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Combination of Acetaminophen/
Codeine Analgesics Does Not Avoid

Bleaching-Induced Tooth
Sensitivity: A Randomized, Triple-

Blind Two-Center Clinical Trial

FM Coppla � M Rezende � E de Paula � PV Farago � AD Loguercio � S Kossatz � A Reis

Clinical Relevance

The use of an opioid analgesic drug was not capable of preventing tooth sensitivity arising
from in-office dental bleaching.

SUMMARY

Bleaching-induced tooth sensitivity (TS) is
highly prevalent. Objective: This study aimed
to determine if the combination of opioids and
nonopioids analgesics (Tylex) may provide a
better analgesic effect. Method: A triple-blind,
parallel, randomized two-center clinical trial
was conducted with 105 healthy patients who
received either a placebo or a combination of

acetaminophen/codeine. The first dose of Tylex
30 mg (acetaminophen 500 mg/codeine 30 mg)
or placebo was administered one hour before
the in-office bleaching (35% hydrogen perox-
ide), and extra doses were administered every
six hours for 48 hours. The TS was recorded
using a visual analog scale of 0 to 10 and a
numeric rating scale of 0 to 4 in different
periods: during bleaching, one hour up to 24
hours, and 24 hours up to 48 hours postbleach-
ing. The color was measured before and one
month after dental bleaching with a visual
shade guide (Vita Classical), Vita Bleached-
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guide 3D-MASTER, and the spectrophotometer
Vita Easyshade. The absolute risk of TS was
evaluated using the Fisher exact test. Data of
TS intensity with numeric rating scale of the
two groups were compared with the Mann-
Whitney U-test and the Friedman test, while
data from the visual analog scale were evalu-
ated by two-way repeated measures analysis of
variance and the Tukey test for pairwise
comparison. The color changes between
groups were compared using the Student t-test
(a=0.05). Results: No significant differences
between the groups were observed in the risk
and intensity of TS. The overall absolute risk of
TS was approximately 96%. No significant
differences between groups were observed in
terms of color change (p.0.05) for any scale.
Conclusion: The use of an acetaminophen/
codeine combination prior to in-office bleach-
ing does not reduce the risk and intensity of
bleaching-induced TS.

INTRODUCTION

In-office bleaching is an alternative to the popular
at-home bleaching, and a dental professional can
perform it on the same day the patient walks into the
dental office.1 The in-office bleaching protocol has
some advantages, as it allows close dentist control,
avoids soft tissue exposure to peroxides, avoids the
risk of material ingestion, and reduces total treat-
ment time. However, in-office bleaching using 35%
hydrogen peroxide (HP) has a long history of tooth
sensitivity (TS),2-4 producing TS intensity that is, on
average, four times higher than that produced by at-
home bleaching.5 In recent clinical trials, authors
reported an absolute risk of TS varying from 67% to
100%,5-9 meaning that under the best conditions, six
patients in every 10 will experience pain during
treatment.

The high variability of pain induced by bleaching
can be explained by variables such as age, gender,
baseline tooth color, and bleaching technique (at-
home or in-office bleaching, a single bleaching session
or even shorter application times of 10 to 20 minutes,
or variations in the concentrations and composition of
the products). Rezende and others10 showed an
association between baseline tooth color and bleach-
ing-induced TS: every 1-shade-guide-unit (SGU)
increase in baseline color reduces the odds of TS by
17% and the intensity by 13%. Baseline color can
predict TS; in other words, the darker the teeth, the
lower the intensity and risk of TS.

To the extent of the authors’ knowledge, the
reasons for bleaching-induced TS are not clear. TS
seems to result from the easy passage of HP
through the enamel and dentin to the pulp,11

causing pulp damage and a reversible inflammation
process.12 Since 2009, some authors have investi-
gated the use of anti-inflammatory drugs to reduce
this adverse effect.5,6,13-15 In their studies, the use
of ibuprofen, a nonsteroidal anti-inflammatory,
reduced TS immediately up to one hour after
bleaching.14,15 The administration of other medi-
cines, such as a selective anti-inflammatory drug
(etoricoxib, 60 mg) or a steroidal anti-inflammatory
drug (dexamethasone, 4 mg), was not capable of
reducing this side effect.5,14

Another medicine that can be used per the oral
route but not yet investigated could be an alternative
approach. Nonopioid analgesics produce analgesia
through peripheral action consisting of the inhibition
of the cyclooxygenase enzyme system.16 This class of
analgesics comprises commonly used drugs for pain
control due to their low toxicity, with rare side effects
in cardiovascular and respiratory systems.16 Howev-
er, compared to opioid analgesics, they have a limited
analgesic effect.16 Opioid analgesics act on specific
sites in the central nervous system. At the cellular
level, they promote the closing of voltage-gated
calcium channels, a reduction in the production of
cyclic adenosine monophosphate, and the stimulation
of potassium efflux resulting in cell hyperpolariza-
tion. This, in turn, reduces the neuronal excitability
and nociceptive impulses of pain.17 They are used
successfully for the relief of acute pain.18,19

Perhaps combining an opioid (codeine) and a
nonopioid analgesic (acetaminophen) can induce
analgesia through both peripheral and central
mechanisms17 at a higher level than that possible
by using either drug alone. This could help reduce
the risk and intensity of bleaching-induced TS.
Indeed, some studies in the dental field that used
this combination for treatment of irreversible pulp-
itis have shown good results in terms of pain
prevention.20,21

Therefore, this parallel, triple-masked, random-
ized clinical trial aimed to evaluate the effect of an
acetaminophen/codeine analgesic, administered
perioperatively for 48 hours, on the risk and
intensity of bleaching-induced TS. The color change
was also evaluated as a secondary outcome. The null
hypothesis of this study was that combined acet-
aminophen/codeine administered perioperatively for
48 hours does not reduce the risk and intensity of
bleaching-induced TS.
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METHODS AND MATERIALS

Ethics Approval

This clinical investigation was approved (protocol
number 890.207) by the scientific review committee
and by the committee for the protection of human
subjects of the State University of Ponta Grossa
(Ponta Grossa, Brazil). This study was registered in
the Brazilian clinical trials registry under the
identification number RBR-4jsgbc (http://www.
ensaiosclinicos.gov.br). This clinical report follows
the protocol established by the Consolidated
Standards of Reporting Trials statement.22

Trial Design, Settings, and Locations of Data
Collection

This was a randomized, parallel, placebo-controlled,
triple-mask clinical trial in which the patient,
operator, and evaluator were masked to the group
assignment. A third researcher, not involved in the
evaluation process, was responsible for the random-
ization process and delivery and guidance on the
administration of the drugs. This study was per-
formed from July to December 2015 in Ponta Grossa
and Cascavel, Brazil. All bleaching procedures were
carried out within the Clinics of the Dental School of
the State University of Ponta Grossa, Ponta Grossa,
and at Paranaense University, Cascavel, Brazil. Both
centers are located in the state of Paraná, Brazil.

Recruitment

Two weeks before the bleaching procedures, all the
volunteers, who were patients in search of treatment
in the clinics of the respective dental schools, signed
an informed consent form and received a dental
prophylaxis with pumice and water in a rubber cup.

Eligibility Criteria

Patients included in this clinical trial were at least
18 years old and had good general and oral health
and did not report any type of TS. The participants
were required to have six caries-free maxillary
anterior teeth without restorations and no periodon-
tal disease and must have reviewed and signed the
informed consent form. The central incisors were
shade A2 or darker as judged by comparison with a
value-oriented shade guide (Vita Classical, Vita
Zahnfabrik, Bad Säckingen, Germany).

Two calibrated investigators in each dental school
independently performed the color evaluation with a
value-oriented shade guide. The two examiners,
masked to the allocation assignment, scheduled

these patients for bleaching and evaluated their
teeth against the shade guide at baseline and one
month after the procedure. The two examiners were
required to have an agreement of at least 85%
(kappa statistic) before beginning the study evalua-
tion. For this purpose, the evaluators independently
registered the color of 10 patients before and after
bleaching to record the interexaminer agreement by
kappa statistics. After reaching this level of agree-
ment, they were considered trained to start the color
measurements in the present clinical trial.

Participants with anterior restorations, dental
prostheses, orthodontic apparatus, or severe internal
tooth discoloration (tetracycline stains, fluorosis, or
pulpless teeth) were not included in the study.
Additionally, pregnant/lactating women, partici-
pants with any other pathology that could cause
sensitivity (eg, recession, dentin exposure, or pres-
ence of visible cracks in teeth) or those taking anti-
inflammatory and/or analgesic drugs, smokers,
bruxers, or participants who had undergone tooth-
whitening procedures were also excluded.

Patients who reported some earlier or present
stomach, heart, kidney, or liver problems and
participants reporting continuous use of anti-inflam-
matory and/or analgesic drugs were excluded. Addi-
tionally, patients with diabetes, hypertension, or
known allergies to acetaminophen/codeine and lac-
tose were excluded from the study.

Sample Size Calculation

The primary outcome of this study was the absolute
risk of TS. The absolute risk of TS was reported to be
approximately 87%14,23 for the bleaching product
Whiteness HP Maxx (FGM Prod. Odont. Ltda,
Joinville, Brazil). Thus, a minimum sample size of
92 patients was required to have an 80% chance of
detecting, as significant at the two-sided 5% level, a
decrease in the primary outcome measure from 86%
in the control group to 61% in the experimental
group (which represents a difference of 25% in the
absolute risk of TS). Sample size was increased by
approximately 15% to compensate for the eventual
loss of patients.

Random Sequence Generation and Allocation
Concealment

We used blocked randomization (block sizes of 2 and
4) with an equal allocation ratio. The randomization
process was performed using software freely avail-
able on the Internet (http://www.sealedenvelope.
com). Opaque and sealed envelopes containing the
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identification of the groups were prepared by a
third party not involved in the study intervention.
This third researcher, not involved in the
evaluation process, was responsible for the
randomization process, delivery, and guidance on
the administration of the drugs. A single random
sequence was performed for both centers.

Study Intervention

Patients were divided into acetaminophen/codeine
and placebo groups. All patients received the same
bleaching treatment, which was performed by a
single operator in each dental school. One hour
before in-office bleaching, patients received either
the acetaminophen (500 mg)/codeine (30 mg)
(Tylex, 30 mg; Janssen-Cilag Farmacêutica Ltda,
São José dos Campos, Brazil) or the placebo in
identical capsules. The operator administered the
first dose of drug one hour before the protocol, and
extra doses were administered every six hours for
48 hours to keep a safe maximum daily dosage of
240 mg of codeine and 4000 mg of acetamino-
phen.24

The tablets of Tylex (combination of acetamino-
phen and codeine) were removed from their original
packaging and inserted whole into empty capsules
(identified by green and white color). We stored the
capsules in individual vials containing eight cap-
sules that would be required for each bleaching
session. We prepared the placebo capsules in the
same way described above. The capsules contained
the same components of the Tylex 30-mg drug
(starch, cellulose, sodium dioctyl sulfosuccinate/
sodium benzoate, and magnesium stearate) except
for the active ingredient.

One hour before starting the bleaching applica-
tion, the masked researcher responsible for drug
administration gave the first dose to the patient.
Then they isolated the gingival tissue of the teeth to
be bleached using a light-cured resin dam (Top
Dam, FGM), and each tooth was light cured for 10
seconds (Radii-cal, SDI, Victoria, Australia). After
placement of a lip retractor (Arcflex, FGM), the
researcher used the 35% HP gel (Whiteness HP
Maxx, FGM) in three 15-minute applications for
both groups in accordance with the manufacturer’s
directions. The researcher refreshed the in-office
bleaching agent every 15 minutes during the 45-
minute application period. Two bleaching sessions
were performed one week apart. All participants
were instructed to brush their teeth regularly using
fluoridated toothpaste.

TS Evaluation

TS was evaluated during bleaching up to one hour,
from one hour up to 24 hours, and from 24 hours up
to 48 hours postbleaching in both sessions. The
patient was asked to indicate the numerical value of
the degree of sensitivity for each one of the periods
above using a five-point numeric rating scale (NRS)
where 0 = none, 1 = mild, 2 = moderate, 3 =
considerable, and 4 = severe.4,6,13,14,23,25,26

Additionally, the participants were instructed to
record the pain intensity using the visual analog
scale (VAS).1,27,28 This scale is a 10-cm horizontal
line with scores of 0 and 10 at their ends, where 0 =
no sensitivity and 10 = severe sensitivity. The
patient marked with a vertical line across the
horizontal line of the scale the intensity of the TS.
Then the distance in millimeters from the zero ends
was measured with the aid of a millimeter ruler.

First, the data of TS from both bleaching sessions
were merged. For this purpose, the worst score
(NRS) and numerical value (VAS) obtained in both
bleaching sessions in each assessment period was
considered for statistical purposes and for the
determination of the overall risk and intensity of TS.

If a patient scored zero (no sensitivity) in all time
assessments from both bleaching sessions, this
patient was considered to be insensitive to the
bleaching protocol. In all other circumstances, the
patients were considered to have sensitivity to the
bleaching procedure. This dichotomization allowed
us to calculate the absolute risk of TS, which
represented the percentage of patients who reported
TS at least once during treatment. We also calculat-
ed the overall TS intensity.

Color Evaluation

Color evaluation was recorded before and one month
after dental bleaching. Color evaluation was never
performed immediately after each bleaching session
so that the effect of dehydration and demineraliza-
tion on color measures could be prevented. The
measurement area of interest for shade matching
was the middle one-third of the facial surface of the
anterior central incisor, according to the American
Dental Association guidelines.3,23,29 The color eval-
uation was performed with the value-oriented shade
guide Vita Classical (Vita Zahnfabrik) and the Vita
Bleachedguide 3D-MASTER (Vita Zahnfabrik). Ad-
ditionally, an objective color evaluation was per-
formed with the spectrophotometer Vita Easyshade
(Vita Zahnfabrik).
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For the subjective examination, with shade guide
Vita Classical, the shade guide’s 16 tabs were
arranged from the highest (B1) to the lowest (C4)
value. Although this scale is not linear in the truest
sense, we treated the changes as representing a
continuous and approximately linear ranking for the
purpose of analysis, as already performed in several
published studies.1,4,14,25,26,28-30 The Vita Bleached-
guide 3D-MASTER contains lighter shade tabs and
is already organized from the highest (0M1) to the
lowest (5M3) value.5,30,31

The two examiners, masked to the allocation
assignment, scheduled these patients for bleaching
and evaluated their teeth against the shade guide at
the different time assessments. Color changes were
calculated from the beginning of the active phase
through to the individual recall times by calculating
the change in the number of SGU (DSGU), which
occurred toward the lighter end of the value-oriented
list of shade tabs. In the event of disagreements
between the examiners during shade evaluation, a
consensus was reached.

For the objective examination, before the spectro-
photometer measurement, an impression of the
maxillary arch was taken with dense silicone paste
(Zetaplus and Oranwash Kit, Zhermack, Italy). The
impression was extended to the maxillary canine
and served as a standard color measurement guide
for the spectrophotometer. For each dental compo-
nent to be evaluated, a window was created on the
labial surface of the molded silicone guide using a
metal device with a radius of 3 mm and well-formed
borders.25 The shade was determined using the
parameters of the Easyshade device where it
indicated the following values: L*, a*, and b*, in
which L* represents the value from 0 (black) to 100
(white) and a* and b* represent the shade, where a*
is the measurement along the red-green axis and b*
is the measurement along the yellow-blue axis. The
color comparison before and after treatment is given
by differences between the two colors (DE), calculat-
ed using the formula DE = [(DL*)2 þ (Da*)2 þ
(Db*)2]1/2.32

Blinding

This was a triple-mask study in which the patient,
operator, and evaluator were blinded to the group
assignment.

Statistical Analysis

The analysis followed the intention-to-treat protocol
and involved all participants who were randomly

assigned.22 In case of missing data, the last
observation was carried forward. A preliminary
statistical analysis was conducted to evaluate if the
study center had any influence on the results. The
absolute risk of pain of each group in both centers
was compared by using the Fisher exact test. We
also compared the TS intensity of both centers
(within group) at each assessment time using the
Mann-Whitney U-test. As we did not observe any
statistical difference between study centers (p.0.05
for any comparison), the data from both centers
(that come from the same population of the state of
Paraná, Brazil) were merged and evaluated togeth-
er.

The absolute risk of TS (including data from both
centers) of both groups was compared using the
Fisher exact test (a=0.05). The relative risk as well
as the confidence interval for the effect size were
calculated.

Comparison of the TS intensity (NRS data) of the
two groups (from the two centers) at the two
different assessment points was performed using
the Mann-Whitney U-test. Comparisons between
times within each group were performed using the
Friedman test. The comparison of the TS intensity
obtained with the VAS was performed with two-way
repeated measures analysis of variance and the
Tukey test for pairwise comparison. The color
changes between groups (DSGU and DE between
baseline vs one month postbleaching) were compared
using a Student t-test. In all statistical tests, the
significance level was 5%. We performed all analyses
by using the software SigmaPlot version 11.0 (Systat
Software, San Jose, CA, USA).

RESULTS

Baseline Data and Characteristics of Included
Participants

A total of 200 participants were examined in a
dental chair to check whether they met the
inclusion and exclusion criteria (Figure 1). In-office
bleaching was performed in 105 patients out of
these 200 examined participants. The baseline color
(mean6standard deviation) of the participants was
similar (placebo=6.262.0 and acetaminophen/
codeine=6.062.0). Similarly, the mean age (years)
of participants from both groups was equivalent
(placebo=22.565.0 and acetaminophen/codeine:
22.366.3), ranging from 18 to 46 years old.
Nineteen participants (37%) from the placebo group
and nine participants (17%) from the acetamino-
phen/codeine group were male.
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Adherence to the Protocol and Dropouts

One patient from the placebo group discontinued
intervention in this clinical investigation due to
intense pain. This patient performed only the first
bleaching session. All participants attended the
recall visits one month postbleaching, except the
participant from the placebo group who discontinued
treatment. For this participant, the last observation
was carried forward for statistical purposes to keep
the intention-to-treat analysis.22

Two patients from the placebo group reported not
taking one and six capsules after the first bleaching
session: one forgot how to take it, and the other
presented adverse effects (described later). Three
patients from the acetaminophen/codeine group did
not take three, five, and six capsules after the first
bleaching session due to the development of adverse
effects. Figure 1 depicts the participant flow diagram
in the different phases of the study design.

TS

Three patients from the placebo group and one from
the acetaminophen/codeine group took an analgesic

(rescue medication) to alleviate the bleaching-in-
duced TS (Tylenol, Janssen-Cilag Farmacêutica
Ltda, São José dos Campos, Brazil). The data of
these patients were included in the data analysis
following the intention-to-treat protocol.

In regard to the absolute risk of TS, no significant
difference was observed between groups as seen in
Table 1 (p=0.61). The relative risk, along with the
95% confidence interval, is also evidence that the use
of the acetaminophen/codeine drug had no effect on
the reduction of TS. In regard to TS intensity (Tables
2 and 3), the groups did not differ statistically under
the two pain scales used in this study (p.0.05). The
very low mean difference between the two groups
also shows that the observed difference is not
clinically important (Table 3). But we could clearly
observe that bleaching-induced TS was significantly
more severe in the first 24 hours (p,0.05) and that it
reduced considerably 48 hours after bleaching
(Tables 2 and 3).

Color Evaluation

Significant whitening was observed in both study
groups under the subjective and objective evaluation

Figure 1. Flow diagram of the clini-
cal trial including detailed information
on the excluded participants.
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methods (p,0.05). At the end of the bleaching
protocol, a whitening of approximately 4 to 6 SGU
was detected for both groups, and the DE varied by
approximately 4.0 units (Table 4). The statistical
analysis of the subjective (Vita Classical and Vita
Bleachedguide) and the objective evaluation with the
spectrophotometer matched the hypothesis of equal-
ity between the groups after bleaching (p.0.05). The
very low mean difference between color change for
each color measurement instrument highlights the
lack of clinical importance of the observed difference
(Table 4).

Adverse Effects

Five patients from the acetaminophen/codeine group
and one patient from the placebo group presented
nausea, vomiting, and malaise after the first bleach-
ing session. For this reason, medication was discon-
tinued, but the patient finished the bleaching
protocol. In one patient from the placebo group and
two patients from the acetaminophen/codeine group,
symptoms disappeared with the discontinuation of
the drugs. However, another patient from the
acetaminophen/codeine group had to have the
support of a physician who prescribed him an
antiemetic drug.

DISCUSSION

According to the Vita Classical shade guide, the
degree of whitening observed in this study, for both
groups, was approximately 5 SGU. Although com-
parison with other studies is quite difficult due to

different bleaching products and protocols,33 studies

that performed two in-office bleaching sessions with
35% HP yielded similar results.3,23,34,35

The Vita Classical shade guide is the most

frequently used subjective tool for evaluation of color

changes in bleaching studies,5,33,36 but it presents a

nonlinear arrangement of colors, as it was not

designed for whitening evaluation. For this reason,

we also employed the Bleachedguide VITA 3D-

MASTER shade guide and an objective tool, the
Easyshade spectrophotometer.

The Bleachedguide VITA 3D-MASTER shade

guide was developed for evaluation of color changes

in bleaching studies; it presents more uniform color

distribution compared to Vita Classical,37 and it is

already organized from low to high value. It has the

disadvantage of being rarely employed,5,31,38-42 pre-

venting authors from comparing these results with
the literature. In the light of that, the authors of this

study discourage the sole use of this tool.

Regardless of the instrument used for color

measurement, all were convergent in the findings

that groups were statistically similar, meaning that

the perioperative use of acetaminophen/codeine did

not jeopardize the whitening efficacy of the bleach-
ing procedures. Intraoral use of different drugs has

been used to prevent bleaching-induced TS, but

based on the present study and on the findings from

earlier studies, we reached the overall conclusion

that the use of intraoral drugs did not affect

whitening efficacy.5,13-15

Table 1: Comparison of the Number of Patients Who Experienced Tooth Sensitivity (TS) During the Bleaching Regimen in Both
Groups Along With Absolute Risk and Risk Ratioa

Treatment TS (Number of Participants) Absolute Risk
(95% Confidence Interval)

Risk Ratio
(95% Confidence Interval)Yes No

Placebo 52 1 96.2 (87.2 to 98.9) 1.0 (0.92 to 1.07)

Acetaminophen/codeine 50 2 96.2 (87.0 to 98.4)
a Fisher’s exact test (p = 0.61).

Table 2: Comparison of Tooth Sensitivity Intensity Experienced by Patients From the Treatment Groups at Different Assessment
Points Using the Numeric Rating Scale (NRS)a

Time Assessments NRSb Number of Scores 0/1/2/3/4

Placebo Acetaminophen/Codeine Placebo Acetaminophen/Codeine

Up to 1 h 2 (1/3) Aa 2 (1/3) Xa 1/12/18/18/5 5/13/17/12/5

Up to 24 h 1 (0/2) Bb 1 (0/2) Yb 14/18/11/10/0 20/10/11/8/3

Up to 48 h 0 (0/0) Cc 0 (0/0) Zc 45/6/2/0/0 43/8/1/0/0
a At each period, differences are represented by different lowercase letters (Mann-Whitney U-test for the NRS scale). For each treatment, different uppercase letters
represent statistically significant means (Friedman test for the NRS scale).
b Medians (interquartile range).
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It is believed that TS that originates from
bleaching is an inflammatory response of the dental
pulp after the application of HP12,43 with the
liberation of bradykinin44 and substance P, which
are involved in the process of inflammation and pulp
pain.45,46 The release of substance P sends the
nociceptive pain signals that indicate to the central
nervous system a local proinflammatory action.47

The majority of the common opioids are agonists
and work by stimulating the different opioid recep-
tors (MOP, KOP, DOP, and so on), all of which are G-
protein–coupled receptors. Within the central ner-
vous system, activation of MOP receptors in the
midbrain is thought to play the most important role
on the opioid-induced analgesia.48 Thus, theoretical-
ly, the net effect is the reduction of neuronal
excitability, resulting in decreased neurotransmis-
sion of nociceptive impulses.49 This could have been
reinforced by the peripheral action of the acetamin-
ophen, which acts by inhibiting cyclooxygenase
release.47

We administered the medicines one hour before
starting the bleaching procedure, as the drug takes
around 30 to 60 minutes after ingestion to reach
pharmacological plasmatic levels.24 Extra doses of
the medicine were administered every six hours up
to 48 hours. Although the combination of codeine
and acetaminophen (Tylex, 30 mg) is used in cases
of severe pain, this combination reduced neither the
risk nor the intensity of TS experienced by these
patients. A high risk of TS was observed for both

groups, corroborating the findings of previous
studies.5,7,13,14,28 Approximately 96% of partici-
pants in both groups reported TS at some stage of
bleaching.

The ineffectiveness of this drug combination
suggests that there are other mechanisms involved
in the development of bleaching-induced TS. Previ-
ous studies that tested drugs with other mechanisms
of action, such as nonsteroidal anti-inflammatory
drugs,13,15 selective anti-inflammatory medicine,14

and even corticosteroids,5 have also reached the
same conclusion that they are not capable of
preventing bleaching-induced TS. As wisely de-
scribed by de Paula,6 several factors may modulate
the amount of drug that reaches the plasma and
extracellular fluid and in the pulp chamber when
administered per the oral route, such as the presence
of the immune system, lymphatic drainage, urinary
excretion, and morphological characteristics of the
dentin substrate.6

Another factor that may explain the lack of
effectiveness of this medicine combination is that
codeine, which is the prototype of the weak opioid
analgesics, has a weak affinity to MOP opioid
receptors. Additionally, and contrary to other
opioids, codeine needs to first be metabolized to
morphine for production of its analgesic effect.48

Between 5% and 10% of the population is estimated
to lack the ability to perform this conversion,
limiting the pain relief produced by such a drug.48

Table 3: Comparison of Tooth Sensitivity Intensity Experienced by Patients From the Treatment Groups at Different Assessment
Points Using the Visual Analog Scale (VAS)a

Time Assessments VASb Mean Difference (95% Confidence Interval)

Placebo Acetaminophen/Codeine

Up to 1 h 3.8 6 2.8 Aa 3.6 6 2.7 Xa 0.2 (�0.9 to 1.3)

Up to 24 h 2.3 6 2.4 Bb 2.6 6 2.9 Yb �0.3 (�1.3 to 0.8)

Up to 48 h 0.2 6 0.7 Cc 0.3 6 0.8 Zc �0.1 (�0.4 to 0.2)
a At each period, differences are represented by different lowercase letters (two-way analysis of variance for the VAS scale). For each treatment, different uppercase
letters represent statistically significant means (repeated measures one-way analysis of variance for the VAS scale).
b Means and standard deviations.

Table 4: Means 6 Standard Deviations of Differences Between Colors (DE) and Change in the Number of Shade Guide Units
(DSGU) Obtained With the Vita Classical and Vita Bleached Guides Between Baseline and One Month Postbleaching

Color Instruments Groups Mean Difference
(95% Confidence Interval)

p-Valuea

Placebo Acetaminophen/Codeine

DSGU Vita Classical 5.0 6 1.8 4.6 6 2.0 0.4 (�0.3 to 1.1) 0.29

DSGU Vita Bleached 6.0 6 3.1 5.7 6 3.3 0.3 (�0.9 to 1.5) 0.70

DE 4.1 6 1.7 4.1 6 1.6 0.0 (�0.6 to 0.6) 0.94
a Unpaired t-test.
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So far, minimization of the bleaching-induced TS
was successfully observed only when desensitizing
agents were applied topically.7,23,28 This may sug-
gest that perhaps these medicines are not reaching
the plasmatic tissue of the pulp at the time that
bleaching is performed. More basic studies should be
performed to elucidate the mechanism of pain
generated during bleaching and yield more appro-
priate approaches for the management of such an
undesirable side effect.

Finally, the limitations of this study should be
reported. Although our sample size was larger than
most studies that evaluate anti-inflammatory drugs
for the reduction of TS, the sample size was
calculated only for the detection of high effect sizes
for the risk of TS. Therefore, we cannot rule out the
fact that smaller effect sizes might exist. The use of
the same experimental design to conduct studies
with larger sample sizes should be encouraged to
rule out this hypothesis.

CONCLUSION

The use of an acetaminophen/codeine combination
(Tylex, 30 mg) is not recommended because it does not
decrease the risk and intensity of bleaching-induced
TS and also causes a high number of adverse effects.
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