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Introduction

The recent severe Covid-19
pandemic has highlighted many
critical clinical issues in the various
medical disciplines and also in
dentistry. The need to control viral
spread and transmission, on the
basis of sometimes incomplete
scientific knowledge, has prompted
medical and dental professionals, as
well as the general population itself,
to increase their attention to
disinfection practices not only of the
hands but also of the oral cavity. In
order to lower the saliva load of the
SARS Covid 2 virus, the use of
antiseptic mouthwashes was
therefore widely wused, with a
dramatic increase in sales of the
same in the period. The most diverse
active ingredients have been
proposed, even in the absence of
evidence of their efficacy on
pandemic’™s ' among them
digluconate

of chlorhexidine has received the
utmost attention from both clinicians
and users, who are able to acquire
this antiseptic even without a
prescription. This situation
constitutes a potential risk of
uncontrolled, if not harmful, use,
taking into account the significant
adverse effects attributed to the
CHX*.

This substance is part of the
bisguanid family: the development of
research on its disinfectant effect
dates back to the 40s. It was not until
after 1970 that its anti-oral bacterial
plague effect became clearer and
since 1976 products containing it
have been commercially available.
However, since the beginning of its
clinical use, publications have
appeared  highlighting  adverse
effects. Emilson and Fornell?in 1976
describe the adaptation of some
species

bacterial after long-term use of CHX
even at low concentration. The
following year, Rush-ton® describes
occasional events of intolerance and
swelling of the salivary glands
attributable to the use of CHX
mouthwashes.

Purpose

The purpose of this paper is to
highlight the state of knowledge
acquired, with particular reference to
the most recent scientific
publications, which describe the
adverse effects related to the use of
this bisguanide, both in therapy and
in dental prophylaxis, sectors for
which chlorhexidine is still indicated
as a "gold standard". We also want to
hypothesize whether there are
reliable alternatives to this active
ingredient to date.

Materials and

methods

This contribution made use of a
survey of dental reading review
focused on recent years, using the
PUB MED Data Base starting from
keywords such as "Chlorexhidine",
"Adverse Ef- fects", "Dentistry".

The publications in question
have been selected on the basis of
the following criteria:

e "Full Text" (thus avoiding the
simple reading of the abstract)

« English language

 Controlled methods of trials and
meta-analyses

Results

The bibliographic review
proposed here summarizes the main
adverse effects related to the use of
CHX both to confirm what has been
able to be highlighted over time and
with  regard to new clinical
hypotheses. For the sake of
exposition, we have divided the
description of adverse effects into two
sub-chapters: intraoral and general
manifestations.

Intra-oral

manifestations
In the 1980s, the most described
collateral effect related to the use of
CHX was the appearance of dark
pigmentations on dental elements,
restorative materials and the back of
the tongue as already widely
described in the clinical research of
Flotra® and Addy®. Over time it has
become clear that these
pigmentations are to be attributed to
the presence of metal sulphites10. To
this, however, must be added the
role played by some foods that
interact with chlorhexidine in the oral
cavity11. In general, it can be said
that subjects who use CHX have
more evident dark pigmentations
than those who use other active
ingredients. Furthermore, the
variation of the concentration does
not change the intensity of
pigmentation, which is instead
subject to the time factor, the
prolongation of which worsens the

picture’>™,

Prolonged use of CHX also
promotes the formation of
supragingival calculus deposits™ ®.
Recently, Zanatta et al." have shown
that the presence of unremoved
plague favors this phenomenon.
Yuuki et al.’® have described in detail
the deposition of minal deposition,
which precedes the formation of
real tartar, already in the first days
of use of CHX. After 48 hours, in
fact, the mineral capture on the
surfaces is significant. Two
explanations are proposed: either
some bacterial components denatu-
tu- ted by CHX tend to crystallize or




of the overall salivary pH. These results
are comparable with those of
Yamaguchi et al.” according to which
the strains of Porphiromonas gingivalis
are not completely degraded by CHX
and therefore act as a substrate for the
formation of tartar.

Abnormal swelling of the salivary
glands has also been described in
several case reports20 of subjects who
have long used a CHX mouthwash. The
interpretation of this side effect is not
unambiguous. Chlorhexidine, in fact, is
not the only substance capable of
causing this edematous state: for
example, hexidine can also induce it.
However, Van der Weijden et al." were
able to demonstrate that discontinuing
its use results in complete remission of
the symptom.

The use of a CHX 0.20% mouthwash
as an adjunct therapy to non-surgical
periodontal treatment has been related
to the onset of annoying alterations of
the oral mucosa subjectively described
by patients and objectively described
by intraoral clinical examination.
Gurcan et al.2? investigated the type of
these lesions in a research that made
use of patient questionnaires and
objective assessments. Pain, burning
sensation,  itching, dry  mouth,
dyseugesia and mucous irritation are
observed after the wuse of CHX
mouthwash. The oral mucosa begins to
change color as early as the third day of
rinsing, while other signs of irritation
gradually become apparent with
prolonged use of mouthwash. Mucous
lesions represent, in terms of frequency,
the third most frequent adverse
symptom related to the use of CHX,
after discoloration and alterations in
the perception of flavors®®* 2. Oral
glossodynia and paresthesia25 or
sensations of oral numbness have also
been observed after the use of CHX
mouthwash26.

Furthermore, according to some
authors27, 2 already after two weeks of
application of a CHX 0.12% mouthwash
the perception of taste is greatly
altered, with unpleasant consequences
on a nutritional level, especially in
young subjects.

The change in taste perception
induced by CHX would remain longer
than that observed with other
antiseptic active ingredients®.
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There is increasing experimental
and clinical evidence of the human
cytotoxic action induced by the use of
CHX. This cytotoxicity can be moderate
or important depending on the
concentration of the substance and
seems to be expressed mainly towards
human fibroblasts and lymphocytes,
due to oxidative stress. Liu et al** have
shown that fibroblasts, myoblasts and
osteoblasts exposed to CHX, even at
low concentrations, undergo a
reduction in cell survival, in vitro. This
is also combined with the lack of
possibility of migration and adhesion
of these cell groups, regardless of the
time of exposure. Also in vitro, Louis
et al3' had long demonstrated the
cytotoxic effect on
polymorphonuclear leukocytes, and
Goldschmidt et al3 that of
interfering with the incorporation of
amino  acids, altering protein
synthesis. More recently, Hidalgo et
al.®described mitochondrial damage
that determines the antiproliferative
effect on human fibroblasts. On the
same line of in vitro research Salimi
et al.>* described the cytotoxic effect
on human lymphocytes. The
destructive action on  human
phybroblasts and protein synthesis is
also highlighted in the works of
Tsoukunakis, et al.** and Mariotti et
al’. With reference to fibroblasts
and osteoblasts that tend to form at
implant insertion sites, John et al.*’
have defined CHX as a poorly
compatible device due to its
cytotoxicity on both cell lines. De
Souza et al.*® state that the cytotoxic
effects of CHX are dose-dependent
on cellular  metabolism.  On
odontoblastic cells, however, they
would already appear at low
concentrations.

Alpaaslan Yayli et al* para-
negotiated, over time and dosage, the
cytotoxic effects on human gingival
fibroblasts induced by different
antiseptic substances. It is shown that

these cellular alterations are very
present after the use of devices
containing CHX 0.2%.

General events

In terms of the general
pathological manifestations related
to the use of CHX, the possible
allergic reactions should first be
remembered. Pemberton and
Gibson*®® describe immunological
sensitization actions type 1 (allergy)
and type 4 (contact
dermatitis/stomatitis) after contact
with this active substance.

In addition, in a randomized,
controlled trial of 8-week use of CHX in
mouthwash, Zimmer et al* have
observed gastro-intestinal
symptoms in many subjects included
in the clinical research. A further
emerging problem related to the use
of bisguanide is the development of
antimicrobial resistance, cross-type
to antibiotics®® “2. This resistance
would be established above all
against certain bacterial types, easily
infected with hospitals or
nosocomials, such as Enterococcus
faecium, Staphylococcus aureus,

Klebsiella pneumoniae,
Acinetobacter baumannii,
Pseudomonas aeruginosa,

Enterobacter. The interest in this
topic arises from the connection of
the reported appearance of Gram-
resistant  bacteria to  Colistin,
considered an- tibiotic of last resort,
after exposure to CHX*. Other general
clinical interferences related to the use of
CHX attribute to this substance the ability
to lower the salivary concentration of
nitrates, a condition that can have a
severe worsening impact in patients
suffering from arterial hypertension®.
Joshipura et al* also describe a
significant pre-diabetes/diabetes risk in
subjects who use mouthwash frequently
compared to control subjects. There is
also consensus from both the
manufacturers of products containing
CHX and the US Food and Drug
Administration itself, not to prolong the
use of mouthwashes containing this
bisguanide beyond 6 months. This is
following clinical observation of its long
persistence in the oral cavity after
application. From this point of view,
Below et al. detected a high salivary
concentration of p-chloroan- lin (known
as a potential substance for the
carcinogenic mind) after the use of
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mouthwashes 0.2% CHX46. Finally, it
seems appropriate to report some
research on the relationship between
the mortality rate and the use of
CHX. Deschepper et al¥ show a
mortality rate in CHX users higher than
the average values, regardless of the
cumulative dosages of the active
ingredient. According to Parreco et al*®,
after a  multicenter  research
conducted on about 65,000 cases,
oral therapy with CHX appears to be
an independent risk factor for
mortality. It has been hypothesized49
that the explanation for this risk lies in
the reduced bioavailability of Nitric
Oxide associated with the use of the
antiseptic in mouthwash.

Discussion

Chlorhexidine (CHX)
undoubtedly continues to be one of
the most effective, and even popular,
antiseptics, with a wide range of
applications in  medicine and
dentistry. In prophylaxis and dental
therapy, this bisguanide is contained
in a wide range of products with
substantial antiseptic results to the
point of being defined, albeit in the
exaggeration of the term, as the
"gold standard". CHX is also part of
the "Model List of Essential
Medicines" of the O.M.S. which
collects the medicines that can be
qualified as indispensable in order to
preserve public health.

During the recent Covid-19
pandemic, although in the absence
of substantial clinical evidence of
efficacy, CHX, like other active
ingredients, was proposed as a use in
mouthwash to prevent the spread of
the virus. This has led to an
extraordinary increase in sales, with
purchases even without a dental
prescription, which has increased the
risk of uncontrolled abuse or
dangerous  overdose of the
substance. The available literature
unequivocally demonstrates the
adverse effects related to
inappropriate use of CHX. At the
local level, it binds to the dental and
mucous surfaces, which are endowed
with negative charges: therefore, if
on the one hand it interferes with
bacterial adhesion, on the other
hand it persists on the tissues
involved, expressing adverse effects
on them. Furthermore, also from the
point of view of clinical efficacy,
some credible studies invite us to
reconsider the application protocols
of bisguanide. For example, the
interference between CHX and 50
flo- rues is known, to the point that it
is advisable to allocate the time of use
between the two substances. In
principle, therefore, it should be used for
a limited period of time after careful
mechanical deplaquing. In periodontal
therapy, moreover, there is no reason to
use it as an initial approach or during
general antibiotic therapy. The general
conditions of the patient should always
be evaluated, also from the cardio-
circulatory point of view, taking into
account the possible occurrence of
adverse effects. The same dosage of
CHX should be re-evaluated from this
point of view, considering the
opportunity to start the application at
low concentration and then increase it,
where necessary. This application
approach  should be  carefully
considered especially in the case of
intra-oral tissue healing processes
following oral surgery or implantology.
As previously mentioned, there is
evidence of cytotoxic action on human
fibroblasts by CHX. This action delays
surgical healing and increases the rate of
deiescence on the treated tissues.

In a recent contribution51, Pilloni et

al. demonstrate "in vivo" the
potential role of CHX in negatively
interfering in the early stages of
tissue repair of the human gingiva:
the authors
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they argue, on the basis of an accurate
histological, immunohistochemical
and biomolecular method, that even
after just two flushing applications of
CHX 0.12% there is an alteration of the
normal healing process.

It is therefore correct to ask whether
there are currently valid alternatives to
CHX that offer a similar antiseptic effect,
while allowing tissue regeneration, in
the presence of limited adverse effects.
Saini**believes that Polyhexa-methylene
and Chlorine Dioxide in rinse represent
a viable alternative: the antiseptic
efficacy, in fact, is similar to CHX (if not
higher for Chlorine Dioxide). Adverse
effects would be limited, in the absence
of carcino-

genicity or allergenic effect. Recently,
Pilloni et al** have demonstrated, in
vivo, the effectiveness of a 0.8%
hyaluronic acid gel in the healing of
intraoral wounds. The remodeling of
the extracellular matrix and the
maturation of collagen are enhanced
by speeding up the repair process.
Finally, an innovative bio-adhesive
gel based on essential oils,
cytylpyridinium chloride, hyaluronic
acid and its oligomers, with an
effective antiseptic and reparative
action, is currently available, as
evidenced in the works of Storelli et
al.*in cases of peri-implant mucositis
and Anello et al.* after avulsion of the
lower third molars. Scotti et al.*detect
similar effects in tissue healing

7

intraoral biopsy: control of pain, bleeding
and possible sepsis are optimal. In such
cases, re-epithelialization without sutures
or use of CHX is complete in a couple of
weeks.

Conclusions

Following the SARS-CoV-2
pandemic, the probably uncontrolled
use of CHX has been spreading: it
therefore seems reasonable to expect
an increase in adverse manifestations
related to the application of this
substance in the post-pandemic
period. Dental professionals must be
aware, therefore, that these events are
not



appear to be in conditions of non-
clinical control of the users.

The use of CHX must be carried out
under essential conditions and with
precise protocols. Since CHX is able to
determine mineral absorption in the
bacterial biofilm, already after the first
applications, it is essential that the plaque
is effectively broken down before any
rinsing is carried out. Finally, it should be
considered that especially in the case of
patients of periodontology, oral surgery
and implantology, there are viable
alternatives to CHX, both in terms of
antisepsis and tissue repair.
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