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The effect of hexetidine mouthwash
on the prevention of plaque and
gingival inflammation: a systematic
review

Abstract: Objective: To review the literature concerning hexetidine-
containing mouthwash as a monotherapy or as an adjunct to oral
hygiene in the prevention of plaque accumulation and gingival
inflammation. Materials and methods: PubMed-MEDLINE and the
Cochrane-CENTRAL were searched through January 2010 to identify
appropriate studies. The primary outcome measurements were plaque
accumulation and gingivitis parameters. Results: Independent
screening of titles and abstracts of 168 papers resulted in six
publications that met the eligibility criteria. Mean values and standard
deviations were obtained by data extraction. Descriptive comparisons
are presented for hexetidine mouthwash and control mouthwashes
(chlorhexidine and placebo). Conclusions: Considering the potential
benefits in the light of the observed side effects, hexetidine appears
to be a poor alternative to chlorhexidine.

Key words: bleeding; gingivitis; hexetidine; hexetidine mouthwash;
plaque; systematic review

Introduction

Dental plaque consists of a multispecies biofilm of microorganisms that
grows as an ecosystem on hard and soft tissues in the oral cavity. Several
studies have shown that dental caries and periodontal diseases, the most
prevalent diseases affecting the oral cavity, are associated with plaque
microorganisms (1-3). T'herefore, efficient removal of this organized bio-
film and reduction of its formation are necessary and indispensable
requirements for effectively preventing caries, gingivitis and inflammatory
periodontal diseases.

Axelsson ¢z al. (4) have demonstrated that gingivitis can be effectively
prevented and treated by well-performed mechanical oral hygiene,
including tooth brushing combined with interdental cleaning. However,
there is evidence that chemical agents can also be effective against gingi-
vitis. Diverse short-term clinical trials have demonstrated that antimicro-
bial mouthwashes have the potential to inhibit plaque and prevent the
development of gingival inflammation (5). Chlorhexidine digluconate is,
to date, the most thoroughly studied and most effective anti-plaque
and anti-gingivitis agent. However, several side effects associated with
its use have led to a search for alternative agents, such as hexetidine,
which has a demonstrated efficiency for inhibiting plaque accumulation
and gingivitis (6).



Hexetidine belongs to the group of pyrimidine derivatives.
It is a broad-spectrum antiseptic, active 7 vitro and in vivo
against Gram-positive and Gram-negative bacteria as well as
yeast (Candida albicans) (7-9). Many clinical studies have veri-
fied the sensitivity of bacteria to hexetidine (10, 11). Previ-
ously, hexetidine had been used to achieve other results,
such as treatment of vaginitis and cervicitis caused by the
fungal organism . albicans and the protozoan organism
Trichomonas vaginalis respectively (12). It has also been pro-
posed as an adjunct to oral hygiene and for use in the treat-
ment of oral infections such as gingivitis, stomatitis, aphthous
ulcers, dental ulcers and cases of bad breath (13). Because of
its affinity for proteins of the oral mucosa and plaques, hex-
etidine may reduce as much as 98% of saliva-borne germs
directly after rinsing. Oral retention, however, is low, as bac-
terial counts in the oral cavity return to initial values after
70-90 min (7). There have been a number of reports compar-
ing the activity of chlorhexidine and hexetidine mouthwashes.
In vitro comparisons suggest that the antimicrobial activities
of these two mouthwashes are similar (7, 8), although higher
concentrations of hexetidine are necessary to achieve the
same Kkilling effect.

There are several narrative reviews (12, 13), but no review
has been performed with a systematic approach to date.
Therefore, the aim of this review was to provide a systematic
overview of the effectiveness of hexetidine-containing mouth-
wash as a monotherapy or as an adjunct to daily oral hygiene
in the prevention of plaque accumulation and gingivitis.

Materials and methods
Focused question

What are the effects of hexetidine mouthwash as a monothera-
py or as an adjunct to oral hygiene in the prevention of dental
plaque and what are its effects on parameters of gingival
inflammation in adults without periodontitis compared with
control mouthwashes (placebo and chlorhexidine)?

Search strategy

Two Internet sources were used to search for appropriate
papers satisfying the study purpose: the National Library of
Medicine, Washington, DC (PubMed-MEDLINE) and the
Cochrane Central Register of Controlled Trials. Both databases
were searched for studies conducted during or before January
2010. The search was designed to include any published study
that evaluated the effect of hexetidine mouthwashes. All refer-
ence lists of the selected studies were screened for additional
papers that could meet the eligibility criteria of this study.
The asterisk (*) was used as a truncation symbol.

Medline and Cochrane search

The following terms were used in the search strategy:
{<Agent> OR <Brand>}

Afennich et al. Hexetidine mouthwash review

{<Agenr. Hexetidine [Mesh]OR Hexetidine OR Hexetidinum
[textwords]>

OR

< Brand: Oraldene OR Hexoral OR Bactidol OR Hextril OR
Oraseptic OR Hexalen OR Oraldine [textwords]>}

Eligibility criteria

e Randomized controlled trials (RCTs) or controlled clinical
trials (CC'T's).

e Studies conducted in humans 216 years old with good gen-
eral health.

e Intervention: hexetidine mouthwash used as a monotherapy
or as an adjunct to tooth brushing.

e Comparison: control mouthwash (placebo as negative or
chlorhexidine as positive control).

e Parameters mentioned in short-term studies (<4 weeks):
plaque.

e Parameters mentioned in long-term studies (=4 weeks):
plaque, bleeding, gingivitis.

Screening and selection

The papers were screened independently by two reviewers
(FA & GAW), first by title and abstract. If the search key-
words were present in the title, the abstract was selected for
reading. Papers without abstracts but with titles suggesting
that they were related to the objectives of this review were
also selected so that the full text could be screened for eli-
gibility. The full-text papers were read in detail by two
reviewers (DES, FA). Those papers that fulfilled all selec-
tion criteria were processed for data extraction. Disagree-
ments were resolved by discussion. If disagreement
persisted, the judgement of a third reviewer (GAW) was
decisive. Two reviewers (FA & DES) hand-searched the ref-
erence lists of all included studies for additional articles.
Only papers written in English were accepted. Case reports,
letters and narrative/historical reviews were not included in

the search.

Assessment of heterogeneity

Factors used to evaluate the heterogeneity of the outcomes of
the different studies were as follows:

e Study design

e Interventions and regimen

e Side effects, smoking status and industry funding

Quality of assessment

Two reviewers (FA & DES) scored the methodological qual-
ity of the included studies. Assessment of methodological
study quality was performed by combining the proposed cri-
teria of the RCT checklist of the Dutch Cochrane Center
(14), completed with quality criteria as obtained from the
CONSORT statement (15) by Moher ez al. (16-19), Esposito
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et al. (20), Needleman ¢z a/. (21) and the Delphi List (22).
This combination resulted in the quality criteria listed in
Table 3.

Criteria were designed to address external validity, internal
validity and statistical methods. An aspect of the score list was
given a ‘+’ for an informative description of the item at issue for
a study design meeting the quality standard, a ‘=’ for an infor-
mative description but a study design that did not meet the
quality standard, and a ‘?’ for a lack of sufficient information.

When random allocation, defined inclusion/exclusion crite-
ria, blinding of both patient and examiner, balanced experi-
mental groups, identical treatment between groups except for
intervention, and report of follow-up criteria were present, the
study was classified as having a low risk of bias. Studies that
were missing one of these five criteria were considered to have
a moderate potential bias risk. Studies missing two or more of
these criteria were considered to have a high potential risk of
bias. In addition, the Centre for Evidence-based Medicine
(CEBM) ‘Levels of Evidence’ (23) resource was used to assess
methodological quality.

Data extraction

From the collection of papers that met the inclusion criteria,
data were extracted with regard to the effectiveness of self-
performed mouth rinsing with hexetidine as a monotherapy or
as an adjunct to oral hygiene. When intermediate assessments
regarding the use of hexetidine were presented, the baseline
and final evaluations were used for this review. Mean values
and standard deviations (SDs) were extracted (FA & DES).
Some of the studies provided standard errors (SEs) of the
mean. Where possible, the authors calculated standard devia-
tion based on the sample size (SE = SD/\/N).

Data analysis

After a preliminary evaluation of the selected papers, consider-
able heterogeneity was found in the study designs, characteris-
tics, outcome variables and results. It was therefore impossible
to perform valid quantitative analysis of the data and subse-
quent meta-analysis. Instead, a descriptive manner of data pre-
sentation was used.

The American Dental Association (ADA) requirements for a
seal of acceptance demand a study period of 6 months to eval-
uate both efficacy and safety of chemical agents as well as
patient compliance (24). Given that mouthrinses are also used
and prescribed for short periods, their efficacy over shorter
periods remains of interest (25). Consequently, studies with an
evaluation period of <4 weeks were also included in this
review. The ADA demands an evaluation period of at least
4 weeks for adjunctive devices used to control plaque and gin-
givitis (26). Therefore, selected studies of 4 weeks or more
were considered for extraction of both plaque and gingivitis
data. In consideration of the ADA requirements, gingival
inflammation data were not evaluated for short-term studies
(<4 weeks).
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Results
Search and selection results

The PubMed-MEDLINE and Cochrane-CENTRAL searches
resulted in 168 unique papers which were screened by title
and abstract (Fig. 1). Ten full-text articles were initially
selected, and after full-text reading, four papers were excluded
(Table 1 shows the reasons for exclusion). Additional hand-
searching of reference lists of the selected studies resulted in
no additional papers. Ultimately, six papers were processed for
data extraction.

Assessment of heterogeneity of the selected studies

Considerable heterogeneity was observed in interventions, regi-
mens, concentrations of hexetidine used and outcome variables.
Furthermore, the number, gender and age of participants varied

PubMed-MEDLINE Cochrane-CENTRAL

156 50

Titles and abstracts
168

Excluded by title and
abstract
158

Selected papers for full

reading
10
Excluded after
full-text reading Included from the
4 refere(;lce list

Final selection after
full-text reading

6

Fig. 1. Search and selection results.

Table 1. Overview of excluded studies

Author(s), (year) Reason for rejection

Virga et al. (2002) (27)
Grytten et al. (1987) (28)

Insufficient data presentation

Hefti & Huber (1987) (29)
Giertsen et al. (1987) (30)

Hexetidine in combination with zinc
Insufficient control group




among the studies. Information regarding the study characteris-

tics is shown in Table 2.

Study design

Studies #IV and #V used a 3- and 6-week crossover study
designs, respectively. At baseline, subjects were assigned

Table 2. Summary and overview of the studies processed for data extraction
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either to the active group, the placebo group or the control

group. In the second period, treatment subjects and the control

group were assigned to the opposite group. As no overall data

for this crossover design were presented for the test and con-

trol treatments, it was decided that only the data from the first

leg of the study would be used. These were listed as being
derived from a parallel study design.

# baseline (end)

Design and subjects,
Author (year) evaluation gender,
Title period age Comparison Conclusion
<4 weeks | Bergenholtz CCT 27 (24) subjects Hexetidine 0.1%, 0.1% hexetidine is less effective
& Hanstrém Parallel Non perio Hexetidine 0.14%, in controllingplague and
(1974) (31) Single-blind 129 CHX 0.2% gingivitis than 0.2%
21 days 123 chlorhexidine.
Mean age: ? In higher concentrations,
Age range: 19-24 hexetidine has
side effects and cannot be
used routinely as a
mouthrinse
Il Harper et al. RCT 21 (21) subjects Hexetidine 0.2%, The plague-inhibiting
(1995) (32) Crossover Non perio CHX 0.2%, action of active CHX
Double-blind ?Q CHX 0.12%", preparations has again
4 days 23 CHX 0.12% ', been confirmed
Mean age: ? CHX 0.1%,
Age range: ? Saline 0.9%
111 Sharma et al. RCT 139 (134) subjects Hexetidine 0.1%, Hexetidine rinse is
(2003) (33) Parallel Non perio CHX 0.12% effective in reducing
Double-blind 88 ¢ supragingival plaque and
2 weeks 46 3 gingival inflammation
Mean age: 36.4%
Age range: 18-64
v Williams et al. RCT 29 (29) subjects Hexetidine 0.1%, The hexetidine component in
(1987) (34) Crossover Non perio Placebo Oraldene mouthwash produced
Double-blind 19¢ a significant reduction in the
3 weeks 1043 accumulation of dental plaque
Average age: 28 on the tooth surfaces within the
Age range: 19-58 specific limits of the investigation
>4 weeks V Chadwick et al. RCT 40 (38) subjects with Hexetidine 0.1%F, The hexetidine rinse
(1991) (35) Crossover aphthous ulcerations Placebo? provided no significant
Double-blind Perio: ? benefit in terms of oral
6 weeks 27 9 hygiene or gingival
133 health
Mean age: 35.5
Age range: 16-66
Vi Ernst et al. RCT 101 (90) subjects Hexetidine 0.1%", Hexoral is a useful
(2005) (36) Parallel Non perio CHX 0.1%, alternative to
Double-blind ?9Q Placebo’ chlorhexamed
4 weeks ?3 mouthrinse. It also
Mean age: 30.85% causes less
Age range: ? discolouration

RCT, randomized controlled trial; CCT, controlled clinical trial; CHX, chlorhexidine mouthwash.
? = Not specified/unclear.
Rinsing after brushing.

Subjects retaining their normal oral hygiene procedures.

SCalculated by the authors of this review.
Parodex, Médicament, France.
Prexidine, Pred, France.

Int J Dent Hygiene 9, 2011; 182-190 | 185



Afennich et al. Hexetidine mouthwash review

Interventions and regimen

Four studies (#1, 11, III, IV) used hexetidine as a monothera-
py; no other oral hygiene procedure was permitted during
the experimental period. Other studies (#V, VI) used hexeti-
dine as an adjunct to daily oral hygiene procedures. Baseline
prophylaxis was provided in four studies (#I, II, III, IV).
Two studies (#IV, V) compared hexetidine with a placebo
mouthwash that contained all of the constituents of the test
product except hexetidine. The hexetidine mouthwashes
used were of various brands such as Oraseptic (#11I), Orald-
ene (#I, IV, V), Hexoral (#VI) and Hextril (#II). Conse-
quently, the mouthwashes used in the studies contained
different concentrations of hexetidine. Verbal and/or written
instructions were given in all studies. Rinsing was performed
unsupervised in all but one study (#I1I). In that study (#111),
all participants rinsed while being supervised during the day
and unsupervised on weekend and evenings, but were given
a diary to record their rinsing history in order to monitor par-
ticipant compliance. In two studies (#V, VI), subjects were
asked to continue their normal oral hygiene procedures. The
rinsing time varied, ranging from 30 s (#1II, VI) to 1 min (#1,
I, VI). In study #IV, the rinsing time was not mentioned. In
four studies (#1II, IV, V, VI), the participants rinsed three
times daily. In two studies (#1I, VI), the subjects rinsed twice
daily.

Table 3. Quality assessment of the studies analysed

Side effects, smoking and industry funding

Three important side effects were reported in the studies. The
most frequently mentioned effect was extrinsic tooth stain.
The examiners observed more tooth staining in the chlorhexi-
dine group (66%) than in the group using hexetidine (4%)
(#II). Dark stain was more pronounced on the teeth among
smokers (#I). A change in taste sensation was reported in study
#VI for the hexetidine group. A large number of subjects also
complained about sensitivity of the oral mucosa. A high con-
centration of hexetidine (0.14%) caused more adverse effects
than 0.1% hexetidine. Funding was mentioned in four studies;
study #IV was funded by the Liverpool School of Dental
Hygiene, study #VI by the Department for Operative Den-
tistry, Johannes Gutenberg University Mainz, Germany, study
#V by Parke-Davis Research Laboratories (UK) and study #I1
by Pred, France.

Quality assessment

Quality assessment values including external, internal and sta-
tistical validity are presented in Table 3. Based on a summary
of these criteria, the estimated potential risk of bias is low in
two of the six studies (#111, VI), moderate for two studies (#11,
V) and high for two studies (#I, IV). One study received a
score of 1B (#11). Three studies scored 1B because they lacked

<4 weeks >4 weeks
Study | Il 1l v \ i
Quality criteria
Internal validity
Random allocation - + + + + +
Allocation concealment ? ? ? ? ? ?
Blinded to patient - + + + + +
Blinded to examiner + + + + + +
Blinding during statistical analysis ? ? + ? ? ?
Balanced experimental groups + ? + ? ? +
Reported loss to follow-up ? + + ? + +
No. of dropouts (%) ? - 3.6%° ? 5% 10.89%°
Treatment identical, except for intervention + + + + + +
External validity
Representative population group + + + + + +
Eligibility criteria defined + + + + + +
Statistical validity
Sample size calculation and power L 7 ? ?
Point estimates + + + + + +
Measures of variability presented for the + + - + + +
primary outcome
Include an intention-to-treat analysis ? + - ? ? -
Authors’ estimated risk of bias High Moderate Low High Moderate Low
Levels of evidence (23) 2b 1b 1b- 2b 1b- 1b-
? = Not specified/unclear.
+ = Yes.
- = No.

SCalculated by the authors of this review.
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confidence intervals (#11I, VI, V). Two studies were low qual-
ity RC'T's with scores of 2B (#1, IV).

Outcome results

Comparison of baseline and end results within groups

None of the selected short-term studies analysed the changes
in plaque scores over time. Of the selected studies 24 weeks
in duration, one study observed no statistical significant change
in any of the groups (#V), whereas the other 6-week study
(#VI) did find a statistical significant reduction in plaque in all
three groups. Analogous to the plaque scores, one of the two
studies 24 weeks in duration (#VI) also observed statistical sig-
nificant changes in gingivitis parameters over time for all study
groups (see Table 4a—c).

Table 4. Summary and overview of selected studies

Afennich et al. Hexetidine mouthwash review

Comparisons between groups

Differences between hexetidine concentrations used and the
comparisons are presented in a descriptive manner in Table 5.
T'wo short-term studies (#1, II) showed a statistical significant
difference in favour of hexetidine on plaque scores compared
with the negative control. One (#VI) of the two studies
>4 weeks in duration also showed a statistical significant effect
between hexetidine and the negative control, while the other
study (#V) did not.

T'wo short-term studies (#I, II) found hexetidine to be less
effective than a positive control, while one (#I) observed no dif-
ference compared with 0.2% chlorhexidine on plaque control.
The study #VI 24 weeks in duration observed no difference
between 0.1% hexetidine and 0.1% chlorhexidine. With respect
to gingivitis and bleeding, neither of the two studies >4 weeks

Significant
# Index Groups Baseline End Difference base-end
(a) Outcomes with respect to parameters of interest- short-term effects on plaque
Y Silness & Loe (41) Hexetidine 0.1% 0.48 (0.35%) 0.72 (0.35%) +0.24% ?
Placebo 0.81 (0.45%) 1.77 (0.49%) +0.96% ?
| Silness & Loe (41) Hexetidine 0.1% ? 0.97 (0.51) ? ?
Hexetidine 0.14% ? 0.51 (0.26) ? ?
CHX 0.2% ? 0.20 (0.17) ? ?
1l Turesky modification of Quigley & Hein (42) Hexetidine 0.1% 2.75 2.15 -0.60% ?
CHX 0.12% 277 2.17 -0.60% ?
Il Turesky modification of Quigley & Hein (42) Hexetidine 0.2% ? 1.925 (0.384) ? ?
CHX 0.2% ? 1.557 (0.327) ? ?
CHX 0.12%" ? 1.676 (0.307) ? ?
CHX 0.12% " ? 1.673 (0.357) ? ?
CHX 0.1% ? 2.117 (0.422) ? ?
Saline 0.9% ? 2.528 (0.444) ? ?
(b) Outcomes with respect to parameters of interest- long-term effects on plaque
\ Silness & Loe (41) Hexetidine 0.1% 0.81(0.32) 0.76 (0.27) -0.05% No
Placebo 0.84 (0.27) 0.83 (0.28) -0.01% No
VI Modified approximal plaque index (43) Hexetidine 0.1% 69.0 (21.3) 41.4 (21.0) -27.6% Yes
CHX 0.1% 73.4 (18.6) 38.5 (23.2) -34.98 Yes
Placebo 67.2 (25.1) 53.6 (20.4) -13.6% Yes
(c) Outcomes with respect to parameters of interest- long-term effects on gingival parameters
Vv Undefined gingival index Hexetidine 0.1% 0.64 (0.22) 0.64 (0.27) +0.008 No
Placebo 0.62 (0.20) 0.60 (0.23) -0.02% No
VI Bleeding on marginal probing index (44) Hexetidine 0.1% 0.65 (0.34) 0.40 (0.34) -0.25% Yes
CHX 0.1% 0.66 (0.31) 0.38 (0.24) -0.28% Yes
Placebo 0.66 (0.33) 0.48 (0.34) -0.18% Yes
VI Gingival index (45) Hexetidine 0.1% 1.11(0.88) 0.47 (0.49) -0.64% Yes
CHX 0.1% 1.21 (0.68) 0.45 (0.45) -0.76% Yes
Placebo 1.09 (0.71) 0.56 (0.49) -0.53% Yes

CHX, chlorhexidine mouthwash.

? = Not specified/unclear.

+ = Yes.

- = No.

SCalculated by the authors of this review.
Parodex, Médicament, France.
"Prexidine, Pred, France.
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Table 5. Summary of whether there was a reported significant difference in favour of hexetidine mouthwash compared with the

control groups

Author(s) # Hexetidine (%) Plague index Comparison
(a) Studies with <4-week durations

vV 0.1 + Placebo

I 0.2 + 0.9% saline

Il 0.2 - 0.2% CHX

Il 0.2 - 0.12% CHX'

I 0.2 - 0.12% CHX'T

Il 0.2 ? 0.1% CHX

| 0.14 0 0.2% CHX

| 0.1 - 0.2% CHX

I 0.1 0.12% CHX
Author(s) # Hexetidine (%) Plague index Gingival index Bleeding index Comparison
(b) Studies with >4-week durations

Vi 0.1 + 0 0 Placebo

V 0.1 0 0 O Placebo

Vi 0.1 0 0 0 0.1% CHX

CHX, chlorhexidine mouthwash.

Rinsing after brushing.

fSubjects retaining their normal oral hygiene procedures.
SCalculated by the authors of this review.
Parodex, Médicament, France.

" Prexidine, Pred, France.

+ = Significant difference in favour of hexetidine.
0 = No significant difference.

[0 = No data available.

— = Control significantly more effective.

? = Not specified/unclear.

in duration found a statistical significant difference between
hexetidine and either the placebo or 0.1% chlorhexidine.

Discussion

Plaque control is the cornerstone of the management of gingi-
Whereas
removal have gained widespread acceptance, it is interesting to

val inflammation. mechanical means of plaque
examine the adjunctive benefits of chemotherapeutic mouth-
wash. In today’s Western population, mouthrinses are accepted
as adjunctive agents for prophylaxis and the battle against gin-
givitis, periodontal disease and caries. An increasing level of
awareness about oral microbiology and plaque has led to the
development of specific strategies utilizing the antimicrobial
effects of chemical substances. Hexetidine formulated as a
mouthrinse is available in a number of markets worldwide,
with indications for the treatment of a variety of conditions of
the oropharynx.

This systematic review was conducted to provide insight
into the effects of hexetidine mouthwash on the prevention of
plaque accumulation and gingival inflammation based on the
currently available literature. A systematic review can be
defined as a review using a clearly formulated question that
attempts to minimize bias using systematic and explicit meth-
ods to identify, select, critically appraise and summarize rele-
vant research (37). The results of this review do not allow for
a quantitative outcome. Descriptive analysis indicates that a
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positive effect on plaque can be expected for hexetidine
mouthwash compared with a placebo.

Hexetidine and chlorhexidine

It is evident from the literature that chlorhexidine has an antimi-
crobial effect, inhibits plaque accumulation and prevents gingi-
val inflammation (38). Compared with other antiseptics,
chlorhexidine has been shown to be among the most effective
(39). However, chlorhexidine may cause serious side effects
such as tooth discolouration. Therefore, there is a need for an
alternative mouthwash with an effectiveness similar to chlorhex-
idine mouthwash but without its adverse effects. From the pres-
ent results, it can be deduced that hexetidine mouthwash tends
to be less effective than chlorhexidine in inhibiting plaque.
There are no reports of side effects such as discolouration,
changes in the sense of taste, hypersensitive reactions of the oral
mucosa (36) and an erosive effect of its metabolites on tooth
enamel (40). Consequently, hexetidine mouthwash does not
appear to be a suitable alternative to chlorhexidine mouthwash.

Hexetidine and side effects

In the studies selected for this review, different concentrations
of hexetidine were used, namely 0.1%, 0.14% and 0.2%.
Higher concentrations caused more side effects compared with
lower concentrations and should not be used routinely in a



mouthrinse. The study by Bergenholtz & Hinstrom (31) that
evaluated the plaque-inhibiting effect of hexetidine mouth-
wash compared with that of chlorhexidine mouthwash showed
that 0.14% hexetidine mouthwash was more effective in
plaque removal than 0.1% hexetidine mouthwash and was
comparable with the chlorhexidine mouthwash used.

Carry-over effect

A highly significant carry-over effect or treatment sequence
effect was detected when analysing the data of the crossover
study by Williams ez a/. (34) (paired data). 'This may have been
because the 7-day washout period was insufficient to allow ade-
quate bacterial recolonization in the mouth. This, in turn, sug-
gests that the volunteers who received active mouthwash during
the first week may have been protected against plaque for a
longer period. Volunteers who received placebo during the first
week would not have had this protection. Therefore, the authors
(34) decided to restrict the analysis to a parallel group study of
1 week only. During this period, the growth of dental plaque
was significantly reduced by 59% after the use of hexetidine.

Two studies of >4-week durations were selected for this
review. One study failed to show any effect for any group; no
reduction in gingival bleeding and supragingival plaque forma-
tion was observed (35). However, baseline measurements sug-
gested that the volunteer subjects did not have significant
supragingival plaque or gingivitis, making improvement more
difficult to detect. One reason for this could have been the rel-
atively good oral hygiene of these patients, which may have
masked any small plaque inhibitory effects of the active rinse.

The inclusion of subjects prone to plaque and gingivitis
appears to be important for determining the efficacy for the
clinical endpoints.

Substantivity of hexetidine

The efficiency of mouthrinses in the oral cavity depends on
many different physiological factors. Different areas of the oral
cavity are exposed differently to a mouthrinse depending for
instance on the location of the salivary secretion. Accordingly,
it is vital that the mouthrinse agent has an initial bactericidal
effect, so that the effectiveness is prolonged through higher
adhesion to the tooth surface and oral mucosa. The retention
and persistence of the action of the agent in the mouth are
often referred to as substantivity. Substantivity can be assessed
by measuring the magnitude and, in particular, the duration of
decreases in salivary bacterial numbers after a single exposure
to the antimicrobial agent or product (7, 38).

T'he substantivity of hexetidine, as determined by the mag-
nitude and duration of suppression of salivary bacterial counts,
is markedly less than that of chlorhexidine, despite having
somewhat similar antimicrobial activity 7z vitro (7). Hexetidine
showed a statistical insignificant trend compared with saline of
persistence somewhere between 1 and 3 h.

Thus, it would appear that increasing the frequency of use
to three times a day, as opposed to twice a day, would provide

Afennich et al. Hexetidine mouthwash review

additional benefits to gingival health in this group of individu-
als.

Conclusion

In conclusion, this review is suggestive of hexetidine mouth-
washes to provide better effects regarding plaque reduction
than placebo mouthwashes. However, they are statistically less
effective than a chlorhexidine mouthwash and also less effec-
tive in reducing gingival inflammation than a chlorhexidine.
Considering the potential benefits in the light of the observed
side effects, hexetidine appears to be a poor alternative to
chlorhexidine. Heterogeneity of included and available studies
does not allow for any strong interferences.
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