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Purpose: A multicenter, double-blind, randomized, placebo-controlled clinical trial was conducted to
determine the efficacy of an experimental dentifrice on the prevention of recurrent aphthous stomatitis
(RAS).

Material and Methods: A 3-month pretrial period was used to self-record data pertaining to the frequen-
cy, ulcer size, duration, and pain associated with ulcers. Thirty-six participants, who reported at least 3
RAS episodes or 30 days with RAS during the pretrial period, completed the study. Following a stratified
randomization for age, sex and disease severity, the participants received the experimental dentifrice
(T) or the placebo (C). The test period comprised 3 months of self-evaluation of number of ulcers, size
and location. Pain related to RAS was estimated by the use of a Visual Analogue Scale (VAS).

Results: Symptoms were found to decrease in both groups when the pretrial and test periods were com-
pared, although no statistical difference was reached in the C group. A statistically significant difference
between the two time periods was obtained for the T group concerning the number of days with ulcers
(p < 0.025) and VAS (p < 0.010). Of more clinical importance was the observation that 50% of the
patients in the T group reported a more than 50% reduction in days with ulcers compared to 17% in the
C group.

Conclusions: The dentifrice may be used as a treatment strategy for a subgroup of patients with RAS in
view of the low adverse effects and the benefit of using a treatment modality that is a part of daily
routines.
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ecurrent aphthous stomatitis (RAS) is one of
the most common diseases afflicting the oral

mucosa. The onset of RAS can appear for no appar-
R ent reason, but may be due to mechanical trauma,

psychological stress, immune deficiencies and
nutritional deficiencies. Most likely, RAS represents
a reaction pattern to different etiological insults
(Scully and Porter, 1989; Porter et al, 1998).

No effective therapeutic regimen has been found
for the entire RAS population. Management of RAS
involves treatment strategies with the objectives of
controlling active disease and the prevention of
recurrences. Topical corticosteroids are still the pri-
mary treatment strategy but there is no uniform-
ly-accepted effective treatment (Scully and Porter,
1989; Porter et al, 1998). Corticosteroids are most
beneficial when the patient is applying the ointment
in conjunction with prodromal symptoms.

The use of a different dentifrice has been ad-
vocated as a remedy for RAS. Amyloglucosidase
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and glucose oxidase containing toothpaste (Koch,
1981) and mouthrinse (Hoogendoorn and Pies-
sens, 1987; Fridh and Koch, 1999) have been
claimed to reduce symptoms. This finding has been
disputed by others (Donatsky et al, 1983; Henrics-
son and Axéll, 1985).

It has been suggested that sodium lauryl sul-
phate (SLS), the most commonly used detergent in
dentifrices, has a denaturing effect and induces an
increased incidence of RAS (Herlofson and Barkvoll,
1996; Chahine et al, 1997; Skaare et al, 1997).
However, it has been claimed that SLS, at the con-
centration remaining after use in the mouth, has no
adverse effects on the oral mucosa (Fakhry-Smith
et al, 1997). Contradictory results have been pub-
lished where none of the ulcer parameters mea-
sured was significantly affected by the use of the
SLS-free dentifrice as compared with the SLS-con-
taining dentifrice (Healy et al, 1999).

Patients with frequent episodes of RAS often ex-
perience that available treatment modalities aimed
at curing or preventing active ulcers are impractical
to use. The advantage of an effective dentifrice is
that tooth brushing is part of daily activities.

Incidentally, it has been observed that the use of
experimental toothpaste both reduced the RAS
recurrence in participants using this dentifrice and
had hygienic properties. A pilot study indicated
effects of the toothpaste on prevention of RAS.

Thus, the objective of the present study was to
evaluate the effect of such a dentifrice on the pre-
vention of RAS recurrences. The hypothesis tested
was that an experimental dentifrice may reduce the
symptoms of RAS.

MATERIALS AND METHODS

Patients

All the participants affected by the minor form of
RAS referred to the Oral Medicine Clinics in Göte-
borg, Falun, Karlstad and Vänersborg, Sweden, dur-
ing the year 1995, were invited to participate to a
double-blind, stratified-randomized clinical, parallel
6-month study. The RAS diagnosis was made at the
first visit. Participants showing presence of any oth-
er oral or skin diseases were excluded as well as
participants on drug therapy that could affect RAS.
Eighty-two individuals agreed to participate. The pa-
tients were required not to take any other RAS treat-
ment medicaments during the study period. The par-

ticipants were requested to sign a written informed
consent statement and complete a health history
questionnaire in order to identify their general health
background, predisposing factors to RAS, RAS ex-
periences and previous treatment modalities.

Phase I

In phase I, the patients were monitored during the
first 3 months without treatment in order to register
the occurrence and severity of RAS. At their primary
examination, the patients received a modified Pa-
tient Daily Record chart (Graykowski and Kingman,
1978) to record the localization, number, size and
duration of the ulcers (Fig 1). In addition, they were
given a chart containing a 10 cm horizontal visual
analogue scale (VAS) to record the degree of dis-
comfort due to the lesions. The left end of the
scale indicated ‘no discomfort’ and the right end
‘unendurable discomfort’. The participants were re-
quested to fill in the chart daily during RAS epi-
sodes. After each episode, the completed charts
were mailed to the Clinic of Oral Medicine in Göte-
borg. At the end of the 3-month period the partici-
pants were recalled, either to be included in the
second phase of the study (phase II) or withdrawn
from the investigation.

Phase II

Inclusion in the second phase of the investigation
required the patients to satisfy one of the following
criteria:
• three RAS episodes during phase I, or
• 30 days with ulcers during phase I.

The included patients were stratified according to
different parameters: age (younger or older than
18); VAS average (more or less than 35 mm); num-
ber of days with aphthae (more or less than 30
days); and number of aphthae (more or less than
10). These parameters were used to assign the
participants to one of the two treatment groups
according to the minimization method (Pocock,
1983). The group assignments for all patients were
decided by the same study coordinator. The clini-
cians and patients were not aware of assignment
results. The participants enrolled for phase II used
the same type of charts as during phase I. In addi-
tion, the patients were requested to report any pos-
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sible subjective side effects of the dentifrices. The
examiners continuously reviewed the charts for re-
ports of adverse effects. The patients were asked
to fill in the charts for a period of 3 months, after

which their enrollment in the investigation ceased.
The reasons for eventual participant dropout during
Phase II were checked. A schematic drawing of the
study design is shown in Fig 2.

Fig 1 Patient Daily
Record chart. Local-
ization, number, size
and duration of the
ulcers are self-re-
ported by the partici-
pants enrolled in the
investigation.

Name:..................................................... Date:....................................

Please, estimate the average size of your ulcers based on the circles printed below:

Please, indicate on the drawing the position of your mouth ulcers today; then number it and
grade each ulcer for size (see example):

Please, grade the discomfort produced today by the ulcers:

No discomfort Unendurable discomfort

A B C D or larger E

Ulcer
Numbers

Size
(A to E)

A

A
B

1
2
3

Ulcer
Numbers

Size
(A to E)
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Experimental and Placebo Dentifrices

The participants assigned to the test (T) group re-
ceived the experimental dentifrice, whereas the in-
dividuals assigned to the control (C) group received
placebo toothpaste. The test product was an exper-
imental dentifrice containing water, glycerol, orange
terpenes, polyoxyethylene, sorbitan monostearate,
alkyl imidazolinium dicarboxylate, silica, carboxym-
ethylcellulose, E466, liquorice, xylitol, methyl para-
hydroxybenzoate E218, and sodiumfluoride 0.24%
(Sinaftin, Dental Therapeutics AB, Nacka, Sweden).
The placebo dentifrice was an inert toothpaste
(Pepsodent Super Fluor, Unilever AB, Helsingborg,
Sweden) given to the participants in tubes identical
to the experimental ones. The individuals were in-
structed to use the dentifrices as normal tooth-
paste for the following three months of the trial and
not to use water during the procedures until the
end of the tooth brushing session. Because of lack
of abrasive compounds in the experimental denti-
frice, all the individuals were instructed to brush
the teeth once weekly with an abrasive toothpaste
(Denivit, Barnängen AB, Ekerö, Sweden).

Statistics

The Wilcoxon Signed rank test was used for the
data analysis to detect significant differences
between phase I and II within the same group. The
Mann-Whitney U-test was used for the detection of
significant differences between T and C groups.
The Chi-Square test was used for the detection of
significant differences between test and control
groups for improvements of the symptoms above
50%. The level of statistical significance was de-
fined as p < 0.05.

The investigation was approved by the Ethical
Committee of the University of Göteborg. The study
was carried out according to the recommendation
of the Helsinki declaration.

RESULTS

Out of the 82 participants enrolled in phase I, only
45 participants met the inclusion criteria for phase
II. Twenty-three patients were assigned to the ex-
perimental group and 22 to the placebo group.

Fig 2 Study design.
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Eighteen participants from each group complet-
ed the study. Five test and four control participants
dropped out from the study, two from each group re-
porting severe pain due to RAS. The remaining five
participants did not comply because of loss of in-
terest, familiar problems or other causes indepen-
dent from the investigation.

The participants were generally healthy, with a
RAS history ranging between 2 and 40 years. Previ-
ous RAS treatment modalities included use of dif-
ferent toothpastes, local chlortetracycline, antivi-
rals, hydrocortisone, chlorhexidine gluconate rins-
es and Longovital tablets. These treatments gave
unpredictable results according to the participants.
None of the patients enrolled in the study was
smoking with the exception of one participant in
the control group. No differences between control
and test groups could be detected with regards to
general health, predisposing factors to RAS, RAS
experiences or previous treatment modalities. Par-
ticipants in the C group claimed more often the oc-
currence of RAS in other family members than the
participants in the T group. The data obtained from
all the 36 participants who completed the study are
shown in Table 1.

No statistically significant difference between T
and C groups was present at the beginning of
phase II for any of the studied parameters
(Table 2). The number of days with ulcers during
phase I was 49 (± 22) for C and 46 (± 23) for T
(Table 1). During phase II the corresponding figures
were 42 (± 27) for C and 32 (± 31) for T. The aver-
age number of RAS episodes during phase I was
3.2 (± 1.4) for C and 2.9 (± 1.1) for T. During phase
II the corresponding figures were 2.8 (± 1.8) and
2.0 (± 1.5) respectively. The daily discomfort re-
ported (VAS/days) was 2.0 cm (± 1.1) for C and
1.6 cm (± 1.0) for T during phase I; 1.8 cm (± 1.7)
for C and 1.1 cm (± 1.2) for T during phase II.

The Wilcoxon statistic test detected a significant
difference between phase I and phase II for the T
group regarding number of days with ulcers (P =
0.025) and VAS/days (P = 0.010), with a signifi-
cant reduction of RAS self-reported features and
painful symptoms during phase II (Table 2).

No significant difference was detected between
phase I and phase II for the C group for any of the
studied parameters, although a market reduction in
RAS self-reported features was seen in phase II. No
significant difference was detected by Mann-Whit-
ney test between the T and C groups at the end of
the study for any of the studied parameters.

For half of the participants using the experimen-
tal dentifrice, the number of days with ulcers and
the related discomfort (VAS/days) was reduced by
more than 50% in phase II (Fig 3, 4). The same
result was achieved for only 17% of the placebo
group.

When a 50% reduction of the symptoms was
used as a cut-off point, a statistically significant
difference (p = 0.034) at the end of phase II was
detected between the T and C groups with regards
to the discomfort related to RAS (VAS/days).

The number of participants who showed a 50%
reduction in the number of RAS episodes during
phase II was similar for the T and C groups (Fig 5).
A reduction in the number of ulcers was detected
for both groups. This reduction was similar for
almost all the ulcer sizes (Table 1).

DISCUSSION

The objectives of RAS treatment are to promote
ulcer healing and to prevent ulcer pain and recur-
rences (Ship et al, 2000). Although there is a wide
range of treatments that provide different remedy
to RAS (Graykowski and Kingman, 1978; Lehner et
al, 1976; Miller et al, 1978; Pimlott and Walker,
1983; Hunter and Addy, 1987; Matthews et al,
1987), topical corticosteroids remain the mainstay
of treatment. Corticosteroids reduce symptoms,
but ulcers recur after cessation (Porter et al,
1998). Investigation and treatment for underlying
systemic diseases are recommended (Ship et al,
2000), as RAS is also associated with diseases
such as Behçet’s syndrome, Crohn’s disease, ul-
cerative colitis, food allergies and vitamin deficien-
cies (Scully and Porter, 1989).

The use of toothpaste for the prevention of RAS
would have clear advantages in terms of adminis-
tration and patient compliance since it is a daily
routine, without known side effects. The concept of
the use of toothpastes for treating RAS is not new,
but the results from available studies are contradic-
tory (Herlofson and Barkvoll, 1996; Chahine et al,
1997; Skaare et al, 1997). The use of toothpastes
containing the enzymes amyloglucosidase and glu-
coseoxidase, which activate the antibacterial lac-
toperoxidase system in saliva, has been suggested
to reduce the severity of RAS (Koch, 1981). Others
arrived to the opposite conclusion as their results
demonstrated that severity and incidence of RAS
were not affected in comparison to a placebo group
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Table 1 Data from phase I and phase II

 Aphthae size   

n Days  n episodes  VAS scale A B C D E VAS/days

G Age Gen I II I II I II I II I II I II I II I II I II

Max Aver Max Aver

C 48 F 35 22 3 1 5,5 1,6 3,9 2,4 3 1 7 2 4 2 2 0 0 0 0,62 0,57

C 70 M 27 9 4 2 8,1 5,6 7,6 5,4 12 6 4 1 2 0 1 0 2 0 1,45 0,53

C 57 M 79 62 1 3 5,4 3,2 6,1 3,6 0 1 5 4 5 4 1 2 0 0 1,79 2,41

C 18 F 40 64 3 3 8,0 3,4 10,0 6,4 0 0 1 0 1 4 2 1 0 2 1,49 4,47

C 31 F 37 49 4 8 7,0 4,3 9,1 3,7 1 12 4 5 3 2 0 0 0 0 1,73 2,00

C 40 F 23 24 3 3 5,0 2,6 3,9 2,0 1 0 3 1 1 1 0 0 0 0 0,66 0,53

C 20 M 51 28 7 5 6,6 3,3 6,6 3,3 0 0 2 1 5 7 2 3 6 2 1,87 1,02

C 38 M 27 33 3 3 6,8 3,6 6,9 4,2 0 0 4 1 3 0 0 3 0 0 1,07 1,51

C 25 M 27 0 3 0 5,4 2,5 0,0 0,0 1 0 2 0 4 0 1 0 0 0 0,75 0,00

C 39 M 79 75 3 4 9,9 4,5 5,6 3,1 5 10 6 9 7 1 0 0 0 0 3,90 2,59

C 32 M 65 70 2 4 7,0 2,1 3,0 1,6 4 15 5 5 5 3 1 0 0 0 1,52 1,22

C 30 M 91 86 1 1 9,8 3,7 9,1 3,2 5 5 11 11 11 12 8 4 0 0 3,69 3,04

C 46 F 44 45 3 3 10,0 6,3 7,7 3,8 0 0 5 4 1 1 0 0 0 0 3,04 1,92

C 26 F 40 28 3 3 9,2 5,2 7,4 5,0 0 1 6 3 2 2 5 2 0 0 2,28 1,52

C 44 M 40 19 4 2 6,8 2,7 5,7 1,9 1 0 1 0 3 1 2 1 0 0 1,19 0,40

C 34 F 89 91 2 1 10,0 4,6 10,0 7,2 1 0 4 1 4 3 5 2 2 1 4,50 7,16

C 32 M 43 29 3 2 9,0 4,2 7,4 3,1 2 2 3 5 1 2 3 4 1 0 2,00 0,86

C 11 M 38 17 5 2 9,0 4,3 9,1 5,3 0 0 1 0 4 2 1 1 0 0 1,74 0,98

M 36 49 42 3,2 2,8 7,7 3,8 6,6 3,6 2 2,9 4,1 2,9 3,7 2,6 1,9 1,3 0,6 0,3 2,0 1,8

SD 14 22 27 1,4 1,8 1,8 1,2 2,6 1,8 3,03 4,7 2,5 3,2 2,5 2,9 2,2 1,4 1,5 0,7 1,1 1,7

T 24 M 17 13 3 2 7,9 3,2 6,6 3,7 0 0 1 0 3 2 0 0 0 0 0,61 0,53

T 34 F 42 35 5 3 3,5 2,2 6,0 2,8 0 1 8 4 6 3 0 0 2 0 1,00 1,09

T 56 F 21 0 4 0 5,8 3,2 0,0 0,0 8 0 5 0 5 0 1 0 0 0 0,68 0,00

T 45 M 65 73 3 5 8,4 3,1 7,1 3,0 0 3 7 4 5 5 4 4 1 2 2,07 2,40

T 9 F 17 4 3 3 9,7 5,6 8,3 7,2 1 0 6 5 2 1 1 0 0 0 1,05 0,32

T 36 F 57 85 3 2 8,1 5,2 5,8 3,3 5 2 20 17 17 19 5 5 1 1 3,27 3,07

T 30 M 63 91 3 1 7,7 1,9 9,2 4,3 12 17 2 7 4 5 0 0 1 4 1,32 4,25

T 35 F 28 12 2 1 8,4 4,1 7,8 5,2 0 1 0 0 2 0 1 1 1 0 1,27 0,68

T 40 F 29 0 3 0 2,8 1,3 0,0 0,0 0 0 1 0 3 0 0 0 0 0 0,40 0,00

T 27 M 35 0 1 0 4,9 2,2 0,0 0,0 1 0 4 0 10 0 0 0 0 0 0,83 0,00

T 25 F 34 7 3 2 10,0 4,1 1,5 0,8 1 2 4 0 2 1 0 0 1 0 1,53 0,06

T 51 F 64 40 5 2 8,6 4,0 7,9 3,8 1 1 6 5 5 2 0 1 0 0 2,83 1,69

T 64 F 89 82 1 1 3,4 3,7 2,4 3,6 0 0 0 0 0 0 1 1 0 0 2,38 1,73

T 62 F 62 36 4 2 7,5 4,9 8,3 6,6 2 0 9 2 6 5 3 3 0 0 3,32 2,63

T 38 F 58 28 3 2 10,0 5,1 8,7 3,1 0 0 4 1 3 2 2 1 1 0 3,27 0,94

T 45 F 29 6 3 1 7,3 2,4 2,5 1,4 2 0 1 1 2 0 0 0 0 0 0,75 0,09

T 23 F 86 27 2 4 6,7 2,8 5,6 2,6 0 1 4 2 8 2 1 0 0 0 2,60 0,77

T 25 F 27 32 2 5 2,6 1,7 3,4 1,4 2 0 5 2 0 6 1 0 0 0 0,50 0,48

M 37 46 32 2,9 2 6,9 3,4 5,1 2,9 1,9 1,6 4,8 2,8 4,6 2,9 1,1 0,9 0,4 0,4 1,6 1,2

SD 15 23 31 1,1 1,53 2,5 1,3 3,3 2,1 3,3 4,0 4,6 4,2 4,0 4,5 1,5 1,5 0,6 1,0 1,0 1,2

G: group. C = control, T = test.
Gen: Gender. F = female, M = Male
n Days: number of days with ulcers. I = during phase I; II = during phase II
n episodes: number of episodes of RAU attack
VAS scale, Max: highest value of discomfort reported; Aver: mean value of discomfort reported in case of RAU episode. 
VAS/days: daily discomfort during the 90-day phase.
M: mean value
SD: standard deviation
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(Donatsky et al, 1983; Henricsson and Axéll,
1985).

Although several other approaches for RAS treat-
ment have been recommended, only a few con-
trolled studies have shown improvements over a
placebo treatment. In view of the data from the
present study, a strong placebo effect can be ex-
pected and therefore future investigations on RAS
treatment should always consider the inclusion of
a control group.

In the present investigation, the data were ob-
tained by requesting the patients to self-report the
ulcer position and size. The reliability of such a
technique can be partly questioned. However, in a
previous investigation in which the Patient Daily
Record chart was developed, the authors reported
a very good correlation between the patients’ re-
ports and the actual observation made by the in-
vestigators, who checked the patients weekly
(Graykowski and Kingman, 1978).

Fig 3 Number of patients showing reduction of the days
with aphthae in phase II. Cut-off point: 50% reduction. C:
control group. T: test group.

Fig 4 Number of patients showing reduction in daily
discomfort (VAS/days) in phase II. Cut-off point: 50%
reduction. C: control group. T: test group.

Table 2 Statistical analysis with Wilcoxon and Mann-Whitney tests

Group C Group T

Within group Between groups Within group

Wilcoxon Mann-Whitney Wilcoxon

phase I p = 0.58 phase I

Days p = 0.07 p = 0.02* Days

phase II p = 0.25 phase II

phase I p = 0.70 phase I

Episodes p = 0.34 p = 0.07 Episodes

phase II p = 0.16 phase II

phase I p = 0.94 phase I

VAS/Days p = 0.11 p = 0.01* VAS/Days

phase II p = 0.14 phase II

* Statistically significant difference with a 95% probability
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In the present study, a comparison between the
C and the T group did not reveal any statistical dif-
ferences. But, comparison between phase I and
phase II showed a clear difference, which reached
a statistical significance for the T group in two of
the studied variables. The differences were not im-
pressive from a clinical point of view. A reduction of
30% vs 15% for the placebo group in the number of
days with ulcers may be of limited value for the pa-
tient. A reduction of VAS/days, proved to be statis-
tically significant, but the benefit of this improve-
ment from the patient perspective may also be in-
significant.

Of more clinical significance is the observed dif-
ference between T and C when the days with RAS
for parts of the two groups were compared. Half of
the T showed a 50% reduction in days with ulcers
compared to 17% of the C. It appears that the use
of the experimental dentifrice strongly improved the
conditions for a proportion of the treated patients.
Thus, it seems that there were two types of pa-
tients in the study groups who responded rather dif-
ferently to the dentifrice. Unfortunately, it was not
possible to identify the group of patients who re-
sponded beneficially to the treatment from data ob-
tained during the primary examination.

It is well known that smokers hardly ever con-
tract RAS and that cessation of smoking may entail
ulcers. The reason for this is not known, but is has
been speculated that smoke contains substances
that alter the oral epithelium in a way that prevents
the ulcers from appearing. It is possible that the
dentifrice used in the present study has a similar
mode of action as smoking. During phase II, some
patients noticed that the use of the dentifrice
caused a weak burning sensation during the first

days of the treatment. It is possible that this symp-
tom reflects an adaptation of the oral epithelium to
some of components in the dentifrice resulting in a
prevention of ulcers.

In light of the fact that half of the patients in the
test group showed a clinically significant improve-
ment, the treatment approach used in the present
investigation appears to be a beneficial strategy for
prevention of RAS symptoms in some patients and
the study hypothesis is accepted.

A dentifrice is advantageous because it is used
as part of a daily low-cost routine and without any
known collateral effects. Thus, the experimental
toothpaste examined in the present investigation
may be used as an initial treatment strategy for
reduction of symptoms related to RAS.
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