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Purpose: Parecoxib is an injectable cyclooxygenase-2 inhibitor with proven postoperative 

analgesic efficacy in a variety of settings, including total knee arthroplasty (TKA). The effect 

of ethnicity on the efficacy of parecoxib for post-TKA pain has not been studied.

Patients and methods: This was a parallel-group, double-blind, randomized, placebo- 

controlled study of ethnically Korean patients aged ≥18 years who had unilateral TKA. Patients 

who reported moderate or severe pain 6 hours after the end of postoperative opioid analgesia were 

randomized to receive a single intravenous dose of parecoxib sodium 40 mg or placebo. Patients 

were evaluated for 24 hours postdose. The primary efficacy endpoints included time-specific 

pain intensity difference (PID), time-specific pain relief (PR), and time to rescue medication. 

The incidence and nature of adverse events (AEs) assessed safety.

Results: Of the 116 patients randomized, 58 received parecoxib and 58 placebo. Mean (SD) 

PID was significantly greater for parecoxib vs placebo 1 hour postdose (0.69 [0.67] vs 0.40 

[0.59], respectively; p<0.05), and for each time point up to 24 hours. Similarly, mean (SD) PR 

was significantly greater for parecoxib vs placebo 1.5 hours postdose (1.63 [0.85] vs 1.07 [0.90], 

respectively; p=0.001), and for each time point up to 24 hours. The median time (hours:minutes) 

to rescue medication was significantly longer for parecoxib vs placebo (21:30 vs 4:08, respec-

tively; p<0.001). Generally, fewer AEs were reported with parecoxib than placebo, and the AE 

profile was consistent with previous studies. These results are comparable to the findings from 

a similarly designed study in a Caucasian patient population.

Conclusion: Parecoxib 40 mg significantly improved postoperative pain vs placebo in Korean 

patients after TKA. The efficacy and safety of parecoxib in Korean patients is similar to that 

seen in Caucasian patients.

Keywords: COX-2 inhibitor, parecoxib, total knee arthroplasty

Introduction
Total knee arthroplasty (TKA) is one of the most common and effective surgical pro-

cedures but can be associated with considerable postoperative pain. According to joint 

registries from nine different countries, Korea had the highest growth rate (407%) in 

primary TKA procedures from 2001 to 2010, with ~75,434 performed in 2010 alone.1

More than half of the patients undergoing TKA report severe postoperative pain.2 

Poor management of acute postoperative pain may be a risk factor for developing 

chronic pain.3 Prolonged exposure to nociceptive and inflammatory signals from the 

periphery may cause long-term changes in the central nervous system resulting in 

chronic pain.4 Thus, the goals of perioperative pain management are to treat acute pain 
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and to prevent chronic pain, which contributes to increas-

ing health care costs, slower recovery times, and patient/

caregiver burden.5,6

Opioids are the most common choice for perioperative 

pain; however, the current clinical recommendation is a 

multimodal analgesic approach intended both to efficiently 

manage pain and to reduce opioid use and opioid-related 

adverse events (AEs).2,5,6 The Korean Knee Society recom-

mends a combination of drugs with varying mechanisms of 

action, such as acetaminophen, opioids, and cyclooxygen-

ase-2 (COX-2) inhibitors.6

Parecoxib is an injectable COX-2 inhibitor with proven 

efficacy for postoperative pain in different surgical settings, 

including for gynecological surgery,7 oral surgery,8 and 

total hip arthroplasty or TKA.9–11 Parecoxib also has opioid-

sparing effects. In previous studies, parecoxib reduced opioid 

analgesic requirements after gynecological surgery12 and pro-

duced stronger and longer-lasting analgesia than morphine 

after unilateral TKA.11 Parecoxib is advantageous over non-

selective nonsteroidal anti-inflammatory drugs (NSAIDs), 

which target both COX-1 and COX-2, in that it selectively 

targets the inducible COX-2 enzyme, which decreases the 

risk of problems associated with COX-1 inhibition, such 

as perioperative bleeding because of platelet aggregation 

inhibition13 and gastric mucosal damage.14

Pain perception is subjective and may be influenced by a 

variety of factors, including ethnicity.15 Healthy volunteers 

who self-identified as Asian/Pacific Islander reported signifi-

cantly greater acute experimental pain intensity compared 

with self-identified Caucasians.16 A similar study compar-

ing self-identified non-Hispanic Caucasians with Asians 

yielded comparable results.17 Non-Caucasian (Asian, black, 

and Latino) patients with terminal and end-stage illnesses 

also reported more pain than Caucasian patients in another 

study.18 Ethnicity may also affect response to pain treatments. 

Following 4-week multidisciplinary treatment for chronic 

pain, only non-Hispanic Caucasian patients reported reduced 

pain severity compared with African-Americans, although 

both groups had improved depressive symptoms and 

pain-related interference.19 Conversely, African-American 

osteoarthritis patients reported greater benefits of over-the-

counter analgesics than Caucasian osteoarthritis patients.20 

The effect of ethnicity on parecoxib efficacy and safety 

has not been extensively studied. This study assessed the 

analgesic efficacy and safety of intravenous (IV) parecoxib 

sodium 40 mg for postoperative pain after TKA in a Korean 

patient population.

Materials and methods
Study design
This study was a multicenter, parallel-group, double-blind, 

single-dose, placebo-controlled, randomized study conducted 

at four study centers in Korea from November 11, 2002 to 

April 8, 2003. The study was designed to replicate a clinical 

trial conducted in primary TKA patients in the USA.11 The 

appropriate Institutional Review Board at each study center 

approved the study (Seoul National University Hospital, 

Seoul; Yonsei University Medical Center, Seoul; St Mary’s 

Hospital, Seoul; and Kyung Hee University Hospital, Seoul), 

and all subjects provided written informed consent before 

entering the study. The study was conducted in compliance 

with the Declaration of Helsinki and all International Confer-

ence on Harmonisation Good Clinical Practice Guidelines. 

This study was conducted before registration was required 

in a public trials registry.

Patients
Patients were male or female (nonpregnant and nonlactat-

ing) ≥18 years of age who were undergoing nonemergency 

unilateral knee replacement surgery. Patients needed to have 

moderate or severe baseline pain within 6 hours after the 

end of patient-controlled analgesia (PCA) with morphine 

or meperidine, and to have discontinued continuous passive 

motion.

Patients were excluded from the study if they had a his-

tory of hypersensitivity to any NSAID, sulfonamide, opiate, 

or any analgesic used in this study. Other exclusion criteria 

included having a history of known alcohol, analgesic, or 

narcotic substance abuse within 90 days before screening, 

and receiving analgesics other than those required for surgery 

during the 6 hours preceding surgery or following adminis-

tration of study medication that could confound assessment 

of analgesic activity. Patients were also excluded if they 

had been diagnosed as having or had treatment initiated for 

esophageal, gastric, pyloric channel, or duodenal ulceration 

within the 30 days before receiving study medication, or if 

they were experiencing significant gastrointestinal complaints 

as determined by the investigator.

Treatment
The day after surgery, patients were randomized by a 

computer-generated randomization schedule in a 1:1 ratio to 

receive a single, IV, double-blind dose of parecoxib sodium 

40 mg or placebo. Patients were stratified based on their 

baseline pain intensity (moderate or severe on a 4-point 
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categorical scale where 0=no pain and 3=severe pain). PCA 

was used if necessary during the immediate postoperative 

period until 12:00 pm the first day following surgery. Study 

drug was administered within 6 hours after PCA ended.

Concomitant treatments including low-dose aspirin 

(<325 mg); chronic, stable doses of sedatives, anxiolytics, and 

antidepressants; ondansetron; and short-acting local lidocaine 

injections were allowed. Antihistamines, epidurals, intrathe-

cal narcotics, antiemetics other than ondansetron, local or 

topical analgesics, and NSAIDs within 24 hours of surgery 

start were not permitted. Rescue medication was provided 

at the discretion of the study investigator.

Primary endpoints
Primary endpoints were time-specific pain intensity differ-

ence (PID), time-specific pain relief (PR), time-specific sum 

of PID and PR (PRID), each at time points up to 24 hours 

postdose, and time to rescue medication. Patients’ self-rated 

pain intensity (on a scale from 0=none to 3=severe) and PR 

(on a scale from 0=none to 4=complete) was assessed at the 

following time points: baseline (time 0 – pain intensity only); 

0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 7, 8, 10, 12, 16, and 24 

hours postdose. For each of these measurements, a larger 

number indicates greater improvement in PR.

Secondary endpoints
Secondary endpoints included peak pain intensity difference 

(PPID) and peak pain relief (PPR), both defined as the highest 

score achieved at any time during the evaluation period. Other 

secondary endpoints were the proportion of patients requir-

ing rescue medication and the Patient’s Global Evaluation of 

Study Medication (on a scale from 1=poor to 4=excellent), 

which was recorded upon treatment completion or at the time 

of rescue medication.

Safety
Safety was evaluated by the incidence and nature of AEs. 

Investigators assessed severity and whether AEs were related 

to study treatment. All AEs were coded and summarized by 

treatment group using the World Health Organization adverse 

reaction terminology.

Statistics
A sample size of 50 patients per treatment group was suf-

ficient to detect a difference with at least 85% power, type 

1 error at 0.05, based on effect sizes of at least 0.63 for PID 

and PR at 1 and 1.5 hours. All statistical comparisons were 

made at the 5% significance level. All randomized patients 

who received at least one dose of study medication were 

included in the safety analyses. The incidence of AEs between 

treatment groups was compared using Fisher’s exact test. All 

efficacy analyses were done in the modified intent-to-treat 

population, defined as all randomized patients who received 

at least one dose of study medication without taking rescue 

medication within 1 hour postdose or missing two consecu-

tive scheduled pain assessments in the first 2 hours.

Time-specific PID was calculated by subtracting the 

current pain intensity score from the baseline pain intensity 

score. PID, PR, PRID, PPID, and PPR were analyzed using 

analysis of covariance with treatment and center as factors, 

and baseline pain intensity as a covariate. For the time-to-

rescue-medication analysis, patients who did not request 

rescue medication were assigned times censored at 24 hours. 

Patients who withdrew without needing rescue medication 

were assigned times censored at the time of study withdrawal. 

The median time to rescue medication, with corresponding 

95% CIs, was determined using the Kaplan–Meier product 

limit estimator with the adjustment given by Miller21 and 

the method of Simon and Lee,22 respectively. The propor-

tion of patients requesting rescue medication was compared 

between treatment groups using a Cochran–Mantel–Haenszel 

(CMH) test (general association), controlling for center, and 

did not include patients who withdrew without receiving 

rescue medication. The Patient’s Global Evaluation of Study 

Medication was analyzed using the CMH method (modified 

ridits), controlling for center.

Missing pain scores were imputed using linear interpola-

tion between observed scores on a patient-by-patient basis. 

A time window of ±5 minutes in the first 0.75 hours and of 

±10 minutes in the remaining observation period after 0.75 

hours was used in the linear interpolation. Patients who 

withdrew prior to the end of the study were inputted using a 

last-observation-carried-forward approach.

Results
Patients
The patient population (placebo, n=58; parecoxib, n=58) was 

ethnically Korean, predominantly female (>98%), and had a 

mean age of ~67 years. Demographic and baseline character-

istics were similar between the placebo and parecoxib groups, 

particularly with respect to baseline pain intensity, duration 

of surgery, and duration of anesthesia (Table 1). There was no 

significant difference between time from end of surgery, end 

of anesthesia, or end of PCA or continuous passive motion to 

study medication (data not shown). Approximately two-thirds 

of patients reported moderate baseline pain, while one-third 
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reported severe pain (Table 1). All patients completed the 

study (Figure 1).

Efficacy
Mean (SD) PID was significantly greater in the parecoxib 

group compared with placebo starting at 1 hour postdose (0.69 

[0.67] vs 0.40 [0.59], respectively; p<0.05) and for each sub-

sequent time point throughout the 24-hour evaluation period 

(0.54 [0.99] vs −0.05 [0.77], respectively, at 24 hours; p<0.001 

for all time points; Figure 2A). Mean (SD) PR was signifi-

cantly greater in the parecoxib group compared with placebo 

beginning at 1.5 hours postdose (1.63 [0.85] vs 1.07 [0.90], 

respectively; p=0.01) and for each subsequent time point 

throughout the 24-hour evaluation period (1.35 [1.31] vs 0.61 

[0.80], respectively, at 24 hours; p≤0.001 for all time points; 

Figure 2B). Mean (SD) PRID was significantly greater in the 

parecoxib group compared with placebo starting at 1 hour 

postdose (2.04 [1.33] vs 1.46 [1.36], respectively; p<0.05) 

and for each subsequent time point throughout the 24-hour 

evaluation period (1.89 [2.05] vs 0.55 [1.46], respectively, at 

24 hours; p<0.001 for all time points;  Figure 2C). Median time 

to rescue medication (hours:minutes) was significantly longer 

with parecoxib (21:30 [95% CI, 13:30 to >24:00] compared 

with placebo (4:08 [95% CI, 3:03–6:50]; p<0.001; Figure 

2D). Additionally, 28 of 54 (52%) patients in the parecoxib 

group took rescue medication compared with 51 of 57 (89%) 

patients in the placebo group (p<0.001).

Mean (SD) PPID was significantly greater in the parecoxib 

group (1.2 [0.7]) compared with placebo (0.8 [0.7]; p<0.001; 

Figure 3A). Mean (SD) PPR was also significantly greater 

in the parecoxib treatment group compared with placebo 

(2.6 [0.8] vs 1.6 [0.9], respectively; p<0.001; Figure 3B). A 

significantly greater proportion of parecoxib-treated patients 

(70%) rated study medication as good or excellent compared 

Table 1 Patient baseline demographic and clinical characteristics

Characteristics Placebo (n=58) Parecoxib (n=58)

Mean (SD) age, years 67.6 (4.96) 66.2 (6.65)
Range 55–77 46–84

Women, n (%) 58 (100.0) 56 (97.0)
Asian, n (%) 58 (100.0) 58 (100.0)
Mean height (SD), cm 152.62 (6.50) 153.09 (5.95)
Mean weight (SD), kg 62.03 (6.87) 62.44 (8.70)
Baseline pain intensity, n (%)

Moderate 38 (66) 39 (67)
Severe 20 (34) 19 (33)

Mean duration of surgery 
(SD), hours

1.8 (0.43) 1.8 (0.51)

Mean duration of anesthesia 
(SD), hours

2.5 (0.47) 2.4 (0.55)

Figure 1 Patient disposition.

Assessed for eligibility
(n=118)

Randomized
(n=116)

Allocation
Placebo
Allocated to intervention (n=58)

Received allocated intervention (n=58)
Did not receive allocated intervention (n=0)

Lost to follow-up (n=0) Follow-up Lost to follow-up (n=0)

Analyzed for efficacy (n=54)

Analyzed for safety (n=58)
Excluded from analysis (n=4)

Excluded from analysis (n=0)

Analysis

Analyzed for efficacy (n=57)

Analyzed for safety (n=58)
Excluded from analysis (n=1)

Excluded from analysis (n=0)

Excluded (n=2)

Parecoxib
Allocated to intervention (n=58)

Received allocated intervention (n=58)
Did not receive allocated intervention (n=0)

Not meeting inclusion criteria (n=2)
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with placebo-treated patients (24%; p<0.001). Thirty percent 

of parecoxib-treated patients rated the study medication as 

poor or fair, compared with 76% of placebo-treated patients.

Safety
Thirty-four patients reported treatment-emergent AEs: 22 

(37.9%) patients in the placebo group and 12 (20.7%) patients 

in the parecoxib group. Common treatment-emergent AEs 

are shown in Table 2. Generally, fewer AEs were reported in 

the parecoxib group compared with placebo. Significantly 

fewer parecoxib-treated patients reported fever compared 

with placebo (p<0.05). AEs were generally mild to moderate 

in severity and none caused discontinuation from the study. 

One incidence of pruritus in the parecoxib-treatment group 

was considered severe by the investigator, but resolved within 

2 hours and was not considered related to study treatment. 

The investigator’s opinion on the suspected cause of this 

severe AE was not captured as part of the trial. There were 

two AEs in the parecoxib group that were deemed treatment-

related by the investigator (pruritus; n=2). No serious AEs or 

deaths were reported.

Discussion
Parecoxib is an efficacious, well-tolerated postoperative pain 

treatment that is approved in over 80 countries, and positive 

clinical studies have been conducted in various countries, 

such as the USA,11,12,23 France,24 Belgium, France, Germany, 

and Sweden.25 The present study showed that a single IV 

dose of 40 mg parecoxib provided significant analgesia for 

Figure 2 Pain intensity difference (A), pain relief (B), time-specific sum of PID and PR (C), and median time to rescue medication (D) for parecoxib vs placebo.
Notes: (A–C) Data shown are means. For these measurements, a larger number indicates greater pain relief improvement. (D) Data shown are median with upper 95% 
CI. *p≤0.05.
Abbreviations: PAR, parecoxib; PBO, placebo; PID, pain intensity difference; PR, pain relief; PRID, sum of PID and PR.
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 moderate-to-severe pain in Korean patients after TKA com-

pared with placebo. The median time to rescue medication 

was also longer in parecoxib-treated patients compared with 

placebo, and patients rated parecoxib more favorably than 

did those treated with placebo. These results are strengthened 

by the fact that nearly one-third of patients reported severe 

pain at baseline. Overall, few treatment-emergent AEs were 

reported, most were of mild or moderate severity, and rates 

were similar between placebo and parecoxib. The AE pro-

file of parecoxib was comparable with previous orthopedic 

studies.9,11,23,25 Statistically fewer patients reported fever 

with parecoxib treatment compared with placebo, which 

replicates findings from previous studies.9,23,25 The reduced 

incidence of fever compared with placebo may be due to the 

anti-inflammatory effects of parecoxib. These data support 

the use of parecoxib for post-orthopedic surgery pain in a 

Korean population, a country in which parecoxib is not com-

mercially available. The efficacy and safety findings of this 

study are consistent with those of other studies that evaluated 

single-dose IV parecoxib in postoperative pain settings.7,8,10,11

The design of the current study replicates a similar study 

conducted in the USA with the same inclusion and exclusion 

criteria, type of surgery, postsurgical pain severity (moderate 

or severe), treatments (parecoxib 40 mg IV and placebo), 

primary efficacy endpoints, safety evaluation parameters, 

and analysis plan.11 Because the majority (86%) of patients 

in the US study were Caucasian, we can directly compare 

the efficacy and safety of parecoxib between different ethnic 

populations. Demographic and clinical characteristics at 

baseline, including pain intensity, were comparable between 

the different ethnic groups, although there were fewer women 

in the US study. Similar to Korean patients, Caucasian 

patients treated with parecoxib had significantly larger PID 

and PR than placebo as early as 0.5 hours  postdose that 

was maintained throughout the 24-hour evaluation period. 

The median time to rescue medication (hours:minutes) was 

significantly longer for parecoxib (5:10) than placebo (1:48). 

A greater proportion of the parecoxib group (79%) rated the 

study medication as good or excellent compared with 38% 

of the placebo group. The US study also found parecoxib 

to be safe and well tolerated, with most AEs of mild-to-

moderate severity. Interestingly, in both studies, pruritus 

was more common in the parecoxib treatment group than the 

placebo group, although in neither study was the difference 

statistically significant. The efficacy and safety of parecoxib 

are, therefore, comparable between Caucasian and Korean 

patients, with no major differences apparent. A separate study 

with a different design25 also demonstrated the efficacy and 

safety of parecoxib 40 mg post-TKA in an almost exclusively 

(98.5%) Caucasian European patient population. Parecoxib 

significantly reduced morphine consumption by ~30% com-

pared with placebo, and provided significantly more PR and 

greater treatment satisfaction than placebo.

While the present study suggests that parecoxib is safe 

and effective for the treatment of pain after knee surgery 

in a Korean patient population, several study limitations 

must be considered. The population of this study was 

nearly all female, which may alter the results because of 

differences in baseline pain perception between men and 

women.26,27 Additionally, the present study may be difficult 

to replicate, as parecoxib is not commercially available in 

Korea. Finally, the 4-point categorical pain scale used in 

this study differs from the more widely utilized 11-point 

visual analog scale.

Conclusion
The results of this study demonstrate that single-dose, 40-mg 

IV parecoxib provides significant analgesia compared with 

placebo and is well tolerated in Korean patients following 

unilateral TKA. These results are comparable to those from 

clinical studies in Caucasian patients, indicating comparable 

efficacy and safety between Korean and Caucasian patients.
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Table 2 Treatment-emergent AEs occurring in ≥5% of either 
treatment group

AE Placebo  
n=58

Parecoxib  
n=58

p-value

n (%) 22 (37.9) 12 (20.7) NS
Pruritus 0 (0.0) 4 (6.9) NS

Related to study 
medicationa

0 (0.0) 2 (3.4) NS

Headache 4 (6.9) 2 (3.4) NS
Hypertension 4 (6.9) 1 (1.7) NS
Nausea 5 (8.6) 1 (1.7) NS
Fever 7 (12.1) 0 (0.0) <0.05

Notes: aAEs were deemed related to study medication in the judgment of the 
investigator.
Abbreviations: AE, adverse event; NS, not significant.
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