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A randomised clinical study to
evaluate the efficacy of alcohol-
free or alcohol-containing
mouthrinses with chlorhexidine
on gingival bleeding

A. Jose,*" A. Butler," D. Payne,? R. Maclure,? P. Rimmer? and M. L. Bosma'

IN BRIEF

® |nvestigates the efficacy and tolerability
of alcohol-free and alcohol-containing
chlorhexidine mouthrinses.

® Discusses the pharmacokinetics of
alcohol-free and alcohol-containing
chlorhexidine mouthrinses after single
and repeated use.

Objectives Gingival bleeding following twice-daily use of 0.2% w/v chlorhexidine digluconate mouthrinse with and
without alcohol (0.2% CHX-alcohol; 0.29% CHX-alcohol-free, respectively) and brushing with a standard fluoride toothpaste
was compared to brushing alone. Methods Three hundred and nineteen subjects with mild-to-moderate gingivitis (with
>16 gradable permanent teeth including four molars, bleeding after brushing and >20 bleeding sites) completed this
randomised, examiner-blinded, parallel-group study. A prophylaxis was performed at baseline. Gingival Severity Index (GSI;
primary objective), Gingival Index (GI) and Plague Index (Pl) were assessed at baseline and after 6 weeks of treatment.
Adverse events (AEs) were recorded throughout the study. Results Between treatment differences at week 6 demonstrated
significantly lower GSI for the 0.2% CHX-alcohol and 0.2% CHX-alcohol-free groups compared to brushing alone (primary
endpoint; treatment difference -0.061 [95% Cl -0.081, -0.041] and -0.070 [95% CI -0.090, -0.050], respectively; both

p <0.0001). There were also significant reductions in Gl and Pl for the 0.20% CHX-alcohol and 0.2% CHX-alcohol-free
groups compared to brushing alone (all p <0.0001). The proportion of subjects reporting >1 treatment-related adverse
events (TRAEs) was 27.8% (0.2% CHX-alcohol), 24.8% (0.2% CHX-alcohol-free) and 3.7% (brushing alone). Conclusions
Chlorhexidine mouthrinse with or without alcohol as an adjunct to brushing with reqular fluoride toothpaste significantly
reduces bleeding scores, plaque and gingival inflammation compared to brushing alone. TRAEs are characteristic of those
associated with the use of chlorhexidine and are similar for both mouthrinses.

INTRODUCTION

Dental plaque is a soft, sticky biofilm that
forms naturally on the teeth and begins form-
ing on clean tooth surfaces just a few minutes
after brushing. If not removed, plaque can
cause dental caries and periodontal diseases
such as gingivitis and periodontitis.!-

Mechanical methods such as tooth brush-
ing with toothpaste and tooth flossing are
the most reliable methods to remove plaque
from the surfaces of teeth.* Chlorhexidine
mouthrinse, in combination with mechanical
methods, has been demonstrated to reduce
plaque and gingivitis scores.’?

OBJECTIVES

The primary objective of this study was
to compare gingival bleeding (Gingival
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Severity Index, GSI) following twice daily
use of either chlorhexidine digluconate
0.2% w/v alcohol-containing mouthrinse
(CHX-alcohol) plus brushing with standard
fluoride toothpaste or chlorhexidine diglu-
conate 0.2% w/v alcohol-free mouthrinse
(CHX-alcohol-free) plus brushing with a
standard fluoride toothpaste to brushing
with a standard fluoride toothpaste (brush-
ing alone) for 6 weeks. Secondary objectives
were to compare the Gingival Index (GI) and
Plaque Index (PI) following twice daily use
of 0.200 CHX-alcohol mouthrinse or 0.2%
CHX-alcohol-free mouthrinse and brushing
with standard fluoride toothpaste compared
to brushing alone for 6 weeks.

Adverse events and serious adverse events
arising during the course of the study were
recorded.

MATERIALS AND METHODS

Study design

The study was an examiner-blinded, ran-
domised, parallel group design conducted
at two sites in North West England. Prior
to initiation the study was reviewed and
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approved by an independent ethics com-
mittee. The study protocol was registered
at Clinicaltrials.gov (NCT01751178) and at
http://www.gsk-clinicalstudyregister.com/
study/RHO1561#ps.

Healthy subjects aged 18 to 64 years were
recruited. Subjects were recruited from the
sites’ databases and via advertisements. At
the screening visit, written informed consent
was obtained and subjects were provided with
a standard fluoride toothpaste (Aquafresh (R)
Mild €& Minty, GSKCH, Weybridge, UK) and
toothbrush (Aquafresh (R) Clean Control,
GSKCH) and asked to brush as they normally
would for one timed minute and to expecto-
rate into a white cup. Evidence of blood in
the expectorant or bleeding while brushing
were the initial inclusion criteria. Additional
inclusion/exclusion criteria used were: >16
permanent, gradable teeth, including four
molars (protocol amendment 3: changed
from 20 gradable teeth); and >20 or more
bleeding sites at the baseline examination.
Women who were pregnant, lactating or
those of child bearing potential not prac-
tising a reliable method of contraception
were excluded from the study. The use of
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( n = 775 screened )

n = 324 randomised to treatment
n = 451 screen failures (mainly due to having sufficient permanent gradable
teeth which was modified by protocol amendment 3)

n = 107 subjects randomised to
standard toothbrush and toothpaste

(brushing alone)

systemic medications which would have an
effect on gingival conditions within 14 days
of gingival examinations was prohibited.
Subjects who were taking antibiotics within
two weeks before the screening visit or
throughout the study were excluded, as were
those on concomitant medication that, in the
opinion of the investigator, might interfere
with the outcome of the study. Other than
having mild to moderate gingivitis, subjects
were to be in good oral health with no active

Y
caries, no heavy calculus deposits and no G= 105 (97.29%) subjects comp|et9 Gma (100.0%) subjects complete) Q= 105 (98.1%6) subjects complete)
more than five periodontal pockets measur-

ing >5 mm in depth (protocol amendment 0 =2 S Bih ] n = 28 subjects with protocol n = 12 with protocol violations

violations leading to exclusion violations leading to exclusion leading to exclusion from
3: changed from more than 3 pockets >/- from ITT population® | from ITT population™ ITT population®
5 mm in depth).

n = 109 (100.0%) safety population =107 (100.0%) safety population
. . 3 n =109 (100.0) ITT population =105 (98.1%) ITT population
Eligible subjects were instructed to o

n = 81 (74.3%) PP population =93 (86.9%) PP population
continue home use of the toothpaste and
toothbrush provided and reappointed
for a baseline visit no more than 7 days
later. Subjects were instructed to abstain
from brushing for a 12-hour period
before the baseline visit. Baseline assess-
ments included oral soft tissue (OST), Loe
and Silness® Gingival Index (GI) and the
Turesky’” Modified Quigley Hein® Plaque
Index (PI). A complete dental prophylaxis,
which included flossing to ensure removal
of all plaque, was performed by an appro-
priately trained professional at the baseline
visit or on a separate visit within 7 days
of baseline. Saliva samples were collected

v

n = 109 subjects randomised to 0.2%
Chlorhexidine mouthrinse alcohol-free

(0.2% CHX-alcohol-free)

n = 108 subjects randomised to 0.2%
Chlorhexidine mouthrinse with Alcohol
(0.2% CHX-alcohol)

2 subjects with Adverse events*
1 subject withdrew consent

2 subjects withdrew consent

n = 108 (100.0%) safety population
n = 105 (97.2%) ITT population
n = 81 (75.0%) PP population

Fig. 1 Patient disposition. *One adverse event was joint dislocation and the second was
dysgeusia and paraethesia oral. **Non-compliance was main violation and was determined
before unblinding. ITT: intent to treat; PP: per protocol

Table 1 Subject demographics and baseline characteristics (safety population)

Male 23 (21.3) 30 (27.5) 32(29.9) 85 (26.2)

Female 85 (78.7) 79 (72.5) 75 (70.1) 239(73.8)

Asian 8(7.4) 6 (5.5 6(5.6) 20 (6.2)
from a subset of subjects (identified as the
first 60 that were available for 4 hours after Black or African American | 3 (2.8) 7 (6.4) 3(2.8) 13 (4.0)
treatment) before prophylaxis and then at White 93 (86.1) 94 (86.2) 93 (86.9) 280 (864)
30 min, 1, 2 and 4 hours post treatment.
Subjects were then stratified, according to ~ Multiple 4(37) 2(1.8) 5(47) 11(34)

the study site (Manchester or Wirral, UK),
baseline number of bleeding sites and smok-
ing status, and randomised into one of three
treatment groups: CHX-alcohol plus stand-
ard fluoride toothpaste; CHX-alcohol-free
plus standard fluoride toothpaste or brushing
alone. Subjects (under supervision for first
use) brushed their teeth with a full brush
head of toothpaste for one timed minute,
rinsed their mouth with water then waited
for five timed minutes. After five minutes,

Mean 378 36.2 36.5 36.8

Range (18-62) (18-63) (18-56) (18-63)

Smoker (%) 14 (13.0) 15 (13.8) 14 (13.1) 43 (13.3)

Non-smoker (%) 94 (87.0) 94 (86.2) 93 (86.9) 281 (86.7)

<45 bleeding sites at 82 (759 81(74.3 80 (74.8 243 (750
they swished with 10 ml of their assigned ' paseline (%)g 759) (743) (48] 7s0
mouthwash (mouthwash groups only) for a

>45 bleeding sites at 26 (24.1) 28 (25.7) 27 (25.2) 81 (25.0)

timed one minute followed by expectorating.
All treatments were similarly applied twice
daily for the next 6 weeks at home. For assess-

baseline (%)

ment of compliance, each home use of study
treatments was recorded in the subjects’ diary
card. Subjects in the saliva subset returned to
clinic one or two days before their scheduled
6 week visit to have samples taken pre-and
post-dosing as per the baseline visit. All sub-
jects returned to the study site (week 6) with
overnight plaque accumulation for OST, GI
and PI. All assessments of GI were performed
by a single, experienced examiner.
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Safety was analysed in terms of adverse
events. Adverse events were coded using
the current version of MedDRA. Treatment
emergent adverse events (TEAEs) and treat-
ment related adverse events (TRAEs) were
tabulated and reviewed.

There were four protocol amendments
during the study. The first amendment
was to clarify inconsistencies within the
protocol documentation and to remove
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the step that subjects in the saliva sub-
set would not have their teeth disclosed
during the dental prophylaxis in case this
interfered with chlorhexidine determina-
tion in the saliva samples. The second
amendment was to increase the number
of subjects to be screened from approxi-
mately 550 to 755 healthy subjects. The
third amendment was to revise the inclu-
sion and exclusion criteria (see above). The
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Fig. 2 Summary of efficacy results (ITT population). (a) GSI by time and treatment; (b) Gl by
time and treatment; (c) Pl by time and treatment. Raw means are presented at week 0. Adjusted

means are presented at week 6

fourth amendment allowed for up to 120
subjects randomised per group (rather than
120 subjects randomised).

Assessments
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Saliva samples

Saliva samples (2 ml) were immediately frozen
at -20 °C and transported to an external labora-
tory for determination of chlorhexidine levels
by liquid chromatography mass spectrometry.

© 2015 British Dental Association. All rights reserved

Oral soft tissue (0ST)

An examination was made of the oral soft
tissue including the labial mucosa, gingival
mucosa, hard and soft palates, mucogingi-
val folds, tongue, sublingual and subman-
dibular areas, salivary glands, tonsilar and
pharyngeal areas. Abnormal findings were
recorded and included in the tabulation of
adverse events.

Gingival Index (Gl)

The gingival tissue was assessed by sweep-
ing a blunt ended probe along the gingival
margins and scored according to the GI®
at six sites on each tooth (distal, body and
mesial for the buccal and lingual surfaces).
The GI was scored as 0 (no inflammation), 1
(mild inflammation - slight change in col-
our, texture and no bleeding on probing),
2 (moderate inflammation - glazing, red-
ness, ooedema and hypertrophy, bleeding on
probing), 3 (severe inflammation - marked
redness and hypertrophy, tendency for spon-
taneous bleeding). GI was calculated by tak-
ing the average over all measured tooth sites
for a subject.

Gingival Severity Index (GSI)

The GSI (based on GI data with no separate
clinical assessment) is a proportion reflecting
the percentage of a subject’s gingiva that is
bleeding (rating from 0 to 1). According to
the grading criteria, if the GI was scored O or
1 then the GSI was scored O (no bleeding).
A GI score of 2 or 3 was scored as GSI 1
(bleeding). Therefore, an overall GSI score
of 0 indicates that 0% of gingiva received a
GI score >2. A score of 1 indicates that 100%
of the gingiva had moderate to high levels of
inflammation (bleeding). A GSI score of >0.5
indicates a considerable level of gingivitis.

Plaque Index (PI)

Plaque was disclosed and scored using
the PI”® according to Soparkar’s modifica-
tion.? Except for third molars, each tooth
was divided into six areas including the
mesiobuccal, buccal, distobuccal, mesio-
lingual, lingual and distolingual surfaces.
The PI was scored as 0 (no plaque), 1 (slight
flecks of plaque at the cervical margin of
the tooth), 2 (a thin continuous band of
plaque [1 mm or smaller] at the cervical
margin of the tooth), 3 (a band of plaque
wider than 1 mm but covering less than one
third of the crown of the tooth), 4 (plaque
covering at least one third but less than two
thirds of the crown of the tooth), 5 (plaque
covering two thirds or more of the crown
of the tooth).

In order to assess reliability, the exam-
iner completed one repeat plaque assess-
ment on two subjects each day that plaque
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assessments were made. A repeat assessment
was made after a minimum of 10 minutes
had elapsed.

Statistical methods

The efficacy analysis was performed in the
‘intent to treat’ (ITT) population defined as
randomised subjects who received study
treatment and completed at least one post-
baseline efficacy assessments. The ‘per pro-
tocol’ (PP) population was defined as those
subjects in the ITT population who did not
have any major protocol violations.

All statistical methods were carried out
according to a null hypothesis of no differ-
ence between treatments. The comparisons of
interest were 0.2% CHX-alcohol mouthrinse
vs brushing alone and 0.2% CHX-alcohol-
free mouthrinse vs brushing alone.

GSI at 6 weeks was the primary efficacy
variable. Other variables of interest were GI,
PI and interproximal PI at week 6. Kinetic
variables included CHX levels in saliva at
each time point, AUC , = (area under the
curve), AUC,, , ., A, (initial retention concen-
tration) and Kel (elimination rate constant).

The GSI, GI and PI were calculated by
taking the average over all measured tooth
sites for a subject. The interproximal plaque
score was calculated in the same way but
was based solely on mesiobuccal, distobuc-
cal, mesiolingual and distolingual surfaces.

All variables, except kinetic, were
analysed using analysis of covariance
(ANCOVA). The ANCOVA model included
treatment group, site, smoking status (yes/
no), strata level of number of bleeding
sites and the appropriate baseline (GSI, GI,
overall plaque or interproximal plaque)
as a covariate. Treatment differences and
950% confidence intervals (95% CI) were
presented. All tests were two sided and per-
formed at the 5% significance level.

In order to assess repeatability of the
examiner, a weighted kappa coefficient was
calculated. Repeatability was deemed excel-
lent if kappa was >0.75, fair to good if it
was >0.4 or <0.75, and poor if it was <0.4.
The kinetic variables were summarised by
treatment group.

Safety

Table 2a Summary of efficacy variables (ITT population)

GSl 0 0.250 (0.0081) 0.250 (0.0079) 0.250 (0.0091)

6 0.152 (0.0085) 0.143 (0.0072) 0212 (0.0121)
Gl 0 1.24 (0.009) 1.24 (0.009) 1.24 (0.010)

6 112 (0.012) 1.1 (0.010) 1.19 (0.014)
PI 0 3.56 (0.044) 3.51(0.042) 3.60 (0.047)

6 250 (0.082) 2.44(0.084) 3.30 (0.062)

Raw means are presented at Week 0. Adjusted means are presented at Week 6. Low score is favourable

Table 2b Summary of treatment group comparisons at week 6 (ITT population)

Gsl 0.2% CHX-alcohol -0.061 -0.081, -0.041 <00001 | -286
0.2% CHX alcohol-free | -0.070 -0.090, -0.050 <00001 | -33.0

Gl 0.2% CHX-alcohol -0.08 -0.10, -0.05 <00001 | -64
0.2% CHX alcohol-free | -0.08 -0.11,-0.06 <00001 | -7.0

PI 0.2% CHX- alcohol -0.80 -0.98, -0.62 <00001 | -243
0.2% CHX alcohol-free -0.86 -1.04, -0.68 <0.0001 | -26.1

*Negative values favour the CHX treatment

and 319 completing the study (ITT popu-
lation, Fig. 1). The high screen failure rate
was due mainly to insufficient numbers of
gradeable teeth and pockets >5 mm, which
was revised in protocol amendment 3. Of
the five randomised subjects who discon-
tinued, three were in the 0.2% CHX-alcohol
group (two withdrew due to adverse events:
joint dislocation [subject 1]; dysgeusia and
paraesthesia oral [subject 2] and one with-
drew consent); and two subjects withdrew
consent in the brushing alone group. Most
subjects were female (239 of 324; 73.8%)
and White (280 of 324, 86.4%) with a mean
age of 36.8 years (Table 1). Since there was
>10% difference in the number of subjects
in the ITT and PP populations a separate
PP analysis was performed for the primary
variable.

Efficacy

All subjects who were randomised and
administered the study treatment were con-
sidered evaluable for the safety population.
No statistical comparisons with respect to
adverse events were performed.

RESULTS

Disposition/demography

Seven hundred and seventy-five partici-
pants were screened with 324 randomised
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The effects of chlorhexidine with and with-
out alcohol and brushing alone on GSI, GI
and PI are presented in Figures 2a, 2b and
2¢, respectively and in Table 2a. All effi-
cacy variables were significantly lower for
both chlorhexidine groups compared to the
brushing alone group (treatment differ-
ences [95% CI]: GSI, -0.061 [-0.081, -0.041],
-0.070 [-0.090, -0.050], respectively; GI,
-0.08 [-0.10, -0.05], -0.08 [-0.11, -0.06],
respectively; TPI, -0.80 [-0.98, -0.62], -0.86

© 2015 British Dental Association. All rights reserved

[-1.04, -0.68], respectively; all p <0.0001;
Table 2b). The repeatability analysis of the
PI (based on 77 subjects) showed excellent
agreement between the first and second
scoring; the kappa value for PI was 0.891
(95% CI = 0.884,-0.889).

Analysis of GSI at 6 weeks for the PP
population also showed scores for both
chlorhexidine mouthrinse groups to be sig-
nificantly lower compared to the brushing
alone group (treatment difference [95% CI];
GSI, -0.050 [-0.071, -0.030], -0.063 [-0.084,
-0.043] CHX-alcohol; CHX alcohol-free
respectively; all p <0.0001).

Pharmacokinetics

Salivary levels of chlorhexidine and kinetic
variables after a single and repeat dose of
chlorhexidine mouthrinse are summarised
in Table 3. As expected, levels are higher
after nearly 6 weeks of repeated dosing.
AUCs between the 0.200 CHX-alcohol and
0.2% CHX-alcohol-free mouthrinses were
similar. After a single dose, the elimina-
tion rate and initial retention were simi-
lar between the two formulas; however,
after repeat dosing, the initial retention
was higher for the 0.2% CHX-alcohol
group (84,010.90 vs. 68,208.62 ng/ml),
but the elimination rate was slower for the
0.2% CHX-alcohol-free group (-0.15 vs.
-0.08 1/hr).

BRITISH DENTAL JOURNAL VOLUME 219 NO.3 AUG 14 2015



Table 3 Summary of chlorhexidine pharmacokinetic variables (ITT population)

AUC .. |16 | 1274375 19 | 148,287.60 16 | 171,607.04 18 | 180,892.9
(ng.hr/mﬁ (+69,466.901) (+79,243.508) (+62,953.034) (+68,794.417)
AUC ;o | 16 | 111,840.63 19 | 133,826.58 16 | 145,801.25 18 | 159,712.36
(ng.hr/ml) (+60,705.980) (£73,213.071) (+54,245.267) (+61,203.096)
A, (ng/ml) | 16 | 59,284.32 19 | 59,348.41 16 | 84,010.90 18 | 68,208.62
(+34, 718.275) (+32,517.654) (+30,357.917) (+30,095.826)
Kel (1/hr) | 16 | -0.12 (+0.049) | 19 | -0.10 (+0.063) | 16 | -0.15(+0.043) | 18 | -0.08 (+0.067)

AUC = area under the curve; A (initial retention concentration

Table 4 Safety (safety population)

: Kel (elimination rate constant)

N (%) nAE N (%) nAE N (%) nAE | N (%) nAE
All AEs 67 (62.0) 136 60 (55.0) 127 47 (43.9) 75 174 (53.7) | 338
Oral AEs 47 (435) | 7 37(339) |64 23(215) |25 | 107 (33.0) | 160
Non-oral AEs 38(35.2) 65 39 (35.8) 63 34(31.8) 50 11 (34.3) | 178
Treatment related | 30 (27.8) | 47 27 (24.8) | 48 4(3.7) 4 61(18.8) | 99

Tongue coated 12 (11.1) 8(7.3) 2(1.9) 22 (6.8)
Glossodynia 5 (4.6) 9(8.3) 0 14 (4.3)
Paraesthesia oral 5 (4.6) 6 (5.5) 0 11 (3.4)
Ageusia 3(2.8) 6 (5.5) 0 9 (2.8)
Dry mouth 4(3.7) 5(4.6) 0 9(2.8)
Hypoaesthesia oral 2(1.9) 5(4.6) 0 7(2.2)
Dysgeusia 6 (5.6) 0 0 6(1.9)

N = number of subjects with at least 1 AE; nAE = the number of AEs

Safety

A total of 338 TEAEs were recorded among
174 (53.7%) of subjects (Table 4a). A large
number of TRAEs were recorded in the two
chlorhexidine groups where 27.8% of subjects
in the 0.2% CHX-alcohol group and 24.8% in
the 0.29% CHX-alcohol-free group reported at
least one TRAE compared to only 3.7% in the
brushing alone group. The most commonly
reported TRAEs were coated tongue, glosso-
dynia, oral paraesthesia, ageusia, dry mouth,
oral hypoaesthesia and dysgeusia (Table 4b).

There was one serious adverse event, not
related to study product and one severe

BRITISH DENTAL JOURNAL VOLUME 219 NO.3 AUG 14 2015

event (oral paresthesia) in the 0.2% CHX-
alcohol group which did resolve. The subject
withdrew from the study due to the event. A
second subject withdrew from the study due
to a non-TRAE.

DISCUSSION

The results of this study demonstrated both
CHX-alcohol-containing and CHX-alcohol-
free mouthrinse groups to have significantly
reduced GSI, GI and PI compared to brush-
ing alone, after a dental prophylaxis and
6 weeks of treatment. These results are in
agreement with the findings of a recent

© 2015 British Dental Association. All rights reserved
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systematic evaluation of comparative clini-
cal studies performed in a 25-year period
which found chlorhexidine mouthrinses to
be effective in controlling plaque and gingi-
vitis and consistently effective as adjuncts to
mechanical oral hygiene procedures.®

As one of the most thoroughly investi-
gated chemical agents for the control of
plaque and gingivitis, chlorhexidine has long
been recognised as the gold standard among
antimicrobial agents.! Its antibacterial mode
of action is thought to be due to rapid attrac-
tion of the positively charged chlorhexidine
molecule to the negatively charged bacterial
cell membrane leading to damage and leak-
age of intracellular components."

In addition to bacteria, chlorhexidine
also binds to surfaces within the mouth
such as teeth, pellicle, tongue, oral mucosa
and salivary proteins and is then slowly
released into the oral fluid. This creates an
environment where the antibacterial activ-
ity of chlorhexidine is maintained for up to
several hours depending on factors such as
dose, rinsing time, temperature, presence of
teeth or prostheses, organic material and
saliva pH.'>" In the present study, the reten-
tion and elimination of chlorhexidine from
saliva over a 4-hour time period were similar
after an initial rinse with 10 ml of either the
CHX-alcohol or CHX-alcohol-free prepa-
ration. After 6 weeks of repeated rinsing,
chlorhexidine levels in saliva were higher
in both groups, the CHX-alcohol group had
higher initial peak chlorhexidine levels in
saliva after rinsing, and chlorhexidine was
eliminated from saliva more slowly over
a 4-hour time period in the CHX-alcohol-
free group. Despite this slight difference in
kinetic profiles after repeated rinsing, the
amount of chlorhexidine retained in the oral
cavity after rinsing with 10 ml, as measured
by AUC, was similar between the rinse con-
taining alcohol and the alcohol-free rinse.
It has been suggested that the dose of chlo-
rhexidine is of considerable relevance to its
efficacy.” Results of the present study con-
firm that levels of chlorhexidine are retained
in the oral cavity and the efficacy outcomes
confirm rinsing with 10 ml of either prepa-
ration to be more effective for control-
ling plaque and gingivitis compared to
brushing alone.

Chlorhexidine delivered in a mouth-
wash formulation with and without alco-
hol has long been known to exert useful
effects against plaque and gingivitis.'*"* In
a randomised, double blind study a 0.12%
chlorhexidine/fluoride rinse as an adjunct
to normal toothbrushing resulted in sig-
nificant improvements of plaque and gin-
givitis scores versus the control rinse after
6 weeks.'”® In another large-scale clinical
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trial, chlorhexidine mouthrinse exerted sig-
nificant reductions in measures of plaque
and gingivitis compared with thymol-con-
taining mouthrinse after 14 days of treat-
ment."” Moreover, a randomised, double
blind study conducted in general dental
practices in the UK revealed that chlorhex-
idine mouthrinse significantly reduced
plaque accumulation by 28% and gingi-
val inflammation by 25% over a 12-week
period.’® More recently, a chlorhexidine oral
rinse, unlike the herbal rinse tested, signifi-
cantly reduced mean GI, PI, and bleeding
on probing at 1, 2, and 3 months of treat-
ment versus the placebo.” The results of the
present study confirm that use of chlorhex-
idine mouthwash as supplement to fluoride
toothpaste may successfully reduce plaque
and improve gingivitis compared with
brushing with fluoride toothpaste alone.
A high proportion of subjects in the
chlorhexidine mouthrinse groups reported
TRAEs characteristic of those known to be
associated with prolonged chlorhexidine
use including discoloration of the tongue
and oral tissues, alteration of taste sensa-
tion, burning sensation of the mouth, dry
mouth, oral desquamation and loss of sen-
sitivity to sensory stimuli in the mouth.
For instance, Charles et al.?® observed that
chlorhexidine mouthrinse and essential oil
mouthrinse demonstrated significant reduc-
tions of plaque and gingivitis versus the
control, although chlorhexidine group sub-
jects exhibited significantly greater extrin-
sic mouth stain by the end of the 6-month
study, a finding commonly observed in
other long-term studies.'>!® Available evi-
dence suggests variation in the degree of
staining from person to person and that it
is caused by the precipitation of negatively
charged dietary chromogens, such as those
from coffee, tea or red wine, onto positively
charged chlorhexidine adsorbed onto pellicle
coated surfaces.” When staining occurs on
tooth surfaces it is extrinsic and removable
by regular prophylaxis. Alteration of taste
sensation, burning sensation of the mouth,
dry mouth, oral desquamation and loss of
sensitivity to sensory stimuli in the mouth

have also been reported in the literature and
generally resolve once use of chlorhexidine
is discontinued.*

Conclusion

The twice daily use of chlorhexidine
mouthrinse containing 0.2% w/v chlorhex-
idine digluconate with or without alco-
hol and brushing with standard fluoride
toothpaste reduced plaque and gingival
inflammation as measured by GSI, GI and
PI after 6 weeks of treatment following a
complete prophylaxis. Adverse events in
the mouthrinse groups were characteristic
of those known associated with prolonged
chlorhexidine use.
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