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Background ¢ Rofecoxib, a specific cyclooxygenase -2 inhibitor, has analgesic
efficiency similar to that of nonspecific nonsteroidal anti-
inflammatory drugs (NSAIDs). Usually, most patients are worried
and afraid of post-surgical dental pain.

Objective +  The purpose of this study was to determine the analgesic efficacy
of a single oral dose of rofecoxib 50 mg compared with ibuprofen
400 mg on post-surgical dental pain. And another purpose was
to reduce post-surgical dental pain.

Research design ¢ Randomized clinical trial

Patients and method : 90 healthy patients were recruited from October 19,2003 to
May 31%,2004. They had no systemic disease, no predilection
of sex, ages > 18 years. They were categorized into 3 groups
(30 patients/each group). Every subject was informed that they
would experience moderate or severe pain after the extraction
of > 1 molars, at least one of which was an impacted tooth.
Subjects were randomized to receive rofecoxib (Vioxx®) 50 mg
or ibuprofen (Nurofen®) 400 mg or placebo, for one dose 1 hour

before their dental surgery. Also, every subject would receive
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rescue medicine for analgesic effect which was acetaminophen
500 mg (Tylenof’ 500 mg) at home. The procedure was performed
under local anesthesia and subjects were requested to respond
to self-administered questionnaires about the starting time their
received study medicine, the level of pain relief based on 5-point
scale (0 = none, 1 = alittle, 2 = some, 3 = a lot, 4 = overwhelming)
every hour within the first 12 hours, and then at hour 16" , 20",24".
Together with this, the subjects were asked fo record all adverse
reactions of the study medicine they experience, their time of
pain perception, their degree of satisfaction to the study medicine
with the amount of rescue medicine (acetaminophen 500 mg) used
in the first 24 hours after the procedure.

Result : SPSS program, Kruskal Wallis test and Chi-square test were used
for data analysis. They showed age, sex, the number of impacted
tooth, the location of impacted tooth, type of impacted tooth and
method employed for tooth extraction. The differences of their
means were not of statistical significance. Also, the means of
the adverse reactions of the study medicines were not statistically
different. However, the amounts of rescue medicine were of
statistically significant difference such as mean (95 % Cl) of
rofecoxib, ibuprofen and placebo were 2.87(1.5-4.24), 5.9(4.86-
6.94), 6.8(5.43-8.17), respectively; p < 0.001. The difference of
the means of patients’ satisfaction to the study medicines was
statistically significant among the 3 groups.

- Kruskal Wallis test and histogram showed a tendency of
relieving pain among the 3 groups at HO,HZ,HG,H10,H1G,H20. It is
concluded that rofecoxib 50 mg had higher efficiency in relieving
pain than ibuprofen 400 mg and placebo on post-surgical dental
pain. (p <0.001).
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Conclusion

Keywords

- Kaplan-Meier test showed the median time of pain
perception, 95%C! of rofecoxib; ibuprofen and placebo were
485, (163-807) / 255, (234-276) / 180, (162-198), respectively;
p < 0.001 was taken as significant statistical difference. Linear
graphic illustration indicated that rofecoxib 50 mg produces
higher efficiency and has longer duration of analgesic effect
than ibuprofen 400 mg and placebo. Also, the level of pain-
free rate was constant at 600" min (10 hours) is still constant
until the 1,440™ min (24 hours) and maintains a constant pain-
free rate at 0.4
The study concluded that rofecoxib 50 mg given as a
prophylactic drug for pain taken 1 hour before surgical removal
of impacted third molar tooth is more efficient and has longer
duration of pain relief than ibuprofen 400 mg. And the difference
of the efficiency on pain relief of both drugs is not of statistical
significance within the first 6 hours. Ibuprofen 400 mg given
every 6 hours is another alternative way for reducing pain but
we should concern of Gl bleeding and platelet aggregation and

bleeding time disorder.

Pain relief, Specific cyclooxygenase (COX)-2 inhibitor, Non-
specific cyclooxygenase (COX) inhibitor.
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Surgical removal ofimpacted third molar tooth
is an oral surgery procedure that often raises the
patient’s concern. In Thailand, dental surgery is
normally performed under local anesthesia. Because
the area is difficult to clean, it often causes oro-
pharyngeal infection. The difficulty of the surgical
procedure often demands careful planning.

Unlike in other countries where the patients
of the same disease are operated under general

%4 or local anesthesia with iv sedation.®

anesthesia
Up-dated NSAIDs are very efficient and are mostly
used for reducing pain. Specific COX-2 inhibitor has
an analgesic effect similar to that of nonspecific
NSAIDs.®"™ In this study, the patients received a
single dose of NSAID (prophylactic dose) 1 hour
before dental surgery to reduce post-surgical dental
pain as a simple and convenient alternative way.
However, it has less adverse reaction than under GA
or LA with iv sedation, simply because it is suitable
a method for the economy of our country. The
advantages of this study are to improve the quality
of our dental services with more up-dated and
effective analgesic medicine that raises higher

success rate for the surgical procedure.

Patient and method

This study was performed at the Department
of Dentistry, King Chulalongkorn Memorial Hospital,
after the approval of the Ethics Committee for
Research, Faculty of Medicine, Chulalongkorn
University. The research was performed from October
1%,2003 to May 31%, 2004. We recruited 90 patients.
Exclusion criteria included systemic diseases
such as diabetes, hypertension, heart diseases,

bleeding disorders, mental discrders, and severe Gl
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disturbances. The subject had to be > 18 years,
healthy and they were recruited without any
predilection of gender. The subjects were further
categorized in 3 groups. Each group consisted of
30 patients. Every patient had to experience moderate
or severe pain after extraction of > 1 molars, one
among which was at least an impacted tooth. The
subjects were randomized to 2 experimental groups
and 1 control group, each of which was randomized
to receive either specific COX-2 inhibitor, rofecoxib
( Vioxx®) 50 mg, or non-specific COX inhibitor,
ibuprofen ( Nurofen®) 400 mg or placebo. Every subject
received the study medicine 1 hour before their dental
surgery.

Apart from this they were allowed to receive
rescue medicine for analgesic effect, acetaminophen
500 mg (Tylenol® 500 mg) at home. The data were
collected from self-administered questionnaires which
were recorded the starting time of study medicine,
the pain relief leve! in 24 hours after dental surgery,
the measurement of pain relief was weighted according
to a 5-point scale: 0= none, 1 = a little, 2 = some
(moderate), 3 =alot, 4 = overwhelming. The subjects
would record every hour from the beginning of
treatment to the first 12 hours, then at 16" hour, 20"
hour, 24™hour and further at the time when pain was
perceived after dental surgery in order to evaluate
the analgesic effects of the medicines. The amount
of rescue medicine (acetaminophen 500 mg) used in
24 hours was also recorded, including its adverse
reaction and the patients’ satisfaction to the study
medicine were also recorded by weighting degree of
satisfaction: O=none, 1=a little, 2=some, 3=a lot,

4=very much.
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Results

We collected data from self-administered
questionnaires and presented as following tables and
figures.

Table 1 shows Kruskal Wallis test and Chi-
Square test; at p < 0.05 no difference of the means
shows statistical significance in age, sex, the amount
and location and type of impacted tooth with the
method of extraction employed. Table 2 shows Kruskal
Wallis test and Chi-square test; at p<0.05 no
difference of the means shows statistical significance
in adverse reaction to medicine. As well as, table 2
also shows the differences of the means of the amount
of rescue medicine which show statistical significance:

Mean (95 % CI) of rofecoxib, ibuprofen and placebo
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were 2.87 (1.5-4.24), 5.9 (4.86-6.94), 6.8 (5.43-8.17),
respectively ( p <0.001). Statistically, the patients in
rofecoxib group took less rescue medicine than the
other two groups. The mean score of patient's
satisfaction to the study medicine were statistically
significant different among the 3 groups (p <.001).
Table 3 and histogram show a tendency of
pain relieving among the 3 groups at Ho(during
surgery). There was no statistically significant
difference of pain relief among the 3 groups, because
every subject had adequate local anesthesia during
their surgery (p = 0.610). Higher efficiency of pain
relief is seen in rofecoxib group. The efficiency of
pain relief in ibuprofen group is good in the first 6

hours, after then it decreased, but in H20 the level of

Table 1. Table of baseline characteristic according to treatment assignment.

Characteristic

Rofecoxib Ibuprofen Placebo p-value
{n=30) {n=30) (n =30) p<0.05
Age Mean (SD) 27.57(9.13) 25 (7.51) 26 (8.23) 0.6033
Sex: male 18 (60 %) 14 (47 %) 16 (53 %) 0.585,
female 12 (40 %) 16 (53 %) 14 (47 %)
The amount of impacted tooth 1.23(0.50) 1.10(0.31) 1.13(0.35) 0.510a
Location of impacted tooth
upper impacted tooth 7(23.3%) 6 (20 %) 3(10 %) 0.365b
lower impacted tooth 17 (56.7 %) 21(70 %) 24 (80 %)
upper and lower impacted tooth 6 (20 %) 3(10 %) 3(10%)
Type of impacted tooth
softtissue 3(10 %) 1(3.3%) 1(3.4 %) 0.561,
partially bony 22(73.3 %) 20 (66.7 %) 22(75.9 %)
completely bony 5(16.7 %) 9 (30 %) 6(20.7 %)
Type of extracted tooth
Opposing to impacted tooth 8 (100 %) 7 (100 %) 15(93.8 %) 0.616b
Not opposing to impacted tooth 0(0%) 0 (0 %) 1(6.3 %)

a = Kruskal Wallis test (p < 0.05)
b =X?(chi-square) test (p <0.05)
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pain relief in ibuprofen groups was lower than that of
the placebo (level 1.97,2.17, respectively; p = 0.004)
because in this study we did not limit the ceiling of
the rescue medicine. Frequently, the patients in the
placebo group (controt group) felt pain and they took
rescue medicine when needed. (Figure 1.)

We used Mann-Whitney test for statistical
analysis of the data in Table 4 and took p-value from
Bonferroni method. Because Mann-Whitney test was
used to compare between 2 groups and accepted

p-value was founded from
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0.05 = 0.0167

a = o
new

3 groups 3

Table 4 illustrates an analysis of Mann-
Whitney test comparing rofecoxib group to placebo
group regarding patient's satisfaction to the study
medicine, the amount of rescue medicine and the pain
relief level at H2. HG,Hw,Hm,H20 were statistically
significant different (p <0.0167). We concluded that
rofecoxib has higher efficiency for pain relief than

placebo.

Table 2. Table of comparable adverse reaction, the amount of rescue medicine and patient’s satisfaction to

the study medicine among 3 groups.

Result Rofecoxib Ibuprofen Placebo p-value
(n=30) (n=30) (n=30) p<0.05
Adverse reaction
have adverse reaction 1(3.3 %) 3(10 %) 0(0 %) 0.160,
No adverse reaction 29 (96.7 %) 27 (90 %) 30 (100 %)
The amount of rescue medicine 2.87(1.50-4.24) 5.9(4.86-6.94) 6.8(5.43-8.17) <O.001a
Patient’s satisfaction to the study medicine 2.97 (2.65-3.28) 2.83(2.48-3.19) 2.03(1.65-2.42) <0.001a
a = Kruskal Wallis test (p< 0.05)
b = X?(chi-square) test (p< 0.05)
Table 3. Mean pain relief among 3 groups at different time.
Time Rofecoxib Ibuprofen Placebo p-value
Mean (95%Cl) Mean (95%Cl) Mean (95%Cl)
H (during surgery) 2.87(2.41-3.32) 2.93(2.93-3.41) 2.7(2.25-3.15) 610
H, (post-operative 2 hrs) 2.17(1.72-2.62) 2.23(1.79-2.68) 1.43(1.00-1.87) .018
H, (post-operative 6 hrs) 2.90(2.56-3.24) 2.37(1.96-2.78) 1.77(1.32-2.21) .001
H, {(post-operative 10 hrs) 3.07(2.71-3.42) 2.17(1.65-2.69) 1.97(1.55-2.39) .002
H, (post-operative 16 hrs) 3.13(2.80-3.47) 2.13(1.64-2.63) 2.00(1.51-2.49) .001
H, (post-operative 20 hrs) 3.03(2.67-3.39) 1.97(1.45-2.48) 2.17(1.71-2.63) .004

From Kruskal Wallis test at p<0.05
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Figure 1. Histogram showed mean pain relief of three groups at different times.

Table 4 illustrates an analysis of Mann-
Whitney test comparing ibuprofen group to placebo
group regarding patient’s satisfaction to the study
medicine, the pain relief level at H2 were statistically
significant different, but at Hsitwas not clear because
p-value = 0.043 which was < 0.05 but > 0.0167. We

conclude that the pain relief at H6 was not statistically

significant different. The amount of rescue medicine
and the pain relieving level at Hm,Hw,H20 were not
statistically significant different. The effect decreased
when the time was prolonged. So the patient took
more rescue medicine that raised the amount of rescue

medicine (p=0.229).

Table 4. Table of comparing rofecoxib group with placebo group, ibuprofen group with placebo group and

rofecoxib group with ibuprofen group, respectively from Mann-Whitney test and accepted p-value

from Bonferroni method ( p<0.0167).

Result Rofecoxib-Placebo Ibuprofen-Placebo Rofecoxib-Ibuprofen
p-value p-value p-value
Patient's satisfaction <.001 .002 572
to the study medicine

The amount of rescue medicine <.001 229 <.001

H2 (post-operative 2 hrs) .016 .013 .848

H6 (post-operative 6 hrs) <.001 .043 .056

H,; (post-operative 10 hrs) <.001 .490 .011

H16 (post-operative 16 hrs) .001 721 .003

H20 (post-operative 20 hrs) .008 .583 .003
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Table 5. Kaplan-Meier test compared median time of pain perception and 95% CI among
3 groups (p<0.001).
Rofecoxib Ibuprofen Placebo

Median time, (95% CI) 485, (163 - 807)

255, (234 - 276) 180, (162 - 198)

Table 4 also illustrates an analysis of Mann-
Whitney comparing rofecoxib group to ibuprofen
group regarding the amount of rescue medicine and
the level of pain relief at H10.H16,H20 the differences of
which were of statistical significance. But the
differences of patient’s satisfaction and the level of
pain relief at HZ,H6 were not of statistical significance.
We conclude that ibuprofen 400 mg was efficiency in
relieving pain in the first 6 hours. Pain relief decreased
when time of observation was prolonged. On the
contrary, rofecoxib still maintained its efficiency in
relieving pain although the time of observation was
prolonged until Hzo.

Table Sillustrates an analysis of Kaplan-Meier
test which was survival analysis of time regarding
the median time of pain perception: 95%ClI of
rofecoxib, ibuprofen and placebo were 485, (163-807)/
255, (234-276)/ 180, (162-198), respectively; level of
statistical significance of the difference when p <
0.001. The linear graph indicates that rofecoxib 50
mg produced higher efficiency and longer duration of
analgesic effect than ibuprofen 400 mg and placebo.
The duration of pain-free state in rofecoxib group was
constant at 600" min (10 hours) and constant until
1440" min (24 hours) and was constant at the pain-
free rate of 0.4. Whereas pain-free duration of
ibuprofen group and placebo group dropped

in 180™ min - 280" min, 140 ™ min - 210" min,

respectively. Both groups had similarly pain-free
duration curves, but ibuprofen group showed longer
duration of analgesic effect than placebo group.
(Figure 2.)

Discussion

Non-steroidal anti-inflammatory drugs
(NSAIDs) are available worldwide and widely used.
They are first drugs of choice for the treatment of acute
myalgias, orthopedic injuries, post-surgical dental
pain, chronic rheumatoid arthritis and osteoarthritis.
The mechanism that NSAIDs provide analgesia and
suppress inflammation is through the inhibition of
enzyme cyclooxygenase which results in the decrease
of prostaglandin synthesis. The suppression of
prostaglandin synthesis also produces gastric and
renal toxicity, as well as impairment of their normal
functions. Also, NSAIDs are associated with potentially
harmful side effects. Cyclooxygenase exists in two
isoenzymatic forms: cyclooxygenase-1 (COX-1)
and cyclooxygenase-2 (COX-2). COX-1 appears to
be constitutively expressed in many tissues and
produces prostagiandins which regulate normal cellular
functions. However, COX-2 activity is induced by pro-
inflammation cytokines and produces prostaglandins
that mediate the inflammation response and pain
signaling transmission.™ Conventional nonspecific

NSAIDs inhibit both COX-1 and COX-2 , and in so
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Figure 2. Linear graph showed median time of pain perception and pain-free rate among three groups.

doing, not only that they decrease inflammation and
pain but they also cause gastrointestinal damage
and bleeding. “'*'*'® The potential clinical benefit of
COX-2 inhibitor is significant due to the colossal
number of patients treated with NSAIDs, in spite of
the higher risk of gastrointestinal bleeding and death
associated with conventional NSAIDs. ' |n this
study patients received the study medicine which was
either specific COX-2 inhibitor (rofecoxib or Vioxx®
50 mg) or nonspecific COX inhibitor (ibuprofen or
Nurofen® 400 mg ). The results show that both
rofecoxib 50 mg and ibuprofen 400 mg have similar
analgesic efficiency; however, the rofecoxib group
has longer duration of action. ®"*"**® Ehrich E W
et al. indicated that total pain relief (TOPAR) the
6 hours after dosing was similar between 50 mg and
500 mg rofecoxib and 400 mg ibuprofen (P >0.20). ©
Gopikrishna V et al. also indicated that in 4-h and
8-h periods, both rofecoxib 50 mg and ibuprofen

600 mg significantly provided better pain relief than
placebo.™ Fine PG concluded that the advantages
of using specific NSAIDs include convenient once-
daily dosing schedule and improved safety compared
to conventional NSAIDs. Absence of any effect platelet
aggregation and bleeding time further distinguishes
these agents from conventional NSAIDs. ¥ Morrison
BW et al. suggested that rofecoxib, at a dose of
50 mg is effective in the management of postoperative
dental pain.?? Jeske AH suggested that the older
NSAIDs, such as ibuprofen, naproxen, diflunisal and
others, remain first drugs of choice for the treatment
of mild-to-moderate pain in dentistry in patients who
have no contraindication for the drugs. The same
author also proposed several years ago that the major
contraindications to NSAIDs can be remembered by
“SAAB Rule”, an acronym which stands for “Stomach
problem, Aspirin Allergy” and “Bleeding problems”,

in addition to pregnancy, hepatic and renal disease.®
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Dionne R suggested that the analgesic effect of
ibuprofen is well characterized by acute pain,
and short-term treatment is well tolerated. In an
experimental model of pain, ibuprofen promptly
suppresses prostaglandin E2 concentrations and
has a faster onset of action than celecoxib (specific
COX-2 inhibitor)."*® Zuurmond WW suggested that
ibuprofen has been known as one of the safe NSAIDs
in some countries including the Netherlands which it

has been known as an over-the-counter medicine. #¥

Many studies €212

suggested that rofecoxib
50 mg was more effective than placebo in all
measures of analgesic efficacy. Rofecoxib 50 mg
exhibited overall analgesic effects, onset of analgesia
and analgesic effects that were not significantly
different from ibuprofen 400 mg, with a significantly
longer duration of action (p<0.05). Because of its
higher favorable gastrointestinal toxicity profile
compared with nonselective NSAID, rofecoxib is safer
in older patients for whom anti-inflammatory or
analgesic therapy is indicated. Jeske AH suggested
that the disadvantages of COX-2 inhibitors NSAIDs
were more expensive than conventional NSAIDS and
not available over the counter.®?

This study (table 2) showed that one patient
in rofecoxib group got dizziness and three patients
inibuprofen group got nausea, diarrhea, skin rash on
the face and extremities that corresponds to the
adverse reaction from previous studies.%"1#2022%
All of them felt normal by self recovering because
in this study they received single dose studying
medicine so it caused mild adverse reaction. The
patient’s satisfaction to rofecoxib and to ibuprofen
were not statistically significant different may be from

emotional involvement or from similarly analgesic
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efficiency of both studying medicine. We suggested
that conventional NSAIDs were still the first drugs of
choice for mild to moderate dental pain. Selecting
drugs for short-term relief of postoperative dental
pain should be based on careful assessment of ali
relevant pharmacological characteristics given agent,
especially those related to maximum dosage, duration
of action and efficacy.® But on the other hand, specific
COX-2 inhibitor is more efficient, it has faster onset
and longer duration of analgesic efficiency. It was
effective for the treatment of moderate to severe dental
pain. According to the low risk of adverse reaction
and longer duration of analgesic efficiency, the author
suggested that specific COX-2 inhibitors (rofecoxib
50 mg) is good for prophylactic dose, 1 hour before
dental procedure to reduce postoperative dental pain.
It was simple, convenient, low cost and low risk of
adverse reaction when compared with the procedures
which performed under GA or LA with sedation.
Because of different half-life, rofecoxib has longer half-
life than ibuprofen and the single dose ibuprofen is
effective in reducing pain within the first 6 hours. We
should suggest that continuing dose every 6 hours of

ibuprofen cause more continuing effects.

Conclusion

This study is an alternative way to improve
the planning and treatment of dental services. The
objectives of the study are to compare the analgesic
efficiency of rofecoxib 50 mg with that of ibuprofen
400 mg regarding their ability to reduce pain after
dental surgery. We conclude that rofecoxib 50 mg
serves as an effective prophylactic treatment of pain
when taken 1 hour before surgical removal of third

molar impacted tooth and it also has longer duration
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of pain relief than ibuprofen 400 mg, whereas the
difference of the efficiency of pain relief in the first 6
hours of both drugs are not of statistical significance.
Because of adverse reaction, higher cost and no
difference of the efficiency of pain relief in the first 6
hours of both rofecoxib and ibuprofen we also
concluded that ibuprofen taken every 6 hours is
another altemative way for reducing pain but we should
concern of Gl bleeding and platelet aggregation and

bleeding time disorder.
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