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Abstract

Objectives: The aim of this study was to compare the efficacy and cost of celecoxib, a selective cyclooxygenase-2 inhibitor, with that 
of loxoprofen, a non-selective traditional non-steroidal anti-inflammatory drug, when used for pain relief after orthognathic surgery.

Methods: We retrospectively identified patients who took celecoxib (n = 21) or loxoprofen (n = 39) for pain relief after orthognathic 
surgery. When the pain relief provided by celecoxib or loxoprofen was inadequate, as indicated by a visual analog scale score of ≥ 3.0, 
acetaminophen or diclofenac was administered for rescue analgesia.

Results: The mean doses of acetaminophen and diclofenac in the celecoxib group were 1380 mg and 37.5 mg, respectively; the mean 
total cost of analgesia was 1008 Japanese yen and the mean duration of analgesic therapy was 5.9 days. The mean doses of acet-
aminophen and diclofenac in the loxoprofen group were 1580 mg and 47.5 mg, respectively; the mean total cost of analgesia was 432 
Japanese yen and the mean duration of analgesic therapy was 6.3 days. The cost of celecoxib was twice that of loxoprofen.

Conclusion: There were no significant differences between the two groups with regard to doses of rescue analgesics administered 
or duration of analgesic therapy. Celecoxib and loxoprofen were similarly effective for pain relief after orthognathic surgery. From an 
economic point of view, celecoxib was not superior to loxoprofen when used for postoperative pain relief.
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Non-steroidal anti-inflammatory drugs (NSAIDs) are used to treat pain after oral surgery. Traditional non-selective NSAIDs block 
prostaglandin synthesis by inhibiting both cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). However, use of non-selective 
NSAIDs to treat postoperative pain is associated with an increased risk of bleeding at the operative site because of inhibition of platelet 
aggregation [1].

Selective COX-2 inhibitors have recently been introduced as an alternative to non-selective NSAIDs for postoperative pain because 
they have fewer adverse effects related to inhibition of platelet aggregation and are less likely to cause renal toxicity and gastric ulcers 
[2,3]. Although these newer drugs are more expensive than non-selective traditional NSAIDs [4], patients undergoing oral surgery have 
benefited from decreased postoperative pain when treated with COX-2 inhibitors [5,6]. We are not aware of any study that has compared 
the analgesic effectiveness of celecoxib, a selective COX-2 inhibitor, with that of non-selective traditional NSAIDs for pain after orthog-
nathic surgery.

The aim of this study was to compare the efficacy and cost of celecoxib, a selective COX-2 inhibitor, with that of loxoprofen, a non-
selective traditional NSAID, when used for pain relief after orthognathic surgery from the point of view of a rescue analgesia.

The study had a retrospective, single-center, observational cohort design. All patient data were de-identified.

The study protocol was approved by the institutional ethics committee of Showa University School of Dentistry (approval number 
2013-034). The medical records of 71 patients who underwent orthognathic surgery between January 2012 and December 2013 were 
included in the initial review. All the patients were Japanese and of Asian ethnicity. We excluded patients who received both celecoxib 
and loxoprofen and those who received neither of these agents. Sixty patients were deemed eligible for inclusion in the study (Table 1). 
The subjects were divided into two groups, i.e., those who took celecoxib at an initial dose of 400 mg, followed by a 200-mg dose at least 
6 hours later, and then continued to take the drug as needed for postoperative pain as per the manufacturer’s instructions (group C) and 
those who took 60 mg loxoprofen as needed for postoperative pain up to 3 times per day as per the manufacturer’s instructions (group 
L). Both groups took acetaminophen or diclofenac as rescue analgesia if the postoperative pain relief provided by celecoxib or loxoprofen 
was inadequate, as indicated by a visual analog scale score ≥ 3.0. Cost estimates were calculated using the 2012 Japanese medical remu-
neration points system (Table 2). The outcome measure was the demand for supplementary analgesia after surgery.

Each operation was performed by a single oral surgeon with more than 20 years of clinical experience. Lidocaine 2% containing 
1:80,000 epinephrine was injected for local anesthesia under general anesthesia. The same surgical technique was used in all cases.

The non-parametric Friedman test was used to determine the significance of differences between the two groups. P-values < 0.05 
were considered to be statistically significant.
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In group C, the mean doses of acetaminophen and diclofenac (the rescue analgesics) were 1380 mg (Figure 1) and 37.5 mg (Figure 
2), respectively. The mean total analgesic cost in this group was 1008 Japanese yen and the mean duration of analgesic therapy was 5.9 
days. In group L, the mean doses of acetaminophen and diclofenac were 1580 mg (Figure 1) and 47.5 mg (Figure 2), respectively. The 
mean total analgesic cost in this group was 432 Japanese yen and the mean duration of analgesic therapy was 6.3 days.

Results

Group Celecoxib Loxoprofen

Patients (n) 21 39
Sex (male/female) 10/11 13/26
Age (years) 25.7 ± 8.3 28.2 ± 8.2
Weight (kg) 58.0 ± 10.4 57.2 ± 9.6
Orthognathic surgery   
 Upper (n) 2 2
 Lower (n) 5 18
 Upper and lower (n) 14 19

Table 1: Patient characteristics in the two study groups.

Analgesic Cost

Loxonin 60 mg 18.6 
Celecox 200 mg 103.6 
Calonal 200 mg 8.6 
Voltaren suppo 25 mg 54.0 

Table 2: Cost of analgesic (Yen).

Figure 1: Mean doses of acetaminophen as a rescue analgesic in groups C and L.
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Figure 2: Mean doses of diclofenac as a rescue analgesic in groups C and L.

There was no statistically significant difference in the dose of rescue analgesics required or the mean duration of analgesic therapy 
between groups C and L. Celecoxib and loxoprofen had a similar analgesic effect on postoperative pain. There was a statistically signifi-
cant difference in mean total analgesic cost between the two groups

It was discovered that NSAIDs act by inhibiting COX conversion of arachidonic acid to prostaglandin in the early 1960s [7] and the 
COX-2 isoform was identified in the early 1990s [8]. This breakthrough ensured development of selective COX-2 inhibitors that had 
fewer side effects than the early NSAIDs [6]. Celecoxib was the first selective COX-2 inhibitor and was approved for use in the USA in 
1998 [9]. In 2011, celecoxib was approved by the Japanese Ministry of Health, Labor and Welfare for the treatment of acute pain after 
dental procedures or oral surgery. Few studies have compared the efficacy of celecoxib with that of non-selective NSAIDs for pain relief 
after oral procedures [10].

The present study is the first clinical comparison of the effects of a selective COX-2 inhibitor on pain following orthognathic surgery 
with those of a non-selective traditional NSAID. We chose to compare celecoxib with loxoprofen in this study because loxoprofen is 
widely prescribed as a traditional non-selective NSAID in Japan [11]. 

The causes of postoperative pain include tissue damage at the surgical site, edema after surgery, and sensitization of the periph-
eral nerves [12]. Surgical trauma induces synthesis of prostaglandins that sensitize peripheral nociceptors [13,14]. NSAIDs inhibit the 
synthesis of prostaglandins in the periphery and in the spinal cord, thereby decreasing the postoperative hyperalgesic state [15]. For 
acute pain or postoperative pain, it is recommended that an initial 400-mg dose of celecoxib should be administered, followed by an 
additional 200-mg dose at least 6 hours later, and then further doses as needed. It is necessary to administer an initial loading dose of 
celecoxib because of its large volume of distribution [16] and high plasma protein binding affinity [17]. 

Non-selective NSAIDs have side effects in multiple organ systems, including the cardiovascular, gastrointestinal, and renal systems, 
and suppress platelet function because they inhibit both the COX-1 and COX-2 enzymes [18]. In contrast, selective COX-2 inhibitors 
inhibit the COX-1 enzyme to a minimal extent. The COX-1 enzyme is a housekeeping enzyme that helps to maintain normal cellular 
function. Therefore, selective COX-2 inhibitors have little or no antiplatelet activity [19]. In the present study, neither celecoxib nor 
loxoprofen affected the incidence of postoperative bleeding. No postoperative complications involving the gastrointestinal, renal, or 
cardiovascular system were observed in either study group. 

Discussion
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There was no significant difference in the doses of rescue analgesics administered or the duration of analgesic therapy between pa-
tients treated with celecoxib, a selective COX-2 inhibitor, and those treated with loxoprofen, a non-selective NSAIDs, after orthognathic 
surgery. From an economic point of view, a selective COX-2 inhibitor is no more useful than a non-selective NSAID for pain relief after 
this type of surgery.

The authors have no conflicts of interest related to this article.

The cost of celecoxib is over twice that of the traditional non-selective NSAIDs. Drug treatment is becoming more expensive because 
of the increased cost of introduction of new drugs [20]. COX-2-selective NSAIDs seem to be generally unattractive from a cost-effective-
ness point of view. Our present findings are comparable with those observed in other cost-effectiveness analyses [21]. 

Acetaminophen is a good rescue analgesic that is effective for relief of moderate pain and has no anti-inflammatory activity [22]. 
The combination of NSAIDs and acetaminophen has been shown to be more effective than either drug alone in reducing pain following 
oral and otolaryngologic surgery with minimal adverse effects [23,24], which is attributed to their different sites of analgesic action 
[25,26]. The finding that similar total amounts of rescue analgesia were administered in groups C and L suggests that the efficacy of 
celecoxib is almost the same as that of loxoprofen when used for pain relief after orthognathic surgery.

Although there were no reports on adverse effects with acetaminophen [27], there are some potential disadvantages for combina-
tion using of NSAIDs and acetaminophen. One is the increasing the incidence of adverse effects of analgesia and may cause consequent 
adverse side effects [28]. It is important not to exceed the recommended dose of analgesia. COX-2 inhibitors is possibly increased the 
risk of rare but serious adverse events [29]. Using COX-2 inhibitors for postoperative pain after orthognathic surgery, duration of ad-
ministration is short term. This may not be a problem for thromboembolic events

Conclusion
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