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Abstract

Objective: To study the safety and efficacy of low-dose etoricoxib and low-dose paracetamol versus ibuprofen and
low-dose paracetamol treatments in patients who experienced acute pain after tooth extraction.

Methods: A total of 80 patients were recruited and randomized to two study groups, i.e., EP and IP. Group EP received
etoricoxib 30 mg once a day and add-on paracetamol 325 mg eight-hourly, and Group IP received ibuprofen 400 mg and
paracetamol 325 mg eight-hourly for three days. The analgesic efficacy was assessed by a visual analog scale, pain relief score,
and global evaluation score. Patients were assessed at 0, 6, 24, 48, and 72 h. Safety was assessed by the patient’s estimation
of the severity of adverse drug reactions using a 3-point scale and the type of adverse drug reactions reported by the patients
after 72 h.

Results: Mean pain intensity reduction, mean pain relief score, and global evaluation score all showed better analgesic
efficacy results in Group EP as compared to Group IP but were not significant (P > 0.05) at 6, 24, 48, and 72 h, respectively.
No patient had reported any serious adverse drug reaction in both the groups. Mild to moderate adverse reactions were
reported in 20% cases in the IP group and 10% cases in the EP group; however, the incidence of GIT intolerance was seen in
17.5% of the cases in the IP group and none in the EP group.

Conclusion: Low-dose etoricoxib with low-dose paracetamol has comparable analgesic efficacy with better safety than
therapeutic dose ibuprofen and low-dose paracetamol.
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Introduction

Physical injury, infection and antibody formation result in
overproduction of prostaglandins thereby initiating the
inflammatory process with pain being one of the most
important features of inflammation.! Tooth extraction, except
for the third molar, is a common minor dental surgical
procedure associated with mild to moderate pain in patients.?
Ibuprofen is a traditional nonsteroidal anti-inflammatory
drug commonly prescribed for the control of pain and
inflammation after tooth extraction. It acts by inhibiting
COX-1 and COX-2 enzymes, thereby decreasing production
of prostaglandins; however, studies reported an increased risk
of gastric mucosal damage and bleeding because of the
inhibition of the COX-1 enzyme.># Later, selective COX-2
inhibitors, such as celecoxib, parecoxib, and etoricoxib, were
introduced and frequently used,’ but because of an increased

risk of cardiovascular thrombotic episodes, drugs, such as
rofecoxib and valdecoxib, are banned.®

Several studies reported that etoricoxib is a better anti-
inflammatory and analgesic drug as compared to ibuprofen,
but it is under vigilance for an increased risk of myocardial
infarction because of COX-2 inhibition.” Two drugs acting by
the same mechanism if given together in small doses have
better efficacy with lesser incidence of adverse effects.?
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Given the above-mentioned facts, there is a need to conduct
studies using a low dose of etoricoxib as an analgesic to
minimize adverse effects, such as thrombosis, headache, and
fatigue.” Paracetamol is an analgesic antipyretic drug with
poor anti-inflammatory activity and is devoid of gastric
mucosal damage like ibuprofen and thrombotic episodes like
rofecoxib.!® There is no convincing scientific evidence to
support the finding that low-dose etoricoxib with low-dose
paracetamol has superior analgesic efficacy than the
frequently used combination of ibuprofen with low-dose
paracetamol. Therefore, the present study is planned to
compare the safety and efficacy of the addition of low-dose
paracetamol to low-dose etoricoxib with the commonly used
drug ibuprofen in patients suffering from acute pain after
tooth extraction.

Materials and Methods

Study Design

This was a prospective, randomized, interventional, double-
blind comparative study conducted in the Department of
Pharmacology and the Department of Dentistry at J.A. Group
of Hospital, Gajra Raja Medical College, Gwalior (M.P.). The
study was conducted from February 2020 to August 2021
after obtaining approval from the Institutional Ethics
Committee (No.431/IEC-GRMC/2019). The study was also
registered prospectively in the Clinical Trials Registry of
India (CTR1/2020/09/027587).

Sample Size Calculation

The sample size was calculated by using the Epi Info software
tool. By considering the power of 80%, a significance level of
0.05, expected population size, and expected tooth extraction
frequency from the previous study, the required sample size
was calculated to be 40 patients in each group.

Interventions

A total of 80 patients who underwent tooth extraction were
enrolled for the study and were randomly divided into two
groups, i.e., EP and IP, consisting of 40 patients each. Group
EP received etoricoxib 30 mg once a day and paracetamol
325 mg eight-hourly, and Group IP received ibuprofen 400
mg and paracetamol 325 mg eight-hourly for three days.
Informed consent was taken from all the study patients.
Randomization was done using a random number table.

All the patients who came for tooth extraction, except the
third molar, in the dental OPD of both genders between 25
and 60 years of age, weighing between 40 and 70 kg, and
having an active mobile number were included in the study.

Pregnant and breastfeeding women; patients intolerant to
paracetamol, etoricoxib, or ibuprofen; patients with diabetes,
coronary artery disease, cerebrovascular disease, hepatic
insufficiency, renal insufficiency, gastric disease; patients on
any ongoing medication except antibiotics; and patients who
had taken analgesic in the previous 48 h were excluded from
the study.

Blinding Procedure

After tooth extraction, each patient was given a sealed coded
envelope containing three pink and six white packets of
tablets, each packet containing two tablets. Eighty such
envelopes containing drugs for each of the patients enrolled
in two study groups were prepared, and then the third person
who had not been part of the study coded them. The code
mark on the envelope assigned to the patient was noted by the
investigator. Patients were instructed to take the first dose
from the pink packet 2 h after surgery and then the second
and third doses from white packets after 8 h and 16 h,
respectively, of the first dose per day for three days. All study
personnel and participating patients were blinded to treatment
assignment for the whole duration of the study. The third
person who was not part of the study broke the codes for the
final calculation (Figure 1).

Questionnaire

All the patients were provided with the questionnaire having
a visual analog scale (VAS) and a 5-point pain relief scale
before the start of the treatment. Patients were asked to mark
on these scales simultaneously at 0, 6, 24, 48, and 72 h after
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Figure . Flow Diagram Showing the Preparation of Envelope
Containing Packets of Study Drugs.
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taking drugs. The questionnaire was collected after three days
and analyzed.

Efficacy Assessments

Pain intensity was evaluated by the patients’ marking on a
horizontal visual analog scale of 10 cm. Patients were asked
to mark “no pain” at 0 and “worst possible pain” at 10.!!

Pain relief was measured by the markings done by the
patients on a 5-point categorical scale (I = “poor,” 2 =
“average,” 3 ="good,” 4="very good,” and 5 = “‘excellent”).!

Overall assessment of medication was judged by the
global evaluation score (GES) measured after 72 h by asking
the patients using a 4-point scale (0 = “poor,” 1 = “fair,”
2 =“good,” and 3 = “excellent”).!?

Safety Assessments

Adverse drug reactions, if any, experienced by the patients
were recorded after 72 h of treatment. Patients were also

asked about the intensity of estimated adverse drug reactions
and were marked on a 3-point scale (1 = “mild,”
2 = “moderate,” and 3 = “severe”).!4

Statistical Analysis

All the data analyses were performed using SPSS version 20
software. Quantitative variables were expressed as the mean and
standard deviation. Intragroup (within-group) statistical analysis
was carried out using a paired t-test. Intergroup (between
groups) statistical analysis was carried out using an unpaired
t-test. P-value < 0.05 was considered statistically significant.

Results

The patient disposal has been depicted in the consolidated
standards for reporting trials (CONSORT) style flow diagram
in Figure 2. The groups were evenly matched at baseline

concerning age and other baseline clinical characteristics.
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Figure 2. CONSORT Flow Diagram.
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Efficacy Assessment

In Group EP, the mean pain intensity showed a percent
reduction of 34%, 58%, 76%, and 92% from baseline at 6, 24,
48, and 72 h, respectively. A significant reduction was seen
within the group as compared to baseline at 6, 24, 48, and 72
h (P < 0.01). In Group IP, the mean pain intensity showed a
percent reduction of 33%, 54%, 70%, and 92% from baseline
at 6,24, 48, and 72 h, respectively. A significant reduction was
seen within the group as compared to baseline at 6, 24, 48, and
72 h (P <0.01), respectively. In comparison between the two
groups, EP was better in pain intensity score than the IP Group,
but the difference was not significant (P > 0.05; Figure 3).

In Group EP the mean pain relief score was increased
from baseline 0 (meaning no relief from pain) to 28%, 60%,
78%, and 92% pain relief at 6, 24, 48, and 72 h, respectively.
A significant increase in pain relief score was seen within the
group as compared to baseline at 6, 24, 48, and 72 h
(P < 0.01). In Group IP, the mean pain relief score was
increased from baseline 0 (meaning no relief from pain) to
28%, 57%, 75%, and 91% pain relief at 6, 24, 48, and 72 h,
respectively. A significant increase in pain relief score was
seen within the group as compared to baseline at 6, 24, 48,
and 72 h (P <0.01). In comparison between the two groups,
EP was better in pain relief score than the IP Group, but the
difference was not significant (P > 0.05; Table 1).

In Group EP, no patient rated their medication as poor,
10% (n = 4) of patients rated their medication as fair, 52.5%
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Figure 3. Effect of Low-Dose Etoricoxib and Low-Dose
Paracetamol Versus Therapeutic Dose Ibuprofen and Low-Dose
Paracetamol on Mean Pain Intensity.

Note: Values are expressed as mean + SD, n = 40 in each group, EP =
etoricoxib 30 mg once a day with paracetamol 325 mg thrice a day treated
group, and IP = ibuprofen 400 mg with paracetamol 325 mg thrice a day.

(n = 21) of patients rated it as good, and 37.5% (n = 15) of
patients rated their medication as excellent. Thus, the majority
of patients rated their medication as good. In Group EP, the
mean global evaluation score was 2.25 + 0.63. In Group IP,
7.5% (n = 3) of patients rated their medication as poor, 7.5%
(n = 3) of patients rated it as fair, 50% (n = 20) of patients
rated their medication as good, and 35% (n = 14) of patients
rated it as excellent. Thus, the majority of patients rated their
medication as good; the mean global evaluation score was
2.18£0.98.

In intergroup comparison, patients’ acceptance of the drug
in Group EP was better than in Group IP but was not
significant (P > 0.05; Table 2).

Safety Assessment

The safety of the medication was assessed by a report of the
intensity of adverse effects experienced by the patients. Mild
to moderate adverse drug reactions were seen in four patients
in Group EP and eight patients in Group IP. As per WHO
UMC Causality assessment criteria, all ADRs were probable.
In Group IP, dizziness was reported by 2.5% of patients,

Table I. Effect of Low-Dose Etoricoxib and Low-Dose
Paracetamol Versus Therapeutic Dose Ibuprofen and Low-Dose
Paracetamol on Mean Pain Relief Score.

Assessment Interval EP IP
AtO0h 0 0

At éh 1.12 £ 033 1.10 £ 0.30
At 24 h 2.38 £ 0.80 2.28 £ 0.80
At 48 h 3.10 £ 0.30 3.00 £ 0.23
At72h 3.65+£0.48 3.63 £0.49
P-value P<o0.0l P<o0.0l

Note: Values are expressed as mean + SD, n = 40 in each group, EP =
etoricoxib 30 mg once a day with add-on paracetamol 325 mg thrice a day,
and IP = ibuprofen 400 mg with add-on paracetamol 325 mg thrice a day.

Table 2. Effect of Low-Dose Etoricoxib and Low-Dose Paracetamol
Versus Therapeutic Dose Ibuprofen and Low-Dose Paracetamol
on Patient’s Overall Assessment of Medication Judged by Global
Evaluation Score (GES) After 72 h of Tooth Extraction.

4-Point Scale EP (No. of Patients) IP (No. of Patients)
0-poor 0 3

| -fair 4 3

2-good 21 20
3-excellent 15 14

Mean * SD 225 +0.63 2.18£0.98

Note: Values are expressed as mean * SD, n = 40 in each group, EP =
etoricoxib 30 mg once a day with add-on paracetamol 325 mg thrice a day,
and IP = ibuprofen 400 mg with add-on paracetamol 325 mg thrice a day.
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Table 3. Adverse Drug Reactions Observed in Patients During
Three-Day Period of Treatment With Low-Dose Etoricoxib and
Low-Dose Paracetamol Versus Therapeutic Dose Ibuprofen and
Low-Dose Paracetamol After Tooth Extraction.

S. No. Adverse Effects EP IP
l. Headache |

Fever

o

Dizziness
Abdominal pain
Nausea

Vomiting

O O O O ©o o

Perspiration

Shivering |

00NV AW
O O O N W N

Fatigue 2

Note: Values are expressed as mean + SD, n = 40 in each group, IP =
ibuprofen 400 mg with add-on paracetamol 325 mg thrice a day, and EP =
etoricoxib 30 mg once a day with add-on paracetamol 325 mg thrice a day.

abdominal pain and vomiting by 5% each, and nausea was
reported by 7.5% of patients. Thus, gastrointestinal adverse
drug reactions were the most common in this group. In Group
EP, headache and shivering were seen in 2.5% of patients
each, whereas fatigue was seen in 5% of patients. Thus, fatigue
was the most common symptom in this group (Table 3).

Discussion

Patients’ experience acute pain in several inflammatory
diseases, such as rheumatoid arthritis, acute gouty arthritis,
ankylosing spondylitis, osteoarthritis, bursitis, tooth infection,
and posttrauma, so management of pain is a primary clinical
necessity.!3

Etoricoxib is currently a widely used analgesic and anti-
inflammatory drug found to be advantageous in
gastroduodenal mucosal protection but is under supervision
for cardiovascular adverse effects. In the present double-
blind study, paracetamol in a low dose was added eight-
hourly (short half-life of 6-8 h) to a single low-dose
etoricoxib (long half-life of 24 h) for the treatment of pain in
patients after tooth extraction.!¢ The two drugs are not used
as a fixed-dose combination, which is irrational because of
their pharmacokinetic differences.!” The results of the study
showed that the addition of paracetamol with low-dose
etoricoxib showed better efficacy in all the three parameters
used to assess analgesic activity, such as reduction in pain
intensity on the visual analog scale, pain relief score, and
overall satisfaction by treatment using the global evaluation
score, than the addition of low-dose paracetamol to ibuprofen
in patients after tooth extraction. The study suggests that

paracetamol could increase analgesic efficacy when added to
low-dose etoricoxib better than ibuprofen in patients
undergoing tooth extraction. An earlier study found that
paracetamol has predominant COX-2 inhibiting activity'®
than COX-1 inhibiting activity and COX-2 enzyme
expression is increased in acute inflammation.!® Furthermore,
COX-1 generated prostaglandins also play some role in
producing inflammation, and the addition of paracetamol
with etoricoxib broadens the efficacy of COX-2 inhibitor
etoricoxib more than that of therapeutic dose ibuprofen.2°

In the present study on comparison of safety, it was observed
that none of the patients reported any severe adverse reactions
in both groups. Mild to moderate adverse drug reactions were
reported in 10% of the etoricoxib-treated group and 20% of the
ibuprofen-treated group, suggesting that etoricoxib is an
overall safer drug than ibuprofen. GIT intolerance was seen in
17% of cases in the ibuprofen-treated group, whereas no
incidence of GIT intolerance was noticed in the etoricoxib-
treated group, which confirms their gastroprotective nature.?!
Further adverse effects reported in the ibuprofen 400 mg and
paracetamol 325 mg received groups were mostly of
gastrointestinal intolerance even in a short treatment period;
this supports the concomitant use of proton pump inhibitors
with these drugs, especially when treatment is to be continued
for a longer period that will increase treatment cost also.?? This
is a small study of a short duration, which is the limitation of
the study. There is a need to conduct several multicenter studies
in different pain-producing conditions to validate the efficacy
and safety of low-dose etoricoxib coadministered with low-
dose paracetamol.

Conclusion

Thus, low-dose etoricoxib with add-on paracetamol is found
not inferior in analgesic efficacy but superior in safety as
compared to conventional drugs. It can be used safely as an
alternative to traditional NSAIDs for the treatment of pain.

Acknowledgment

We are thankful to Dr Sameer Gupta Dean, Gajra Raja Medical
College, Gwalior (M.P.), for his unstinted help in conducting this
study.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research,
authorship, and/or publication of this article.



84

Journal of Pharmacology and Pharmacotherapeutics 13(1)

References

1.

10.

11.

12.

Baral P, Udit S, and Chiu IM. Pain and immunity: Implications
for host defence. Nat Rev Immunol July 2019; 19(7): 433-447.
Rao TD, and Kumar MPS. Analgesic efficacy of paracetamol
vs. ketorolac after dental extractions. Res J Pharm Technol
2018; 11(8): 3375-3379.

Garcia-Rayado G, Navarro M, and Lanas A. NSAID induced
gastrointestinal damage and designing GI-sparing NSAIDs.
Expert Rev Clin Pharmacol 2018; 11(10): 1031-1043.

Varrassi G, Pergolizzi JV, Dowling P, et al. Ibuprofen safety at
the golden anniversary: Are all NSAIDs the same? A narrative
review. Adv Ther 2020; 37(1): 61-82.

Bjarnason I, Scarpignato C, Holmgren E, et al. Mechanisms
of damage to the gastrointestinal tract from nonsteroidal anti-
inflammatory drugs. Gastroenterology 2018; 154(3): 500-514.
Cabassi A, Tedeschi S, Perlini S, et al. Nonsteroidal anti-
inflammatory drug effects on renal and cardiovascular function:
From physiology to clinical practice. Eur J Prev Cardiol May 1,
2020; 27(8): 850-867.

La Torre LF, Franco-Gonzalez DL, Brennan-Bourdon LM, et
al. Analgesic efficacy of etoricoxib following third molar sur-
gery: A meta-analysis. Behav Neurol September 8, 2021; 2021:
9536054.

Tripathi KD. Essentials of Medical Pharmacology. 8th ed.
Brothers Medical Publishers (P) Ltd, 2021, p. 226.

Jenum S, Tonby K, Rueegg CS, et al. A Phase I/II randomized
trial of H56: IC31 vaccination and adjunctive cyclooxygenase-
2-inhibitor treatment in tuberculosis patients. Nat Commun
November 22, 2021; 12(1): 6774.

Bindu S, Mazumder S, and Bandyopadhyay U. Nonsteroidal
anti-inflammatory drugs (NSAIDs) and organ damage: A current
perspective. Biochem Pharmacol July 10, 2020; 180: 114147.
Isola G, Matarese M, Ramaglia L, et al. Efficacy of a drug com-
posed of herbal extracts on postoperative discomfort after surgi-
cal removal of impacted mandibular third molar: A randomized,
triple-blind, controlled clinical trial. Clin Oral Investig 2019;
23(5): 2443-2453.

Daniels SE, Atkinson HC, Stanescu I, et al. Analgesic efficacy
of an acetaminophen/ibuprofen fixed-dose combination in

14.

15.

16.

17.

18.

19.

20.

21.

22.

moderate to severe postoperative dental pain: A randomized,
double-blind, parallel-group, placebo-controlled trial. Clin Ther
2018; 40(10): 1765-1776.e5.

. Vaghela JH, Shah JH, Patel JH, et al. Comparison of safety and

analgesic efficacy of diclofenac sodium with etodolac after sur-
gical extraction of third molars: A randomized, double-blind,
double-dummy, parallel-group study. J Dent. Anesthesiol Pain
Med 2020; 20(1): 19-27.

Gay-Escoda C, Hanna M, Montero A, et al. Tramadol/dexketo-
profen (TRAM/DKP) compared with tramadol/paracetamol in
moderate to severe acute pain: Results of a randomised, double-
blind, placebo and active-controlled, parallel group trial in the
impacted third molar extraction pain model (DAVID study).
BMJ Open 2019; 9(2): €023715.

Spel L and Martinon F. Inflammasomes contributing to inflam-
mation in arthritis. /mmunol Rev 2020; 294(1): 48-62.

Grosser T, Smyth EM, and FitzGerald GA. Pharmacotherapy
of inflammation, fever, pain, and gout. Goodman and Gilman's
the Pharmacological Basis of Therapeutics. 13th ed. McGraw-
Hill Education, 2018, 685-709.

Godman B, McCabe H, Leong DT, et al. Fixed-dose drug com-
binations: Are they pharmacoeconomically sound? Findings
and implications especially for lower-and middle-income coun-
tries. Expert Rev Pharmacoecon Outcomes Res 2020; 20(1):
1-26.

Przybyta GW, Szychowski KA, and Gminski J. Paracetamol: An
old drug with new mechanisms of action. Clin Exp Pharmacol
Physiol 2020; 48(1): 3—19.

Yao C and Narumiya S. Prostaglandin-cytokine crosstalk in
chronic inflammation. Br J Pharmacol 2019; 176(3): 337-354.
Ghazanfari N, Van Waarde A, Dierckx RAJO, et al. Is cyclo-
oxygenase-1 involved in neuroinflammation? J Neurosci Res
2021; 99(11): 2976-2998.

Huang WN, and Tso TK. Etoricoxib improves osteoarthritis
pain relief, joint function, and quality of life in the extreme
elderly. Bosn J Basic Med Sci 2018; 18(1): 87-94.

Drini M. Peptic ulcer disease and nonsteroidal anti-inflamma-
tory drugs. Aust Prescr 2017; 40(3): 91-93.



