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ABSTRACT

Objective: Dentinal sensitivity is a common complaint that dentists deal with
in their practice. Despite agents already in use, the search for more effective
agents continues. The purpose of this study was to compare the effectiveness
in the relief of dentinal sensitivity, taste and tissue-friendliness of a novel anti-
sensitivity dentifrice with a known popular brand.

Methods: A randomized mixed design with one between-subjects factor
namely dentifrice group and one within-subjects factor namely, time. A two-
point (four weeks apart) evaluation of dentinal sensitivity using a tactile
stimulated response and subject-reported visual analogue scale scores. Data
were analyzed using non-parametric alternatives due to violation of normality
laws by post-treatment VAS data. Taste and adverse reactions were also
compared.

Results: Both agents provided excellent relief from dentinal sensitivity except
in two patients. Anti-sensitivity effectiveness judged by tactile stimulated,
patient-reported VAS was similar between the two groups. There were no
statistically-significant differences in effectiveness of relief from dentinal
sensitivity. The taste of the popular brand was slightly better and there were no
adverse effects. There were no adverse reactions recorded from either group.
Conclusion: The novel dentifrice was as effective as the popular brand in the
relief of dentinal sensitivity.
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INTRODUCTION: Dental sensitivity is
increasingly gaining prominence due to the
changing diet' occupational acid exposure’,
gastric reflux’ and aggressive toothbrushing’. It
is also possible that increased emphasis on
dental sensitivity might be unrelated to any of
the aforementioned entities. It is in fact possible
that an increased awareness of the possibility
and availability of treatment might be the simple
reason. One very likely reason, however, is the
increasing prevalence because with dental
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sensitivity prevalence figures ranging from 53%
to 70% among our Nigerians™ there is an
obvious need for safe and effective
desensitization using agents that could be easily
applied at home. Such agents reduce indirect
costs to patients by reducing the need for
frequent dental visits for the professional
application of desensitizing agents-a goal
readily met by the incorporation of such agents
into daily-use dentifrices with different
mechanisms of action There are various
mechanisms of action and various agents tried
over time in an attempt to offer relief to patients
suffering from dentinal hypersensitivity”’. The
claims of manufacturers regarding the
mechanism of action of their desensitizing
dentifrices are varied. In 2015, West and
colleagues™ concluded through a review of the
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literature that stannous fluoride, arginine,
calcium sodium phosphosilicate and strontium
toothpaste appeared effective in the clinical
relief dentin hypersensitivity. The studies
included in their review were plagued
heterogeneity between studies and the lack of
direct comparison between agents which
culminated in insufficient data to conduct a
meta-analysis. Despite this, workers have
attempted to classify the mechanism of action of
desensitizing agents into occlusive agents which
work by precipitation of proteins and neutral
diffusion through the diffusion of potassium
ions. To date, the hydrodynamic theory remains
the most applicable theoretical plausibility
though historically, it was believed that the
direct diffusion of potassium ions blocks the
nerve impulse conduction in the dentinal
tubules through the alteration of their action

11,12

potential "*. In a recent systematic review,
Wellington reiterated the current thinking that
dentin desensitization has been achieved
through non-invasive occlusion of dentinal
tubules achieved with dentifrices with
strontium salt with or without high fluoride
concentration as well as iontophoresis”. As our
understanding of the mechanisms behind
dentinal sensitivity evolves, so will therapeutic
alternatives. One of such alternatives presented
by a new product in the Nigerian market
necessitated this study. The objectives of this
study were therefore to evaluate the
desensitizing effectiveness of a novel anti-
sensitivity Potassium nitrate dentifrice;
determine the taste and friendliness of a novel
anti-sensitivity dentifrice to tissues and
compare the effectiveness and safety of novel
anti-sensitivity dentifrice with a known popular
brand.

METHODS

Two commercial dentifrices were used. A
popular brand dentifrice is a known dentifrice
used in the treatment of sensitivity with
ingredients including Pentasodium
Triphosphate, Sodium Saccharin, 0.454%
Stannous Fluoride and 0.0721% w/w Sodium
Fluoride amounting to 1450ppm Fluoride.

The novel dentifrice is also a commercial
dentifrice with its main active agents being 5
percent Potassium nitrate and 0.7 percent

sodium monofluorophosphate amounting to
917ppm Fluoride.

Other active ingredients in the novel dentifrice
include sodium saccharin and sodium benzoate.
The slight similarity between the two dentifrices
lies in their fluoride content but the novel
dentifrice had higher fluoride content (1450
ppm) than the known popular brand (917ppm
Fluoride). Despite this, there are significant
differences in their other active ingredients;
while the known popular brand contains
Pentasodium Triphosphate, the novel dentifrice
simply contains 5 percent Potassium nitrate as
main active ingredient.

The study was conducted at the periodontics
unit, department of preventive and community
dentistry of Obafemi Awolowo University
Teaching Hospital Complex (OAUTHC) in Ile-
Ife, a sub-urban city in Osun State, south-
western Nigeria. This was a randomized open-
label trial approach was adopted to compare the
effectiveness of a novel anti-sensitivity
dentifrice with a known popular brand. Study
participants were asked to brush twice daily
with the given dentifrice. Taste was subjectively
evaluated by study participants and described
from an arbitrary, subjective range of good to
unpleasant. The study participants consisted of
consenting, consecutive participants aged
18years and over, attending the dental hospital
of a sub-urban tertiary hospital in south-western
Nigeria. Information sheet were explained and
written informed consent obtained from all
participants. Ethical approval was obtained
from the college institutional review board.
Since an open-label approach was adopted, both
patients and dentists were aware of the
dentifrice administered. The approach was
adopted because the authors considered the
sterility concerns that might be associated with
dispensing the dentifrices into generic
containers. More so, scoring was based on
patient-reported VAS scores upon stimulation
by an examiner. To minimize possible bias
possible from an open-label approach, the data
analyst was blinded and was not involved with
the study. He only became aware of the two
groups upon completion of the study. Patients
were also blinded to the use of an alternative
dentifrice in the study. All adult patients
(eighteen years and older) with dentinal
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sensitivity who responded to the study advert
were included in the study. Patients who
presented with other types of dental pain arising
from dental caries or its sequelae were excluded
from the study. The sample size was determined
by the formula for the comparison of means".

N =462 (zcrit+ zpwr) 2 /D2; Where ; N is the total
sample size (the sum of the sizes of both
comparison groups), 6 is the assumed SD of
each group; zcrit = 1.96 at 95% confidence level;
zpwr = 0.842 at 80% power (.80) and D is the
minimum expected difference between the two
means. This resulted in a calculated sample size
of 31 but 50 participants were adopted (in order
to make room for attrition) randomly assigned
to the two groups picking of rolled papers
containing an equal number of both groups
hence each group consisted of 25 participants.

Significance of the study : This study provides
baseline data regarding the safety and
effectiveness of a novel desensitizing dentifrice
in Nigeria. It will help to shape the opinion of the
Nigerian Dental Association and its members
regarding this novel dentifrice. The patients
were partly blinded in the study because each
patient was not aware that any other dentifrice
was being tested. Examiners were however not
blinded to the study since an open-label
approach was adopted. More so, the reported
findings depended on subjective, patient-
reported responses to the sensitivity test
conducted by the examiners. Randomization
was done using computer software to assign
study participants into two groups namely;
novel anti-sensitivity dentifrice group (A) and
gold standard group (B). Participants were
asked to describe the taste of the toothpaste in
their own words and to state if there were any
undesirable effects associated with the use of
each toothpaste. Subjective response to
assessment of sensitivity was obtained from
participants using a 10-point evenly -divided
Visual Analogue Scale (VAS) from no sensitivity
to severe sensitivity. Two time- point
measurements were performed at baseline and
after 4 weeks of toothpaste home use. There is
much controversy on the appropriate test for
such measures but it is generally agreed that a
between-subjects factor and a within-subjects
factor should exist as independent variables
when using a mixed-ANOVA. We could have

chosen the mixed ANOVA for the analysis
because, a mixed ANOVA though similar to a
two-way repeated measures ANOVA since both
tests involve two factors, yet in a mixed
ANOVA, the subjects that undergo each
condition are different, in contradistinction to
the latter in which the subjects in both groups
undergo both conditions 15. However, there
were outliers in the data and removing outliers
would have negatively affected our
interpretation considering the limited sample
size. Again, though the pre and post -
intervention VAS scores for the two dentifrices
were normally distributed as assessed by visual
inspection of Normal Q-Q Plots, unfortunately,
despite the seeming normality from the above
scores, the data failed the Shappiro Wilk test for
normality affecting mainly the post-
intervention test values. This was not surprising
considering the effectiveness of both dentifrices
in reducing VAS scores. This same normality
failure precluded the use of ANCOVA despite
"robust”" claim of ANOVA to deviations from
normality”. All efforts at data transformation
using standard data transformation techniques
failed to produce normality. For this reason we
had to use a non-parametric rank analysis of
covariance. In order to conduct the non-
parametric rank analysis of covariance, we first
ran ranked the dependent variable (post-test
VAS scores) and the covariate (pre-test VAS
scores), for all cases, ignoring the grouping
variable using the default settings in the SPSS
RANK procedure”. Next, we ran a linear
regression of the ranks of the dependent
variable on the ranks of the covariate, saving the
(Unstandardized) residuals, again ignoring the
grouping factor. Finally, we ran a one-way
analysis of variance (ANOVA), using the
residuals from the regression in the previous
step as the dependent variable with the
grouping variable serving as the factor. The F
test resulting from this ANOVA represents the F
statisticas used by Quade".

RESULTS

Fifty participants eventually completed the
study out of the initial 58 with eight dropouts
who simply did not return to complete the
study. Only data from these fifty patients were
included in the analysis. Data are medians
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Tables and figures
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unless otherwise stated. The age of the study
participants ranged from 23 to 75 years, with a
mean age of 47.02. There were 22 males (12 novel
dentifrice group, 10 popular brand group) and
28 females (13 and 15 in each group respectively)
in the sample population with a male to female
ratio of 1:1.27. The mean ages (SD) of the novel
and popular brand groups were 51.0 (15.1) years

Table 1. Frequency table of VAS score.
Multiple modes exist. The smallest value is shown

Novel Popular
dentifrice  brand
dentifrice

Mean 4.44 4.40
Median 4.00 37
Mode 3.00° .4.00a
Std. Deviation  2.10 1.85
Variance 4.42 3.42
Range 9.00 7.00
Minimum .00 .00
Mode 3.00° 7.00
Std. Deviation  2.10 4.40
Variance 4.42 37
Range 9.00 .4.00a
Minimum .00 1.85
Maximum 9.00 3.42
Sum 111.00 110.00
Figure 1a (Novel group)

Figure 1b (Popular brand group)

and 47.0 (15.8) years respectively with no
statistically significant difference (F=0.118,
p=0.733). No adverse reactions were reported
from either group. The novel dentifrice group
taste description ranged from good to pleasant
while the popular brand all described the
dentifrice as pleasant. (Figures la and 1b)
Differences in pre- and post- intervention VAS
scores between the two groups were almost an
exact replica with a mean difference (SD) of the
novel and popular brand groups being 4.44
(2.10) and 4.40 (1.85) for the novel and popular
brand groups respectively. The minor
differences in the modal, median and range of
VAS score reductions are median values are as
presented in Table 1. The distributions of post-
intervention reduction in VAS scores were also
similar between the two groups as presented
below for the novel and popular brand group
respectively. (Figures 2a and 2b) Forty-eight of
the fifty participants reported reduced
sensitivity whereas two participants (one per
group) saw no improvement. Because the post-
test scores were not normally distributed, a
Wilcoxon signed-rank test determined that
there was a statistically significant median
decrease post-intervention visual analogue
scale ratings (z=-4.299, p <.0001; z=-4.305, p <
.0001 with dentifrice A and B respectively.
Median differences were of between 4 and 5
points for novel dentifrice and the known
popular brand respectively. Overall, there was a
significant improvement between pre- and
post-intervention VAS scores of the participants
in the two groups. (z=-6.052, p<.0001)

DISCUSSION

This study gave us the opportunity to evaluate
the effectiveness claims of a new dentifrice in
offering relief for dentinal sensitivity against a
known popular brand. The procedure is
standard for the research and scientific
committee of the Nigerian Dental Association
which works very closely with dental products
committee of the same association. These
evaluations are only conducted after the
products have been certified safe for human
consumption by regulatory authorities enabled
by law to do so. The job of the committee
complements that of the regulatory authority by
verifying effectiveness claims of oral health
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Figure 2: Distribution of differences between post- and pre-intervention VAS scores.

Figure 2a (Novel group)
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products for the purposes of endorsement which
is in accordance with global best practices”. Both
dentifrices were free from adverse effects as
reported by the limited sample population who
participated in the study. Taste is another
important parameter mostly to patients who
suffer from dentinal sensitivity. This parameter
was no major consequence in the current study as
just one of the fifty participants described the
taste of the dentifrice as unpleasant. Nonetheless,
manufacturers are conscious of this dilemma
imposed by the taste of the active constituents in
anti-sensitivity compositions. For-instance,
potassium and strontium salts which are among
the popular currently-used active agents tend to
confer some unpleasantness in taste which
presents a dilemma of enduring the taste of living
with sensitivity! It is noteworthy that some
manufacturers resorting to making agents like
baking soda to overcome the dilemma"”. The
absence of adverse reactions/effects in this study
is heartwarming since investigators would have
needed to secure the safety of the public and
discontinue the study if there were any serious
adverse effects”. Bain clearly stated conditions
that would warrant such discontinuation as (i)
diminished benefit (ii) increased risk like adverse
effects/ drug interactions, and unsafe use which
includes high-risk medicaments in older adults™.
This would also be in strict compliance with the
NAFDAC pharmacovigilance guidelines™* of
particular interest are the near mirror-image
results emanating from this study. One
immediate explanation might be that the active
agents in the two dentifrices are similar. It turns
out that this is not the case because the popular
brand's advertized active ingredients include
several sodium salts like Pentasodium
Triphosphate, Sodium Saccharin, 0.454%
Stannous Fluoride and 0.0721% w/w Sodium
Fluoride amounting to 1450ppm Fluoride. The
novel dentifrice also boasts of several sodium
salts like sodium saccharin, sodium benzoate but
states its main active agents as 5 percent
Potassium nitrate and 0.7 percent sodium
monofluorophosphate amounting to 917ppm
Fluoride. It is therefore safe to propose that the
ingredients are equally effective in offering quick
relief from dentinal sensitivity. Previous
Nigerian studies had evaluated the prevalence of
dentine sensitivity. Savage and colleagues™ had

identified the frequency and characteristics of
toothbrushing as the major determinants of
dentine sensitivity in Nigeria. These factors
were outside the scope of our study but would
definitely be of interest from a management
point of view. Unfortunately, despite the high
prevalence (33.8%)* of this entity among
Nigerians there seems to be a paucity of data on
studies comparing the effectiveness of
dentifrices in the Nigerian population. Despite
this, it is noteworthy that just as seen from our
study, there are several techniques available for
the treatment of dentinal sensitivity. As Bamise
and Esan ” rightly observed however, a lot of
doubt still exists as to the superiority of any one
method of treatment over another, leading to a
multiplication of treatment modalities.
Unfortunately, we must agree with them that
there is “no conclusive evidence of reliable,
successful treatment regimens.” It is only
prudent to mention that a major limitation of
10-point likert scales which is the absence of a
numerical zero point. A 0-10 scale will amount
to an eleven-point likert scale while a 1-10
maintains a 10-point scale. The obvious
problem here, however, is the absence of zero
meaning that those who report complete relief
of absence of pain must still be scored as 1. This
study adopted a randomized open-label
approach appears to be disadvantageous.
However, some of the reasons for blinding
including examiner bias and reporting bias are
not strongly applicable to this study. The fact
that examiners needed to depend on patient-
reported VAS scores already introduces some
inevitable subjectivity into the study which
might not completely removed even with
blinding. To minimize this effect, the same
examiner examined the patients before and
after the use of the dentifrices. Th open-label
randomized approach in this instance could
therefore be considered an alternative rather
than an inferior approach. The almost mirror-
image replica of the findings appears too strong
to have been significantly influenced by
adopting an open-label approach. In the words
of Beyer-Westendorf and Buller “ open-
label trials are less complex and can be
conducted at lower costs, which could be used
to recruit more patients and to improve the
value of trial results. Thus, in some respects, the
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two trial designs offer complementary strengths
and weaknesses” Despite this, it would be
interesting to replicate this study using a double-
blind approach to see if this influences the
findings.

CONCLUSION

We found a novel dentifrice that squarely
measured-up to a known popular brand anti-
sensitivity dentifrice in its effectiveness in
offering relief from dentinal sensitivity. The taste
parameter appears to slightly favor the gold
dentifrice even though we considered making
any statistical inferences on this quite un-
necessary. This is because the differences were so
small (only one person reported a difference) to
warrant any significant statistical analyses or
inferences. We do hope that our results will
provide guidance for Dental professionals and
patients in making informed decisions in their
future choice of anti-sensitivity dentifrice.
Conflict of interest: This study was sponsored
by a grant from the manufacturers of the novel
dentifrice.
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