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ABSTRACT

Objective: the purpose of this study was to review some properties of xylitol as an antimicrobial agent and the role of this sugar alcohol in the prevention and control
of dental caries activity. Material and Methods: the study was based on PubMed scientific papers, in addition of evaluating older researches, to obtain a more
complete view of this polyol, encompassing its biochemical, antibacterial, antibiofilm and toxic properties, as well as its different forms of use. Results: the study
carried out highlighted the positive characteristics of xylitol in relation to its use in humans and its possible therapeutic use as a substance for the prevention and
control of caries disease. Conclusion: It was concluded that, though the scientific documentation that reinforce its efficiency in caries prevention, some authors
still do not consider the clinical evidence as satisfactory about the effects of xylitol, and recommend better controlled clinical investigations, especially in relation to
the prolonged use of this polyol, in order to provide more conclusive data.
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Introduction

ylitol is a sugar-alcohol (polyol) that has been used

in food and pharmaceutical industries as well as in

dentistry as a substitute for cane sugar or glucose
since the 1970s. Studies correlate the activity of this sub-
stance with the mechanism of action of important enzymes
for the viability, proliferation and biofilm formation by Strep-
tococcus mutans and other microbial species. Xylitol is not
adequately metabolized by dental biofilm (bacterial plaque)
and favors the mineralization process of dental enamel sur-
faces.! Caries is a multifactorial and polymicrobial disease
that remains a public health problem worldwide.>* The
imbalance (dysbiosis) between host, microorganisms and
environmental condition (feeding) leads to an increase in
lactic acid production by the bacterial biofilm accumulated
on the dental surfaces when fermentable sugars, especially
sucrose, are frequently ingested, altering the demineraliza-
tion-remineralization (DES-RE) process, which tends to de-
mineralization.** This literature review aims to address the
biological and toxic properties of xylitol and underscore its
effects on various microorganisms, including mutans group
streptococci (MGS) as well as its role on the transmission
and interference on the processes involved in dental caries.

Material and Methods
A search on PubMed electronic database was performed
between July 2016 and December 2017 using the key words
“xylitol” and “biofilm”. The titles and abstracts of the papers
were evaluated in order to select those that matched study’s
purposes. After this first screening, the references of each

paper were examined and those that matched study’s pur-
poses were also included. Combining both approaches, 50
papers were retrieved for this the literature review.

Results

Chemical and Biological Properties and Toxicity of
Xiylitol

Xylitol is chemically defined as a sugar-alcohol with five
carbon atoms (polyol) that occurs naturally in some fruits
and other vegetables. As it can be artificially produced from
the xylan contained in the wood, it is also known as “wood
sugar”.’ Xylitol is an intermediate of human metabolism,
and some grams can be produced daily by the liver, which
is also able to metabolize xylitol from an exogenous source,
yielding glucose, pyruvate, lactate and glycogen synthesis.®
Xylitol can also be produced from fermentation processes by
lactic acid bacteria (LAB), like Leuconostoc mesenteroides,
from soybean fermentation.’”

Among the sugar alcohols, xylitol and erythritol are
those that have the highest sweetening power, exhibiting a
sweetening pattern similar to that of sucrose. In addition to
these properties, it is sugar substitute that can be used by di-
abetics, patients with hyposalivation (xerostomia) and poly-
traumatized patients (having been indicated as a parenteral
nutrition agent), in addition to promoting beta oxidation
(lipid metabolism) of endogenous fatty acids.® The systemic
administration of xylitol also assists in the prevention of in-
sulin shock and in treatment of extensive burns (especially
in diabetic patients). It is also used as an emulsifying agent
in the pharmaceutical industry.’ In a study in rats, xylitol
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reduced fat deposition in certain organs as well as plasma
insulin and fat levels and plasma fat rate comparing animals
fed xylitol and controls fed a hypercaloric diet. It was also
observed a decrease in obesity in the rats that received xy-
litol.1

It has been experimentally demonstrated that xylitol has
toxicity to cells derived from various types of cancer, espe-
cially A549 lung epithelial cells (type II pneumocytes). The
LD50 (toxic dose to 50% of the treated cells) was significant-
ly lower for cancer cells than for the gingival fibroblasts (pri-
mary cell line), suggesting the use of xylitol as an adjunct to
anticancer therapy.! A study using canine cells of several
organs with different toxic components, showed that xyli-
tol did not induce an increase of reactive oxygen species or
nitrogen, indicating that the cell death pattern observed did
not derived from mechanisms related xylitol use.'

Xylitol toxicity for humans is minimal. The use of xyli-
tol in amounts ranging from 40 to 100 grams/day over 18
days induced, in a few cases, osmotic diarrhea that ceased
within 24 hours after symptom onset. There was no system-
ic toxicity pattern, like increase in hepatic enzymes or any
other indicator of toxicity. A decrease in blood cholesterol
was observed when the individuals that received xylitol were
compared with those who received sucrose (control).” Sim-
ilar toxicity patterns were observed in a study conducted in
Finland where no toxic effects of xylitol use were observed
in humans." The human liver can metabolize the polyol by
converting it into glucose, glycogen and lactic acid.”” In food
industry, xylitol is present in the composition of tablets and
chewing gums. In the dental industry, xylitol is found in
mouthrinsing solutions and dentifrices at various concen-
trations.

However, xylitol is toxic to animals like dogs, cats, rabbits
and rats. In dogs, xylitol can induce lethal hepatic failure in
a dose-dependent manner. At lower doses, the animals may
progress to hypoglycemia. In these situations, the treatment
is held according to the symptoms, with the administration
of serum glucose to maintain glycemia.'®"”

The absence of toxicity in humans has guided the use of
xylitol as a sweetener (sugar cane substitute) in several prod-
ucts. Its non-cariogenic effects also justify its use in prod-
ucts like chewing gums and tablets.

Anti-infectious and Antimicrobial Activities of Xylitol

In a review article on alternative therapeutic processes,'
the only investigations with controlled double-blind trials
were those performed using xylitol and that apparently had
a preventive effect on otitis media cases. In a clinical study,
Uhari et al.” observed that xylitol administered in five daily
doses (total 8.4 g/day) reduced the occurrence of acute otitis
media in 41% of the subjects. Additionally, in the group of
patients that received xylitol, antimicrobial agents had to be
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prescribed as a treatment to only few children. Uhari et al.*°
observed a 40%, 30% and 20% reduction in acute otitis me-
dia cases in patients that used xylitol-containing chewing
gum, xylitol syrup and xylitol-containing tablets, respec-
tively. However, in another study,” there was no reduction
in acute otitis media evolution in patients who started using
xylitol as an auxiliary treatment method in any of the pro-
posed formulations.

An in vitro study with biofilm and planktonic bacterial
cells showed that xylitol was effective against Staphylococcus
epidermidis and S. aureus biofilms. However, at 5% or 10%
concentrations, xylitol had no effect on Pseudomonas aeru-
ginosa biofilms or planktonic cells. The authors concluded
that xylitol may have interesting effects in cases of sinusitis
and that clinical studies must be performed to establish ad-
equate doses for the treatment of sinusitis with xylitol-con-
taining solutions. In fact, xylitol has shown good antimicro-
bial activity and can be safely used in clinical trials. New
proposals of combining xylitol and antimicrobial agents
might lead to promising treatment modalities to sinusitis.*

Xylitol has antimicrobial properties against different mi-
croorganisms. Uhari et al. * observed the inhibitory effects
of xylitol on S. pneumoniae in culture media. In addition,
the exposure of S. pneumoniae and Haemophilus influenzae
to xylitol modified the adherence profile of these microor-
ganisms to human pharyngeal epithelial cells. Kurola et al.**
reported that xylitol present in the culture medium inhibit-
ed the expression of the S. pneumoniae capsular polysaccha-
ride (Cps), affecting the bacterial capsule structure, which
is one of the main virulence mechanisms of pneumococci,
possibly interfering microorganism’s escape to phagocytosis
and complement system activation. Pneumococci resistance
to penicillin has contributed to reinforce research on the use
of xylitol as a form of preventing bacterial infections.”

Bacterial adherence to human buccal mucosa cells after
exposure of both cell models to 5% xylitol reduced signifi-
cantly the adherence of species involved in otitis media on-
set, including S. pneumoniae, H. influenzae and Moraxella
catarhalis. The main anti-adherent effects were observed
when bacterial cells and buccal mucosa cells were treated
with xylitol. When the treatment was targeted only to H. in-
fluenzae and M. catarhalis, no change in the adherence pat-
tern to buccal epithelial cells was observed when compared
with control. These findings show that both treatments (tar-
get to host cells and target to microorganisms) are import-
ant to reduce the bacterial adhesion profile on cell models. **

Oral Bacterial Biofilms

Biofilms are communities of microorganisms with a com-
plex three-dimensional structure, embedded in an extra-
cellular matrix and arranged, preferably on a solid surface.
The biofilm protects the microorganisms from dehydration,
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host’s immune system and antimicrobial agents. The study
of biofilms is relatively recent, dating to around 35 years,
and is a multidisciplinary science, involving several areas
of scientific knowledge.”* Dental biofilm (also known as
bacterial dental plaque) is the term used to describe the ac-
cumulation of adhered and structured microorganisms on
mineralized dental surfaces: enamel, dentin and cementum.
Biofilms can also be formed on the surfaces of partial and
complete dentures, dental implants, orthodontic appliances,
and tubes used for orotracheal or nasotracheal intubation.
In all cases, as the biofilm becomes mature over time, the
diversity of bacterial/fungal species increases as a result of
microbial coaggregation, the capacity of microorganisms to
bind to other bacterial species through molecule/receptor
interactions.

Bacterial adhesion, in either an abiotic or a biotic surface,
is the first stage in the complex process of biofilm formation.
The primary adhesion between bacteria and abiotic surfac-
es is mediated by nonspecific physicochemical interactions,
whereas the adhesion to biotic surfaces is accompanied by
molecular interactions mediated by specific receptor-ligand
bonds. %

Under normal conditions, the tooth is covered by biopel-
licle formed by the adsorption of proteins and glycoproteins
from saliva and gingival fluid known as acquired enamel
pellicle, while different, can be considered as the primary
stage of biofilm formation.?

In the initial phase of biofilm formation, during the first
hours, cocci and Gram-positive rods colonize the tooth sur-
faces. The increase in sucrose availability favors colonization
by S. mutans and S. sobrinus because MGS have enzymes
that cleave sucrose into glucose and fructose, and polymer-
ize levans and dextrans. These are important molecules for
biofilm structuration by those microorganisms, promoting
adhesion of bacteria to themselves and to the dental enamel.
It takes at least 24 hours undisturbed for the biofilm to be-
come clinically evident. After this period, the streptococcal
community is reduced and the number Gram-positive fila-
ments increase. Thereafter, the proportion of Gram-negative
bacteria rises, characterizing the intermediate community.
The progressive accumulation of bacteria and dental plaque
thickening create conditions for the development of anaer-
obic microorganisms, contributing to increase the diversity
of microorganisms present in the biofilm.*

Regarding cariogenic biofilms, the capacity of S. mutans
to predominate in polysaccharide-rich biofilms contributes,
not only to its survival and persistence in the oral cavity, but
also to its pathogenicity. In addition to MGS, other micro-
organisms such as S. sanguinis, S. oralis and S. gordonii, can
also be found in the dental biofilm.*” Cariogenic associations
were observed when multispecies biofilms were formed with
Bifidobacterium sp. and S. mutans or S. sobrinus, showing

that such combinations of microorganisms had a much
stronger enamel demineralizing capacity than monospecies
biofilms.*

As biofilm maturation occurs, through the fermentative
process of biofilm microorganisms, a favorable environment
is created to anaerobiosis. At the same time, the metabolism
of biofilm microorganisms also generates nutritional factors
that favor colonization by strict anaerobic Gram-negative
bacteria and spirochetes.? The level of microbial diversi-
ty characterizes the biofilm climax community, harboring
diverse microorganisms, including those considered peri-
odontal pathogens.

Streptococcus mutans and Adhesion Specificity

S. mutans is a Gram-positive coccus normally present
in the human oral cavity. Although the presence of these
bacteria in the oral microbiota is small, their expressiveness
may change with a sucrose-rich diet. Biofilm formation and
growth by S. mutans are regulated by its bacterial popula-
tion-density-dependent system or quorum sensing (QS) and
are composed mainly by competence-stimulating peptide
(CSP) and by the comE and comD gene products involved
in signal transduction, CSP transfer and gene expression. In
addition to inducing biofilm formation and development,
the CSP-mediated QS system in S. mutans affects its acidic
and acidogenic nature and bacteriocin production, which
are properties that provide a significantly stronger expres-
sion to biofilm microorganisms compared with planktonic
microorganisms. *°

S. mutans has at least seven enzymes capable of hydro-
lyzing sucrose, converting it into low molecular weight
polymers, free fructose and glucose. One of the enzymes
also cleaves the sucrose-6-phosphate generated by sucrose
carriers, which are molecules with substrate phosphoryla-
tion capacity. The glycosyltransferases (GTFs) exoenzymes
produced by S. mutans are able to cleave sucrose, producing
extracellular glucan (glucose homopolymers) and free fruc-
tose. The extracellular glucans are fundamental constituents
for biofilm matrix structuration, associated with the viru-
lence of S. mutans in experimental animals. GTF adhesive
polymer is relatively water-insoluble and rich in a-1,3-bonds
with a-1,6 ramifications. The polysaccharide polymeric
structure is responsible for the stability of the multispecies
biofilm formed in the oral cavity. Although there are nu-
merous oral microbial species, most of them are unable to
produce insoluble glucans. Although the dextranases pres-
ent in the biofilms attack the a 1,6 bonds, dental biofilm mi-
croorganisms, nor even S. mutans, are capable of hydrolyz-
ing a 1,3 bonds. This fact reinforces the role of S. mutans as
a microorganism involved in the formation and structuring
of dental biofilms. Apart from the glucan matrix, other fac-
tors found in biofilms include pH, free carbohydrates, c-di-
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AMP and microRNA signaling molecules. The regulating
capacity of the biofilm integrative matrix network remains
poorly defined. In addition, S. mutans has high-capacity
transport systems for a variety of carbohydrates, which are
mainly mediated by the sugar transport system: the phos-
photransferase system (PTS). PTS can rapidly internalize
mono- and disaccharides, including glucose, mannose and
fructose, which can be metabolized to acids. When sugar
is present in excess, the cells produce mainly lactic acid
through the lactate dehydrogenase enzyme. In conditions
of low carbohydrate content, the pyruvate formate lyase
enzyme converts pyruvate into acetate and formate, when
another phosphorylation stage occurs at the substrate level
generating additional ATP. Biofilm bacteria rapidly trans-
port and efficiently metabolize different sugars to produce
acids through the action of catabolic enzymes and carriers.
These properties (with acid tolerance) allow S. mutans to in-
teract with and settle in an acidified habitat that becomes a
hallmark of cariogenic biofilms.?

Regarding dental caries etiology, Simén-Soro and Mira®
stated that MGS do not exhibit the expected numerical im-
portance in the context of biofilms as etiological agents of
dental caries. The same research group later stated that it
cannot be underestimated the role of MGS in the activation
of the dysbiotic state, promoting adherence and acidifica-
tion during the initial ecological changes in dental caries
process.* These aspects were reinforced by Hajishengallis et
al.,** who considered S. mutans as important agents in the
consolidation of the biofilm structure (through the polysac-
charide matrix assembly), essential for the dysbiotic process
to occur. Therefore, the present literature review aimed at
the effects of xylitol on several microorganisms, including S.
mutans, which are the most studied bacteria in dental caries
microbiology. However, it must be underscored that dental
caries relies on a microbial consortium (to which S. mutans
belongs) associated with lactic acid production.

An example of QS system found in oral biofilms is the
one mediated by autoinducer 2 (AI-2), which induces the
increase of dextran-dependent aggregation (DDA) in some
bacteria. It has been stated that S. mutans, S. sobrinus, Hae-
mophilus influenzae and Aggregatibacter actinomycetem-
comitans are able to interpret AI-2-mediated QS system.*
Thus, segmentation strategies of S. mutans QS system to
mitigate biofilm formation and/or virulence are being used
to develop therapeutic or preventive measures against den-
tal caries. Ribose® has the capacity to intervene in AI-2-me-
diated QS, having a similar structure to AI-2, competing
with this molecule for the binding site on the intracellular
structure responsible for its transport. * Thus, it is likely that
other sugar alcohols have an action on the QS system, which
could be important to inhibit the system and interfere with
biofilm formation by such microorganisms.
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Antibiofilm Properties of Xylitol

Studies have shown conflicting outcomes on xylitol an-
tiplaque/antibiofilm properties. An in vitro study** using
S. mutans ATCC 25175 showed that biofilms treated with
a suspension of a children’s dentifrice containing sodium
fluoride (500 ppm) and xylitol (2.5%) was more effective in
inhibiting biofilm formation on new surfaces. Only 10% xy-
litol alone was not as effective as the sodium fluoride and
xylitol combination. However, both xylitol and sodium flu-
oride were more effective in reducing the formation of de
novo biofilm (i.e., bacteria from the biofilm when treated
with the suspension formed less biofilm when induced in
a sucrose-containing culture medium) compared with the
dentifrice base (without sodium fluoride and xylitol) and sa-
line solution (p<0.05). *

An investigation that proposed the in vitro formation of
biofilms from microorganisms of the oral cavity showed
that xylitol was very effective in inhibiting biofilm forma-
tion. The conclusion was that xylitol would be able to inhibit
not only acid formation by the biofilm, but also the conver-
sion of the planktonic forms into sessile forms (bacterial
biofilms). *

An in vivo study using a dentifrice containing 49% xylitol
demonstrated that the use of the dentifrice once a day (4-
min toothbrushing after lunch) drastically reduced plaque
formation and was able to inhibit biofilm accumulation after
30 days. **

Alamoud et al* compared caries incidence among
mothers and children who received chewing gums or tablets
containing xylitol and mothers and children who received
fluoride varnish. The authors found that the pairs that re-
ceived xylitol had a significantly lower incidence of caries
and a significant reduction in dental plaque index.

Mechanism of Action and Different Presentations of
Xylitol

The caries preventive effect of chewing gums containing
polyols is based on salivary flow stimulation, and xylitol is
the most widely used polyol. An increased salivary flow aids
controlling the DES-RE process that occurs in the oral cavi-
ty. Because it has antimicrobial properties and is poorly fer-
mentable by oral and respiratory tract bacteria, xylitol could
reduce S. mutans counts and biofilm formation. *

Among oral bacteria, S. mutans seem to be the most sen-
sitive to xylitol. Some strains are inhibited (S. mutans sen-
sitive), whereas others are not (S. mutans resistant), and the
level of inhibition varies among the strains. A significant
growth inhibition can be obtained with xylitol at concentra-
tions as low as 0.01% (0.66 mM). These results may be useful
in predicting the effects of xylitol when diluted from slow-re-
leasing vehicles. S. mutans incorporate xylitol as a common
sugar but, in this case, as xylitol-5-phosphate through the
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main sugar transport pathway, the phosphoenolpyruvate
(PEP):carbohydrate phosphotransferase system (PTS). Xyli-
tol-5-phosphate inhibits glycolytic enzymes, resulting in the
inhibition of growth, metabolism and acid production of
planktonic and biofilm bacteria. Xylitol interferes with PEP-
PTS activity, which is related to the level of bacterial growth
inhibition. ¥

The use of xylitol to reduce caries risk is an interesting
research area because it is a natural sugar with properties
that can reduce the formation of S. mutans biofilm as well as
S. mutans salivary counts. In young children, xylitol can be
administered in the form of a syrup or topically, while older
children can use xylitol chewing gums or tablets. *

The frequent use of xylitol would produce inhibitory
effects on S. mutans metabolism. The suggested daily use
would be around of 5-7 g xylitol/day, with a frequency of at
least three times a day. Approaches such as the use of xylitol
to reduce the early transmission of S. mutans from moth-
er to child would result in a primary prevention of dental
caries in young children. In conditions of continuous use of
xylitol, the percentage of resistant strains represented more
than 80% of the total counts, but with a lower virulence than
strains not exposed to xylitol. However, the outcomes on the
continued use of xylitol are not conclusive. %

The use of xylitol in patients undergoing radiotherapy
has also been proposed. The decrease of blood perfusion in
the irradiated tissues causes a progressive reduction of tis-
sue oxygenation, host’s immune response mechanisms, and
quantity and quality of saliva, which loses its antimicrobial
action, buffering capacity and remineralization potential. *

Discussion

The American Dental Association (ADA) published the
results of an expected meta-analysis review on non-fluoride
agents for caries prevention. None of the agents gave rise to
unequivocal evidence, including polyols. Nevertheless, the
sugarless chewing gums and xylitol-containing tablets have
been suggested as an additional indication of preventive
method according to dentist’s judgment and the patient’s
needs and preferences.*

Deshpande and Jadad,*” in a meta-analysis, evaluated the
effect of 14 polyol- containing chewing gums that had been
evaluated in randomized trials or observational studies.
The authors found a broad preventive fraction for chewing
gums containing the combinations xylitol-sorbitol or sor-
bitol-mannitol. Another systematic review evaluated the
effects of candies and tablets containing xylitol. After ex-
cluding studies that did not allow an adequate interpreta-
tion, only 3 studies were included in the meta-analysis, and
the results indicated a caries-preventive effect of evaluated
products.” According to Huebner et al.,** literature reviews
on the use of xylitol are important because the dissemina-

tion of research-based information on xylitol to dentists
in clinical practice is quite limited. As a result, published
evidence on mother-to-child transmission of S. mutans or
xylitol efficacy is practically unknown, which limits the in-
terest on the action of this polyol as well as the emergence
of new research. In addition, the transmissibility does not
determine the progression of the dysbiotic process that ul-
timately causes dental caries. It is possible that the use of
polyols, including xylitol, can aid factors related to eubiosis,
reducing biofilm thickness and modifying the expression of
polymeric matrix components in biofilms. Considering that
evidence suggests that: 1) S. mutans is a target organism of
xylitol in vivo as a structural agent of biofilms; 2) S. mu-
tans counts are reduced and remain low during a long-term
use of xylitol and even for a period after its consumption; 3)
the use of xylitol reduces biofilm accumulation; 4) maternal
consumption of xylitol decreases S. mutans mother-to-child
transmission; 5) consumption of xylitol and other polyols
reduces caries incidence in children.”

Olak et al.** and Nakai et al.* carried out studies with
mothers in Estonia and Japan in which xylitol was used
as chewing gum and tablets during or after gestation. The
authors observed inhibition or reduction of colonization
by S. mutans in some children and delayed colonization in
others, in which case the children in the xylitol group ac-
quired the microorganism 8.8 months later than the chil-
dren in the control group. In a randomized clinical study
with 60 adults aged 20 to 25 years, two groups consumed
chewing gum three times a day over a three-week period,
after which their salivary levels of S. mutans was evaluated.
Group A used a chewing gum containing casein phospho-
peptide-amorphous calcium phosphate (CPP-ACP) and
group B used a xylitol-containing gum. Although the sal-
ivary levels of S. mutans dropped in both groups, a greater
decrease was observed in the CPP-ACP group.*” Studies like
this prove that there are other substances capable of reduc-
ing S. mutans counts in the oral cavity, but studies on xy-
litol are more substantiated by research evidence, especial-
ly those addressing to early mother-to-child transmission
and colonization by these microorganisms. According to
Soderling,* the preventive action of xylitol goes far beyond
replacing the consumption of fermentable sugars, as other
sucrose substitutes. Xylitol stands out as a preventive agent
because, in addition to be practically not fermented by oral
microorganisms, it inhibits the growth, metabolism and
synthesis of insoluble polysaccharides, through which a sta-
ble bacterial colonization is achieved on the dental surfaces
and allows biofilm structuration. The avoidance of mother-
to-child transmission observed in some new mothers can
be explained, at least in part, by xylitol’s inhibition of the
growth and synthesis of insoluble polysaccharides by S. mu-
tans. Among the polyols studied, xylitol may be of interest
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in inhibiting the expression of S. mutans extracellular ma-
trix, which is essential in biofilm structure. In the context
of these studies, it is important to emphasize that, although
mother-to-child transmission is important, the colonization
of the child’s oral cavity by S. mutans does not necessarily
imply caries development. However, such results indicate
that xylitol seems to interfere with the adherence of S. mu-
tans in vivo (related to transmissibility) and to polysaccha-
ride formation/structuring of biofilms.

In a recent systematic review, Janaldram et al.** defend-
ed the use of xylitol over other preventive strategies. They
considered that the use of xylitol in products suitable for
self-application could be considered an effective strategy.
However, they underscored that the studies included in
their meta-analysis did not allow evaluating potential bias.
In particular, they recommend that future clinical research
are randomized and controlled trials, with the inclusion of
a larger number of individuals, with more robust control
groups, due to high dropout rates observed in clinical stud-
ies that need a follow up period of at least 3 years.

In a recent systematic review on the preventive action of
xylitol, the authors concluded that the major finding was
that after two and a half to three years of use of a dentifrice
containing 10% xylitol, there was a 13% reduction in dental
caries compared with the use of a fluoride dentifrice without
xylitol (positive control). According to the conclusions of
that review article, however, the effect should be interpreted
with caution because a high risk to tendency was observed
in the studies and because both studies were conducted by
the same authors.” However, the fluoride + xylitol combi-
nation seems be interesting for establishing eubiosis and re-
ducing the incidence of dental caries.

According to Milgrom et al.,”® it would be interesting to

test the use of a slow-releasing vehicle for xylitol in such a
way that frequent applications would not be necessary,
which is unpractical for everyday use. For these authors,
however, there is still a need for high-quality studies that
have some kind of correlation among them in order to pro-
duce more uniform and reliable outcomes.

The use of xylitol as an auxiliary method for dental car-
ies prevention can be considered expensive, but its use may
be advantageous if an actual prevention is achieve.”” Within
this perspective, the use of this polyol can become an im-
portant auxiliary strategy to traditional methods of con-
trolling and preventing caries onset. However, most studies
evaluating xylitol either used chewing gums containing the
substance or were in vitro experiments. However, little re-
search has been done on the continuous clinical use of xyli-
tol and its administration in small doses over a long period
of time. In addition, as in all narrative reviews, there is a risk
of biases regarding the found issues, considering that an ex-
haustive literature search was not carried out because it was
not intended to perform a systematic review.

Conclusion

This literature review allows concluding that there are
some advantages on the use of xylitol regarding the preven-
tion of dental caries and its action against several microor-
ganisms. However, further research on the use of xylitol and
its efficacy as an auxiliary strategy to reduce the cariogenic
potential of oral microbiota is necessary, especially a broad-
er investigation regarding its clinical use, which could allow
eubiotic conditions related to dental caries. Although other
polyols also have anticariogenic and preventive effects and
could also be used, xylitol still is the most widely studied
polyol for this purpose.
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