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Purpose: The use of parecoxib plus opioids for postoperative analgesia in noncardiac surgical 

patients seems to be cost-saving in Europe due to a reduction in opioid use and opioid-related 

adverse events. Given the lack of information on postoperative analgesic use in Asia, this study 

assessed the economic consequences of the addition of parecoxib to opioids vs opioids alone 

to treat postsurgical pain in China.

Methods: A cost-consequence economic evaluation assessed direct medical costs related to 

opioid-related clinically meaningful events (CMEs) utilizing dosing information and reported 

frequency of events from a Phase III, randomized, double-blind, global clinical trial (PARA-

0505-069) of parecoxib plus opioids vs opioids alone for 3 days following major orthopedic, 

abdominal, gynecologic, or noncardiac thoracic surgery requiring general or regional anesthe-

sia. The cost of CMEs was calculated using information on resource utilization and unit costs 

provided by a panel of clinical experts in China. Sensitivity analyses were performed to test 

the robustness of the results.

Results: Patients treated with parecoxib plus opioids reported fewer CMEs (mean 0.62 vs 1.04 

events per patient [P<0.0001]) compared with opioids alone for the 3-day postoperative period. 

This suggested a potential savings of 356 Chinese yuan (¥) per patient over the 3 days (total 

cost of ¥1,418 for parecoxib plus opioids vs ¥1,774 with opioid use alone).

Conclusion: Fewer CMEs with parecoxib plus opioids suggest a reduction in medical resource 

utilization and reduced costs compared to opioids alone when modeling analgesic use in non-

cardiac surgery patients in China.

Keywords: multimodal analgesia, parecoxib, opioids, treatment costs

Introduction
Patients undergoing surgery experience postoperative pain. The postoperative pain-

related burden of patients includes not only reduced quality of life and interference 

with daily functioning1 but also has economic consequences in terms of longer recovery 

times and extended length of stay and accounts for 30% of readmissions.2 Opioids 

are commonly used for postoperative pain management, but acute opioid treatment is 

itself associated with several adverse events (AEs), which increase the clinical burden 

and require additional resource use like diagnostic procedures or laboratory tests.3–5 

In recent years, reduced opioid use has become an important focal point in the treatment 

of pain following surgery.6–8 Multimodal analgesia or the concomitant use of anal-

gesics belonging to different drug classes is associated with less postoperative pain 

and less opioid consumption than opioids alone. Paracetamol (acetaminophen), non-
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selective nonsteroidal anti-inflammatory drugs (NSAIDs) 

and cyclooxygenase-2 (COX-2) inhibitors are commonly 

used in conjunction with opioids following major noncardiac 

surgery with the aim of reducing opioid consumption and 

their associated adverse effects.9 Selective COX-2 inhibitors 

are especially notable for their opioid-sparing potential.10,11

Parecoxib, a parenteral COX-2 inhibitor, administered 

in combination with morphine was shown to be safe and 

effective in reducing postoperative pain and morphine con-

sumption after major noncardiac surgeries in a Phase III, 

randomized, double-blind, clinical trial.12 The trial found 

that patients treated with parecoxib plus opioids had lower 

summed pain intensity (SPI) scores compared with patients 

receiving opioids alone. Furthermore, parecoxib reduced 

postoperative opioid-related symptoms compared to opioids 

administered alone. In a trial,12 patients rated their distress 

from opioid-related symptoms in terms of frequency (did 

not have symptom, rarely, occasionally, frequently, almost 

constantly), severity (did not have symptom, slight, moderate, 

severe, very severe), and degree of bother on a daily basis, 

using the validated Opioid-Related Symptom Distress Scale 

(OR-SDS).13 Ten opioid-related symptoms were assessed: 

fatigue, drowsiness, inability to concentrate, confusion, dizzi-

ness, constipation, itching, difficulty with urination, nausea, 

and vomiting. Clinically meaningful events (CMEs)14,15 

related to opioid use were defined as OR-SDS symptoms 

judged to be on the upper distress continuum for severity 

(ie, it was “severe” or “very severe,” with the exception of 

confusion which was considered to be a CME with a sever-

ity between “moderate” and “very severe”).16 Additional 

analyses of the trial data showed that patients treated with 

parecoxib and opioids had a significantly lower risk of 

experiencing opioid-related CMEs than patients treated with 

opioids alone.14,15

Resource use and costs associated with postoperative 

pain treatment may be influenced by a number of factors: the 

choice of analgesic medication may impact pain intensity and 

supplemental opioid use, and opioid use in turn may impact 

the frequency of patient-reported opioid-related CMEs. The 

economic impact of adding parecoxib to opioid treatment 

against opioid-only analgesia was evaluated in the UK17 

and Greece18 by using a cost-consequence model, which 

incorporated resource use, costs, and clinical outcomes for 3 

days following noncardiac surgery. The reduction in opioid-

associated CMEs with parecoxib12,14,15 resulted in shorter 

hospital stays and a reduced need for physician and nurse time 

in the models. Subsequently, the excess drug cost of adding 

parecoxib to opioid treatment was offset by the decrease in 

CME-related costs, which suggested cost savings for both the 

UK and Greek health care systems compared with opioid use 

alone. However, country health care systems differ widely 

in several ways, including resource use and cost of medical 

services. For example, in China, the cost of a hospital day 

on a general ward (¥1132.40,19 which equates to £129) is 

much lower than the £355 average cost of a hospital day in 

the UK.20 Therefore the impact of parecoxib treatment and 

the potential cost savings due to opioid sparing may not be as 

pronounced in China as in other countries. Furthermore, there 

is a paucity of information on the cost of medical resources 

in a postoperative setting in China. The aim of this study was 

to conduct a similar evaluation in Europe, estimating and 

comparing the economic impact of the addition of parecoxib 

to opioid treatment vs opioids only for noncardiac surgical 

pain management from a Chinese perspective.

Methods
The costs and consequences of the use of parecoxib with 

opioids as postoperative pain relief were evaluated based on 

a randomized, double-blind, placebo-controlled Phase III 

trial (Trial 069).12 The trial assessed the analgesic efficacy 

and safety of intravenous parecoxib, followed by oral valde-

coxib, vs placebo, in addition to opioid analgesia for treating 

postoperative pain in patients undergoing major orthopedic, 

abdominal, gynecologic, or noncardiac thoracic surgery.12 

Parecoxib sodium is a water-soluble pro-drug of valdecoxib 

which is a poorly water soluble COX-2 inhibitor. Parecoxib 

is administered during a time period where patients would 

have difficulty managing oral medications. Eligible patients 

were men and women, aged 18–80 years, with an American 

Society of Anesthesiologists physical status classification of 

I–III,21 who were expected to require opioids for postopera-

tive pain. The parecoxib group received an initial parenteral 

dose of 40 mg parecoxib on the day of surgery, followed by 

20 mg parecoxib every 12 hours for 3 days, and then 20 mg 

valdecoxib orally every 12 hours until day 10; the control 

group received matching placebo throughout the 10-day 

period. In addition to parecoxib/valdecoxib or placebo, both 

the patient groups had access to the standard regimen of 

intravenous opioids and oral narcotics as patient-controlled 

analgesia throughout the course of the trial. Each patient’s 

supplemental opioid consumption was recorded daily in 

morphine equivalents over the study period.

Treatment efficacy was evaluated through pain intensity 

experienced by patients in the postoperative period.12 Through-

out the study period, patients recorded their current pain level 

using a 4-point scale (0=none, 1=mild, 2=­moderate, 3=severe). 
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SPI scores, ranging from 0 (no pain) to 72 (severe pain through-

out the day), were calculated from the five categorical pain 

intensity assessments recorded each day. The pre-specified 

AEs (cardiovascular events, renal failure or dysfunction, 

upper gastrointestinal events, and surgical wound events) in 

the trial were similar between the treatment arms. The number 

of patients reporting one CME, two or more CMEs, occurring 

simultaneously were determined for each study day.

The model
A decision analytic model, with a time horizon of 3 days 

postsurgery corresponding to the timing of parecoxib use 

in the trial, was used to assess the differences between 

parecoxib plus standard opioid therapy and standard opioid 

therapy alone, in terms of clinical outcomes, resource utili-

zation associated with postoperative opioid-related CMEs, 

and costs. The model included information on the number 

of patients taking pain medications, their respective doses, 

the number of CMEs occurring and daily CME-associated 

resource use. The model also examined whether two or more 

CMEs occurred simultaneously in patients.

The analysis was conducted from a third-party payer 

perspective and reported direct medical costs to the Chinese 

health care system. The mean cost of opioid medications was 

calculated using morphine equivalents. The impact of treating 

CMEs was evaluated on resource use items including days in 

an intensive care unit (ICU) and general ward, and physician 

and nurse time (in hours). The impact of concurrent CMEs 

was assessed through a multiplier comparing resource use 

associated with two or more concurrent CMEs in a single 

patient to resource use occurring in two (or more) separate 

patients. Multipliers differed based on the number of CMEs 

(two CMEs vs three or more CMEs), but were assumed to 

be the same for all the ten opioid-related AEs. For example, 

it was assumed that 3 minutes of additional physician con-

tact would be required due to constipation and 7 minutes of 

additional physician contact due to confusion if they occurred 

in separate patients. If a patient presented with both severe 

confusion and constipation at the same time, a multiplier of 

0.8 would indicate that the additional time a physician needs 

to spend with the patient presenting with both confusion 

and constipation would be 8 minutes (8 minutes = 0.8 * (3 

+ 7) minutes), where for costing purposes the model would 

allocate 0.8 * 3 minutes = 2.4 minutes to co-occurring con-

stipation and 0.8 * 7 minutes = 5.6 minutes to co-occurring 

confusion. SPI scores were taken from Trial 069 for the 3 

days when patients were administered postsurgical analgesia.

A one-way deterministic sensitivity analysis was performed 

by modifying all parameters ±20% to test which influenced 

the results the most. A probabilistic analysis was undertaken 

to assess the complete impact of parameter uncertainty on 

the outcomes, and recommendations for the distribution 

of assumptions were followed to reflect the mathematical 

properties of the specific inputs. Accordingly, SPI scores and 

drug doses were assumed to follow a normal distribution, the 

proportion of patients taking medications and experiencing 

single or concurrent CMEs was assumed to follow beta dis-

tributions, and costs and resource use were assumed to follow 

gamma distributions.22

Model inputs
Daily SPI scores, number of patients experiencing CMEs 

occurring either alone or concurrently, and use of pain 

medication were based on Trial 069.12 Due to the lack of 

published information on the impact of CMEs on resource 

use in China, a questionnaire-based survey of local 

experts was conducted to characterize local treatment 

patterns for CMEs and associated costs of CME treatment. 

The panel comprised four Chinese surgeons from differ-

ent districts in China covering both Eastern and Western 

provinces. The questionnaire provided a description of 

what constitutes a CME and focused on the additional 

resource use associated with the treatment of CMEs, 

and included length of stay in ICUs and general hospital 

wards, number of contacts with medical staff, and number 

and types of tests or procedures and medication(s) needed 

to treat CMEs. Panel members were asked to estimate 

the multiplier for length of hospital stay, physician time, 

and nurse time associated with a patient experiencing 

concurrent CMEs. Interviews were conducted individu-

ally by telephone, and the experts were remunerated for 

their participation in the study. The interviews to collect 

resource use from experts did not require ethics approval 

as they did not contain any comparisons, no patients were 

involved, and the only new data came from clinicians 

talking about treatment practices.

The cost of ICU (¥1,942/day), general hospital stay 

(¥1,132/day), physician (¥3.90/hour), and nurse hours (¥1.50/

hour) were estimated based on data reported in the database 

of China Health Insurance Research Association for the 

year 2016. Due to the lack of publicly available sources for 

the costs for other resource use items in China, unit costs of 

other items listed in the questionnaire were obtained from 

the panelists.
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Results
Safety and efficacy outcomes of the clinical trial have 

been reported previously.12,14,15 Parecoxib reduced SPI 

scores over 3 days by 21.6 (59.2 vs 80.8 for opioids alone, 

P<0.01). This was also associated with a reduction in the 

need for supplemental opioid analgesia and, subsequently, 

a reduction in the frequency of opioid-related CMEs (on 

average 0.62 CMEs with parecoxib plus opioids vs 1.04 

CMEs with opioids alone for a 3-day period). The largest 

absolute reductions were observed for fatigue (from 0.187 

to 0.090 events per patient over 3 days) and drowsiness 

(from 0.171 to 0.93), while the largest relative reductions 

were observed for confusion (63%, from 0.088 to 0.032) 

and concentration problems (56%, from 0.105 to 0.046) 

as shown in Figure 1.

Recently, subpopulation analyses have confirmed that 

these results are consistently observed across subpopulations 

defined according to surgery types too.23–25

Resource use and cost estimates of 
CMEs
Additional costs per CME per patient varied between ¥575 for 

constipation and ¥4722 for confusion (Table 1). More costly 

CMEs were associated with lengthened ICU and general ward 

stays, as well as increased physician and nurse time. Due to 

the high cost of additional time spent in the ICU and general 

ward, the differences between individual physician responses 

can mostly be explained by whether or not additional ICU or 

general ward time for the CME was indicated. Two concurrent 

CMEs resulted in decreased resource use and associated costs 

Figure 1 number of CMEs reported by patients over 3 days.
Abbreviation: CME, clinically meaningful event.
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Table I Resource use and total mean cost per CME

Adverse Event Occurring

Alone With one 
other CME

With two or 
more CMEs

Mean SD Min-Max Mean Mean

Fatigue iCU stay (day) 0.000 0.000 0.000-0.000 0.000 0.000
general ward stay (day) 0.500 1.000 0.000-2.000 0.400 0.375
Physician contact (hrs) 0.146 0.040 0.080-0.170 0.126 0.149
nurse contact (hrs) 1.083 0.690 0.330-2.000 1.017 1.177
Total cost (¥) 622.04 1217.08 6.83-2,447.65 508.67 480.70

Drowsiness iCU stay (day) 0.090 0.142 0.000-0.300 0.080 0.084
general ward stay (day) 1.875 0.629 1.000-3.000 1.790 2.098
Physician contact (hrs) 0.750 0.844 0.000-2.000 0.905 1.160
nurse contact (hrs) 17.833 21.917 0.000-48.000 17.742 20.032
Total cost (¥) 2412.86 848.71 1,218.15-3,040.55 2297.69 2657.49

Inability to 
Concentrate

iCU stay (day) 0.000 0.000 0.000-0.000 0.000 0.000
general ward stay (day) 0.625 0.750 0.000-1.500 0.406 0.356
Physician contact (hrs) 0.188 0.142 0.000-0.3300 0.188 0.229
nurse contact (hrs) 1.333 0.816 0.3300-2.000 1.392 1.677
Total cost (¥) 733.33 879.89 5.51-1,135.98 485.94 430.08

Confusion iCU stay (day) 0.563 0.675 0.000-1.500 0.431 0.506
general ward stay (day) 3.000 1.826 1.000-5.000 2.953 3.410
Physician contact (hrs) 5.896 9.491 0.000-20.000 8.088 10.595
nurse contact (hrs) 29.333 33.503 0.000-72.000 30.442 35.152
Total cost (¥) 4722.18 3250.46 1,200.83-8,963.70 4423.73 5104.12

Nausea iCU stay (day) 0.000 0.001 0.000-0.001 0.000 0.001
general ward stay (day) 1.500 1.000 0.000-2.000 0.990 0.960
Physician contact (hrs) 0.188 0.042 0.000-0.170 0.150 0.174
nurse contact (hrs) 3.375 2.287 1.000-6.000 3.713 4.640
Total cost (¥) 1801.95 1205.52 12.14-2,269.50 1225.29 1193.12

Dizziness iCU stay (day) 0.250 0.500 0.000-1.000 0.375 0.500
general ward stay (day) 1.750 0.500 1.000-2.000 1.583 1.780
Physician contact (hrs) 0.625 0.919 0.000-2.000 0.827 1.080
nurse contact (hrs) 4.083 5.398 0.000-12.000 5.342 6.869
Total cost (¥) 2566.82 1331.66 1,145.23-4,360.25 2622.63 3092.23

Constipation iCU stay (day) 0.000 0.000 0.000-0.001 0.000 0.000
general ward stay (day) 0.500 0.577 0.000-1.000 0.358 0.368
Physician contact (hrs) 0.125 0.048 0.000-0.170 0.112 0.135
nurse contact (hrs) 1.563 1.197 0.000-3.000 1.756 2.166
Total cost (¥) 575.38 658.80 2.86-1,153.99 414.51 426.74

itching iCU stay (day) 0.000 0.000 0.000-0.000 0.000 0.000
general ward stay (day) 0.750 0.957 0.000-2.000 0.558 0.555
Physician contact (hrs) 0.104 0.125 0.000-0.000 0.067 0.069
nurse contact (hrs) 0.750 0.957 0.000-2.000 0.600 0.635
Total cost (¥) 852.40 1087.67 0.00-2,271.71 634.12 631.35

Difficulty with 
Urination

iCU stay (day) 0.000 0.000 0.000-0.001 0.000 0.000
general ward stay (day) 1.375 0.946 0.000-2.000 0.921 0.904
Physician contact (hrs) 0.167 0.068 0.000-0.250 0.135 0.159
nurse contact (hrs) 2.125 1.181 1.000-3.000 2.188 2.698
Total cost (¥) 1571.61 1062.11 30.77-2,276.29 1058.13 1039.39

Vomiting iCU stay (day) 0.075 0.150 0.000-0.300 0.113 0.150
general ward stay (day) 1.875 0.250 1.500-2.000 1.671 1.904
Physician contact (hrs) 0.375 0.422 0.000-1.000 0.447 0.576
nurse contact (hrs) 4.833 5.022 0.000-12.000 5.942 7.619
Total cost (¥) 2588.70 828.02 1,981.15-3,812.50 2432.82 2771.85

Abbreviations: CME, clinically meaningful event; hrs, hours; iCU, intensive care unit; sD, standard deviation; ¥, Chinese yuan.
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beyond what was expected for individual CME events, but 

three or more concurrent CMEs increased costs for drowsi-

ness, confusion, dizziness, and vomiting.

Cost consequences of different analgesic 
strategies
Due to the lower incidence of opioid-related CMEs, modeling 

the use of parecoxib in addition to opioids suggested reduc-

tions in the duration of hospital stays and need for medical 

staff time compared with opioid use alone. The additional 

drug cost of parecoxib use in China was ¥401 per patient on 

average over 3 days and mirrored the actual use in the clinical 

trial. However, the additional cost of parecoxib is predicted 

to be offset by reduced costs associated with the reduced 

use of opioids and reduced cost of opioid-related CMEs. As 

shown in Table 2, the model suggests that the combination 

of parecoxib with opioids results in an overall cost saving of 

¥356 per patient over the 3 days of postoperative analgesia.

The ten most influential variables identified by the one-

way deterministic sensitivity analysis are presented graphi-

cally in Figure 2 depicting the difference between the total 

cost of treatment with parecoxib plus opioids vs opioids 

after changing inputs of the model one by one by ±20% 

of their base case value. The results were most sensitive to 

the proportion of patients taking opioids in the opioid only 

arm, the probability of CMEs co-occurring in the opioid 

only arm, and the cost of parecoxib. However, even after 

reducing opioid use in the opioid only arm by 20% on all 

Table 2 Resource use and costs of analgesia per patient including additional impact of CMEs

Resource use items and component costs Parecoxib and opioid Opioid only Difference

Resource use iCU stay (days) 0.05 0.09 −0.04
general ward stay (days) 0.72 1.25 −0.53
Physician time (hours) 0.46 1.09 −0.63
nurse time (hours) 4.02 8.05 −4.03
supplemental analgesia use (mg)a 40 61 −21

Costs (¥) Parecoxib cost 401.33 n/a 401.33
Opioid cost 54.87 84.03 −29.17
CME cost 962.17 1,689.97 −729.79
Total costs 1,418.37 1,774.00 −355,63

Note: ain morphine equivalent.
Abbreviations: CME, clinically meaningful event; iCU, intensive care unit; ¥, Chinese yuan; n/a, not applicable.

Figure 2 Tornado plot for deterministic sensitivity analysis.
Abbreviation: CME, clinically meaningful event.
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3 days and increasing the probability of CMEs co-occurring 

by 20% at the same time, the parecoxib plus opioid therapy 

arm was still predicted to remain cost-saving compared with 

the opioid-only arm, although the savings were reduced to 

¥21.60 per patient.

Given the large uncertainty surrounding the treatment 

patterns and costs of CMEs, a probabilistic analysis was 

also undertaken taking into account the variability between 

responses of the expert panel regarding additional costs of 

CMEs for individual resource items (variability as shown 

in Table 1) and the variability of pain medication use and 

occurrence of CMEs as reported previously from the piv-

otal trial.12,14,15 The probabilistic estimate of the cost-saving 

provided by parecoxib was ¥374, with a 95% CI of between 

parecoxib costing more than opioids alone by ¥66 and sav-

ings of up to ¥1,030 (Table 2). Modeling parecoxib use with 

opioids suggested savings in total costs over the 3-day period 

in 93.8% of the simulations.

Discussion
In a postoperative setting, modeling the clinical outcomes 

for parecoxib and opioids was more effective in reducing 

pain scores than opioids alone.12 This study suggests that 

the combination of parecoxib and opioids is less costly in a 

Chinese setting by reducing the need for supplemental opioid 

use and subsequently the occurrence of CMEs. Therefore, 

use of parecoxib for postoperative analgesia in China may 

be a clinically relevant and cost-saving analgesic strategy 

for noncardiac surgical patients when considering longer 

term economic consequences as well as immediate drug 

costs. Results from the expert panel interviews suggest that 

the costs of managing opioid-related CMEs are high; even 

a single CME is costly compared to the prices of the drugs 

themselves. Assessing the value of multimodal analgesia, 

postsurgery should be considered not only because of 

improved pain management, but for the potential to decrease 

hospital length of stay and physician and nurse time associ-

ated with opioid-related CMEs.

The modeling results appear robust. Modifying all input 

parameters by ±20% and varying seven of the ten most 

influential variables in a direction not favoring parecoxib did 

not alter the suggestion that the combination of parecoxib 

and opioids compared with opioids alone is cost saving. 

The probabilistic analysis showed a >90% probability of 

parecoxib being cost-saving. The finding that parecoxib plus 

opioid use may be cost-saving compared with opioids alone is 

consistent with the findings in the UK17 and Greece,18 despite 

the differences in the costs of hospital stays and medical staff 

time between the health care systems. Parecoxib’s impact on 

costs is likely due to the reduced need for opioids and, sub-

sequently, the reduced occurrence of CMEs. The added cost 

of treatment of CMEs is lower in China compared to the UK 

and Greece, nonetheless the reduction in CMEs was sufficient 

to compensate for the additional cost of parecoxib in China.

The analysis is based on the outcomes of a single trial. 

This was the pivotal Phase III trial conducted in patients 

undergoing noncardiac surgeries. A recent comprehensive 

review of all parecoxib trials reported consistent outcomes 

across all trials, regardless of the populations or comparators 

included.26 Analyses of subpopulations of the main trial also 

showed very similar outcomes regardless of surgery type.23–25 

The trial that the present analysis was based on included 113 

centers from 14 different countries. Although China was not 

among the trial countries, no differences in terms of treat-

ment efficacy were reported across countries.12 This suggests 

that the results of the main trial may be generalizable across 

all populations. The trial analyzed hospital length of stay 

according to surgery type and geographical location, but not 

according to the occurrence of CMEs (data on file). Although 

the parecoxib group had a slightly shorter length of stay, the 

difference was not statistically significant. Due to the trial 

protocol mandating close follow-up of all participants, one 

would not expect the difference in terms of hospital length 

of stay to be as pronounced in the clinical trial as it may be 

in real life. No information on medical staff time was col-

lected in the trial.

The economic outcomes depend very much on the treat-

ment patterns associated with each CME as well as the unit 

cost of each resource use item. One limitation of this study 

is the lack of published resource use associated with CMEs. 

In the absence of reliable data sources, our study relied on 

a panel of clinical experts from different regions of China. 

Their responses to items in the questionnaire varied with 

respect to treatment practices regarding how CMEs would 

be managed both in terms of diagnostic tests, imaging pro-

cedures used, as well as in terms of the estimated impact on 

hospital length of stay and medical staff time. Similar to the 

economic study conducted in the UK, extended hospital stay 

– including time in general wards and ICUs – accounted for 

the largest proportion of total average costs for all CMEs.17

However, the probabilistic model took into account the 

inter-clinician variability in indicated resource use. The find-

ing that time spent with patients presenting with two CMEs is 

shorter compared with time spent with two separate patients 

differs from the finding in the UK, where co-occurrence of 

CMEs always increased costs,17 but seems logical. There may 
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be efficiencies in examining and talking to a single patient about 

their symptoms vs doing the same for two separate patients. At 

the same time, the fact that a patient reports a higher number 

of co-occurring CMEs may warrant a more detailed examina-

tion of the symptoms, thereby explaining the higher resource 

use associated with some of the CMEs co-occurring with two 

or more other CMEs. Future research is warranted to confirm 

the actual units of resource use in noncardiac surgical patients 

with opioid-related CMEs and the impact of co-occurrence.

Another limitation is that the study assessed only opioid-

related CMEs. As reported in the clinical trial,12 additional 

AEs were observed beyond those related to opioids; however, 

the differences were minimal between treatment arms and 

therefore not included in the model based on the assumption 

that inclusion in the model would not have influenced the 

incremental costs between treatments. A final limitation is 

that Asia was not represented among the 14 countries in the 

pivotal trial, potentially biasing clinical outcomes.

Conclusion
Modeling the use of opioid-sparing therapies like parecoxib 

for postoperative analgesia suggests reduced health resource 

utilization and costs compared with opioids inform a Chinese 

perspective.
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