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ABSTRACT

Background: Postoperative pain after artificial
joint replacement is intense and remains an
unsolved problem. Some studies have shown
that parecoxib can provide better analgesia in
postoperative multimodal analgesia, however,
doubts arise about whether its multimodal pre-
emptive analgesia can reduce postoperative
pain.
Objectives: The purpose of this systematic
review and meta-analysis was to evaluate the
impact of preoperative injection of parecoxib
on postoperative pain in patients undergoing
artificial joint replacement.

Study Design: Systematic review and meta-
analysis.
Setting: Embase, PubMed, Cochrane Library,
CNKI, VIP, Wangfang databases were searched
to identify relevant randomized controlled tri-
als. The last search was in May 2022.
Methods: Randomized controlled trials of effi-
cacy and adverse reactions of intra-operative and
postoperative injection of parecoxib in artificial
joint replacement were collected. The primary
outcome was postoperative visual analog scale
scores and the secondary outcomes included
cumulative postoperative opioid consumption
and incidence of adverse reactions. Using the
Cochrane systematic review method to screen
the studies, evaluate the quality of the included
studies, and extract feature information, RevMan
5.4 software performs a meta-analysis of the
corresponding research indicators.
Results: In total, nine studies were involved in
the meta-analysis with 667 patients. The trial
and control group were given the same dose of
parecoxib or placebo at the same time point
before and after surgery. The results showed
that compared with the control group, the trial
group is associated with substantially reduced
visual analog scale scores in 24, 48 h at rest
(P\0.05), visual analog scale scores in 24, 48,
72 h at movement (P\ 0.05), dose of opioid
need in trial group is notably lower than that in
control group (P\0.05), but shows no obvious
effect on visual analog scale scores in 72 h at
rest, and adverse events (P[0.05).
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Limitations: The major limitation of this meta-
analysis relates to some low-quality studies.
Conclusions: Our results support parecoxib
multimodal preemptive analgesia in reducing
postoperative acute pain in hip and knee
replacement patients, and reduces cumulative
opioid consumption without increasing the risk
of adverse drug events. Its multimodal pre-
emptive analgesia is safe and effective in hip
and knee replacement.
PROSPERO Registration: CRD42022379672.

Keywords: Analgesia; Artificial hip
replacement; Artificial knee replacement;
Meta-analysis; Multimodal preemptive
analgesia; Parecoxib

Key Summary Points

This meta-analysis evaluated the clinical
efficacy of preemptive use of parecoxib in
alleviating pain after artificial joint
replacement.

We included nine randomized controlled
trials comparing preemptive use of
parecoxib with placebo treatment.

Preemptive analgesia with parecoxib can
relieve pain after artificial joint
replacement, while sparing opioid
analgesic consumption without
increasing the incidence of adverse
events.

We recommend preemptive analgesia
with parecoxib in patients with artificial
joint replacement.

INTRODUCTION

Artificial joint replacement (AJR) is the most
effective method for the treatment of severe
advanced joint disease, improving the mobility
of the affected limb and improving the quality
of life of patients, especially artificial hip
replacement (AHR) and artificial knee

replacement (AKR) [1–3]. However, AHR/AKR
surgery is traumatic and the severe pain gener-
ated after surgery can last for more than 48
hours without relief, making it the type of sur-
gery with the highest degree of postoperative
pain [4]. The use of an effective analgesia
method can reduce the patient’s postoperative
pain so early rehabilitation training and reduce
perioperative complications [5].

With the development of enhanced recovery
after surgery (ERAS), the concept of multimodal
preemptive analgesia was developed [6]. Among
them, multimodal analgesia is the combination
of drugs of different mechanisms of action to
exert synergistic and additive analgesic effects.
Preemptive analgesia refers block the pain sen-
sation center before harmful stimulation occurs
to inhibit the center sensitization and to raise
the threshold of pain sensation. The combina-
tion of the above two methods can prevent
various postoperative bleeding, effectively
relieve pain, reduce the number of anesthetic
drugs, and also reduce the incidence of opioid
postoperative adverse reactions [7]. Currently,
multimodal analgesia advocates the use of
selective cyclooxygenase-2 (COX-2) inhibitors
as the basic drug to retain the strong analgesic
effect of central analgesics while reducing the
adverse reactions caused by the use of central
analgesics [8]. In addition, selective COX-2 has
weak inhibition on COX-1, which can reduce
the occurrence of adverse reactions caused by
the use of non-steroidal anti-inflammatory
drugs (NSAIDs).

The specific methods and drugs for preemp-
tive analgesia have not been standardized [9],
and whether the preemptive use of COX-2
selective inhibitors under multimodal analgesia
is effective has become a widely debated issue in
clinical practice [10].

Parecoxib is a novel injectable COX-2 selec-
tive inhibitor that works by reducing central
sensitivity and peripheral nociceptor inflam-
mation [11], and is widely used clinically for
short-term multimodal analgesia after artificial
joint replacement, but the results of its pre-
emptive analgesia in multimodal analgesia are
controversial. That is, whether parecoxib can be
used as a preemptive analgesic is controversial
in terms of reducing pain, opioid consumption
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compared with the traditional opioid analgesic
drug delivery scheme, and on-demand admin-
istration mode [12], so we conducted a meta-
analysis of the related randomized controlled
trials (RCTs) to make a comprehensive assess-
ment of the safety and effectiveness of multi-
modal preemptive analgesia with parecoxib
intraoperative and postoperative injection for
joint replacement.

METHODS

This systematic review and meta-analysis were
conducted following the PRISMA statement and
the Cochrane Handbook, and has been regis-
tered on PROSPERO (CRD42022379672). It was
approved by the Ethics Committee of Guizhou
Provincial People’s Hospital. This article is based
on previously conducted studies and does not
contain any new studies with human partici-
pants or animals performed by any of the
authors.

Dates Sources and Search Strategy

The computer system searched the PubMed,
Embase, Cochrane Library, CNKI, VIP, Wanfang
databases, and the search time was from the
establishment of the library until May 2022.
Using a combination of subject words and free
words, Parecoxib, (Arthroplasty, Replacement,
Hip), (Arthroplasty, Replacement, knee) was
used as the subject word search, and Analgesia
was used as the subject word for secondary
search, and the search method was adjusted
according to the specific database. See Table S1
in the electronic supplementary material for
details.

Study Selection and Eligibility Criteria

Studies were selected on the basis of the fol-
lowing inclusion criteria: (1) RCTs intra-opera-
tive and postoperative injection of parecoxib
and placebo to relieve pain; (2) having enrolled
patients undergoing AHR or AKR, regardless of
age and sex; (3) reporting data on postoperative
pain visual analogue scale (VAS) scores,

cumulative analgesic consumption, and inci-
dence of adverse events. The exclusion criteria
were as follows: (1) trials with no placebo or
treatment group; (2) abstracts, letters, editorials,
conference articles, or duplicated studies; and
(3) original text cannot be obtained.

Two reviewers independently carried out the
initial search, deleted duplicate records,
screened the titles and abstracts, and deter-
mined the final included publications. Any
disagreement was resolved by discussion among
researchers.

Data Extraction and Risk of Bias
Assessment

Two reviewers extracted the data independently
using a standardized extraction form. When any
disputes between the two reviewers occurred, a
third reviewer helped to reach a consensus. The
researchers who lacked the necessary data in the
included literature first contacted the article
and used Getdata software to extract the data if
the data were not available. The following data
were extracted from the studies using the cri-
teria listed in the Cochrane manual: (1) Basic
research information: first author, publication
year; (2) Study population characteristics: sam-
ple size, sex, age; (3) Analgesic plan: adminis-
tration time, dose, course of treatment; (4)
Outcomes: VAS scores, cumulative opioid con-
sumption, the incidence of adverse reactions.

The methodological quality of each included
RCT study was conducted by two investigators
independently using the criteria outlined in the
Cochrane Handbook for Systematic Reviews of
Interventions, we reviewed each included study
and scored it as ‘‘low’’, ‘‘high’’, and ‘‘unclear’’ risk
based on the following seven domains men-
tioned in the handbook: (1) Random sequence
generation; (2) Allocation sequence conceal-
ment; (3) Blinding of patients and personnel;
(4) Blinding of outcome assessment; (5)
Incomplete outcome data; (6) Selective out-
come reporting; (7) Other biases. If there was a
discrepancy between the evaluations, a third
reviewer was asked to discuss the results.
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Outcome Definition

The primary outcomes of this current meta-
analysis were VAS scores at rest and movement
for the first 3 days after surgery. Secondary
outcomes included cumulative opioid con-
sumption and incidence of adverse effects.

Statistical Analysis

All statistical analysis was conducted using the
Review Manager (RevMan version 5.4, The
Cochrane Collaboration, Oxford, UK). VAS
scores and cumulative opioid consumption as
continuous data, with mean difference (MD)
and its 95% confidence interval (CI) as the
pooled effect amount. The incidence of adverse
reactions was a dichotomous date, with relative
risk (RR) and its 95% CI as the combined effect
size.

I2 was applied to assess statistical hetero-
geneity. If heterogeneity is not statistically sig-
nificant (P C 0.1, I2 B 50%), we use a fixed
effects model. otherwise, a random effects
model was adopted instead and its heterogene-
ity sources are analyzed. The low-quality studies
(Jadad Scale of 1–3 scores) are excluded to
explore their effect on pooled effects. P\0.05
were considered statistically significant.

RESULTS

Search Results

In this study, we identified 909 possible studies
to incorporate initial search strategies. In these
studies, 540 replicated studies were excluded;
207 studies were excluded after being identified
as irrelevant based on title and abstract. After
thorough review of the full text of 162 studies
that may qualify, nine RCTs were selected for
final analysis. A flowchart depicting the study
selection strategy is shown in Fig. 1.

Study Characteristics

The main characteristics of the included studies
are shown in Table 1. A total of 667 patients

from nine RCTs were included. Five RCTs
[13, 16–18, 21] in English and four RCTs
[14, 15, 19, 20] in Chinese were included, which
were published between 2007 and 2019. Pare-
coxib was given preoperatively and postopera-
tively in all study groups, placebo was given to
the control groups at the same time point, and
opioids were given when the pain was severe.

Risk of Bias

Six RCTs [13, 16–19, 21] described the genera-
tion of random sequences, three RCTs
[16, 18, 19] performed allocation concealment,
and five RCTs [13, 17–19, 21] reported the
blinding of participants and personnel. All the
included studies provided complete baseline
information. Each risk of bias item was pre-
sented as the percentage across all included
studies, which indicated the proportion of dif-
ferent levels of risk of bias for each item. The
detailed qualities of the RCTs are shown in
Fig. 2.

Results of Meta-Analysis

Postoperative VAS Scores at Rest
Nine studies [13–21] reported the VAS scores for
24 h postoperatively at rest. A fixed effects
model was adopted because no significant
heterogeneity was found (P = 0.07, I2 = 43%).
The pooled results indicated that there was
significant difference between groups at 24 h
(MD = - 0.34, 95% CI - 0.43 to - 0.25,
P\ 0.00001). Eight studies [13–15, 17–21]
reported the VAS scores for 48 h postoperatively
at rest. A random effects model was adopted
because significant heterogeneity was found
(P = 0.03, I2 = 53%). There was significant dif-
ference in VAS scores at 48 h between groups
(MD = - 0.15, 95% CI - 0.30 to - 0.01,
P = 0.04). Four studies [13, 17–19] reported VAS
scores for 72 h postoperatively at rest, a fixed
effects model was adopted because no signifi-
cant heterogeneity was found at 72 h (P = 0.09,
I2 = 50%). There was no significant difference in
pain scores at 72 h between groups (MD = -

0.00, 95% CI - 0.10 to 0.09, P = 0.95) (Fig. 3).
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Postoperative VAS Scores at Movement
Six studies [13, 15–19] reported the VAS scores
for 24 h postoperatively at movement, a ran-
dom effects model was adopted because signif-
icant heterogeneity was found (P\ 0.05,
I2 = 81%), and the pooled results indicated that
there was significant difference between groups
at 24 h (MD = - 1.06, 95% CI - 1.55 to - 0.58,
P\ 0.0001). Five studies [13, 15, 17–19] repor-
ted the VAS scores for 48 h postoperatively at
movement, a random effects model was adop-
ted because significant heterogeneity was found
(P = 0.01, I2 = 67%), and there was significant
difference in VAS scores at 48 h between groups
(MD = - 0.90, 95% CI - 1.31 to - 0.50,
P\ 0.0001). Four studies [13, 17–19] reported
VAS scores for 72 h postoperatively at move-
ment, a random effects model was adopted
because significant heterogeneity was found at
72 h (P = 0.02, I2 = 67%), and there was signif-
icant difference in pain scores at 72 h between

groups (MD = - 0.58, 95% CI - 1.09 to - 0.06,
P = 0.03) (Fig. 4).

Cumulative opioid consumption
Four studies [13, 16, 18, 19] reported the out-
come of cumulative opioid consumption, all
using morphine. There was no significant
heterogeneity among studies (P = 0.31,
I2 = 17%) and a fixed effect modal was adopted.
The pooled results showed that preoperative
administration of parecoxib significantly
reduced postoperative cumulative opioid con-
sumption (MD = - 16.98, 95% CI - 19.53 to
- 14.43, P\ 0.00001) (Fig. 5).

Incidence of Adverse Reactions
Five studies [13, 16–19] provided the outcome
of adverse effects, including nausea, vomiting,
headache, and pruritus. As the adverse reaction
rate of one of the studies included the patients
who had withdrawn from the study [19], the

Fig. 1 Search flowchart of studies included in the meta-
analysis. *Consider, if feasible to do so, reporting the
number of records identified from each database or register
searched (rather than the total number across all databases/

registers); **if automation tools were used, indicate how
many records were excluded by a human and how many
were excluded by automation tools
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Table 1 Characteristics of the included studies

First
author

Year Surgery
type

Sample
size (A/
B)

Mean age (A/B) Sex
(M/
F)

Intervention (A/B) Outcome
indicators

Jada
scores

Bian [13] 2018 AKR 98 (46/

42)

66.64 ± 7.27/

66.12 ± 8.34

24/

64

A: 40 mg of parecoxib sodium

was injected intravenously

30 min before surgery and 12 h

after surgery

B: Inject the same dose of normal

saline at the same time

�`´ 4

Han [14] 2014 AKR 40 (20/

20)

– 18/

22

A: Parecoxib sodium 40 mg was

given intravenously 30 min

before surgery and every 12 h

within 2 days after surgery

B: Inject the same dose of normal

saline at the same time

� 1

Huang

[15]

2012 AKR 30 (15/

15)

– – A: Parecoxib sodium 40 mg was

given intravenously 15 min

before and 12 h after surgery

B: Inject the same dose of normal

saline at the same time

� 2

Martinez

[16]

2007 AHR 43 (22/

21)

65 ± 9/

63 ± 11

24/

19

A: Parecoxib 40 mg was injected

intravenously at the time of

anesthesia induction and 12 h

after surgery

B: Inject the same dose of normal

saline at the same time

�`´ 5

Peng [17] 2018 AHR 94 (48/

46)

57.22 ± 12.51/

55.19 ± 10.97

38/

56

A: Parecoxib sodium 20 mg

intravenously is given 30 min

before surgery and every 12 h

for 2 days after surgery

B: Inject the same dose of normal

saline at the same time

�´ 4

Xiao [18] 2019 AHR 141

(69/

72)

53.79 ± 12.46/

54.35 ± 11.93

– A: Parecoxib sodium 40 mg

intravenously every 12 h

30 min before and 2 days after

surgery

B: Inject the same dose of normal

saline at the same time

�`´ 5
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study was excluded and the final statistical
analysis was conducted for the four studies
[13, 16–18]. There was no significant hetero-
geneity among studies (P = 0.21, I2 = 34%). Our
study demonstrated that preoperative adminis-
tration of parecoxib did not increase the risk of
adverse reactions (RR = 0.77, 95% CI 0.58 to
1.03, P = 0.07) (Fig. 6).

Sensitivity Analysis
The sensitivity analysis results are shown in
Table 2. To study whether the effect model has a
significant impact on the overall combined
effect value, two effect models were used for
sensitivity analysis of each outcome indicator,
and the results showed good consistency, indi-
cating that the studies included in this study

Table 1 continued

First
author

Year Surgery
type

Sample
size (A/
B)

Mean age (A/B) Sex
(M/
F)

Intervention (A/B) Outcome
indicators

Jada
scores

Xiao [19] 2014 AHR 29 (15/

14)

52 ± 12/

55 ± 14

17/

12

A: Parecoxib sodium 40 mg was

injected intravenously 30 min

before excision, 9 p.m. after

surgery, and every 12 h for

2 days after surgery

B: Inject the same dose of normal

saline at the same time

�`´ 6

Xiao [19] 2014 AKR 38 (19/

19)

67 ± 8/66 ± 8 13/

25

A: Parecoxib sodium 40 mg was

injected intravenously 30 min

before excision, 9 p.m. after

surgery, and every 12 h for

2 days after surgery

B: Inject the same dose of normal

saline at the same time

�`´ 6

Zhao

[20]

2010 AHR

AKR

42 (20/

22)

71.1 ± 4.4/

70.5 ± 4.9

19/

23

A: Parecoxib 40 mg was given

intravenously 15 min before

anesthesia induction and 12 h

postoperatively

B: Inject the same dose of normal

saline at the same time

� 1

Zhu [21] 2016 AKR 122

(60/

62)

75.1 ± 8.2/

74.3 ± 7.6

– A: Intravenous parecoxib sodium

40 mg was given intravenously

before and 12 h after surgery

B: Inject the same dose of normal

saline at the same time

� 4

A parecoxib group, B placebo group, M male, F female, � VAS scores, ` Cumulative opioids consumption, ´ Incidence of
adverse reactions; Jadad scores were based on an improved Jadad Scale (a score of 1–3 is considered a low-quality study, and
a score of 4–7 is considered a high-quality study)
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was relatively stable. In addition, after the
exclusive exclusion of low-quality Jadad
scores (\ 3) studies [14, 15, 20], the results
showed that the response value changed in
postoperative 48 h at rest, and the effective
values of other outcome indicators did not
change, suggesting that low-quality studies may
affect the research results.

DISCUSSION

In this systematic review of the effects of pre-
emptive parecoxib, we found that people with a
joint replacement who received an intraopera-
tive and preoperative preemptive injection of
parecoxib compared to the placebo group
experienced less pain at rest and during exercise
after surgery, reduced opioid consumption, and
no increase in adverse events.

AHR/AKR is the best treatment method in
recent years for joint diseases such as trauma,

osteoarthritis, necrosis of the femoral head, and
tumors [22], which places artificial prosthetic
joints in the body’s diseased joints and recon-
structs the anatomy of the joints to help
patients restore normal physiological functions
and life capabilities [23]. However, AHR and
AKR belong to the highest postoperative pain
level of surgery because the operation itself will
release a large number of inflammatory sub-
stances, resulting in the body’s central and
peripheral nervous system pain sensitivity.
Postoperative acute pain is a common problem
in the perioperative period of joint replacement
surgery. About 60% of patients have severe
postoperative pain, 30% of patients have mod-
erate pain [24–26]. Pain management is the core
of ERSA, which is related to postoperative
rehabilitation effects and complications. Severe
pain can cause patients to resist postoperative
rehabilitation training and thus affect the effi-
cacy of surgery, and unreasonable postoperative
pain control may cause complications such as

Fig. 2 Risk of bias and methodologic quality of the randomized controlled trials. Green and ? , low risk of bias; Red and -,
high risk of bias; Yellow and ?, unclear risk
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atelectasis, pulmonary edema, hypoxemia, and
cardiovascular system disease [27, 28].

Although the commonly used opioid anal-
gesics in the past can effectively relieve post-
operative pain, their side effects such as nausea
and vomiting after large doses cause patients to
delay recovery [29]. The previous on-demand
analgesic mode of administering analgesics only
when the pain is severe causes patients to suffer
physically and mentally, which greatly limits
the physical recovery of patients in the post-
operative rehabilitation stage. The multimodal
analgesia and preemptive analgesia produced
under the ERSA concept provide a new way of
pain management, and multimodal analgesia
based on NSAIDs plays an increasingly impor-
tant role in reducing opioid dosage and its
adverse effects in postoperative analgesia [30].

Although preemptive analgesia is a new con-
cept, a large number of animal studies have
shown that preemptive analgesia has a good
role in preventing and inhibiting peripheral and
central sensitization phenomena [31]. WALL
[32] and WOOLF et al. [33] further research on
the theory of preemptive analgesia confirms
that it can effectively improve postoperative
pain. At present, the multimodal preemptive
analgesia model has become very popular in the
clinic, and the combination of the on-time
administration principle of preemptive analge-
sia and the three-step administration principle
of multimodal analgesia has regularized and
individualized the analgesia regimen, but there
is still controversy over its effectiveness in the
treatment of postoperative acute pain [34].

Fig. 3 Forest plot of meta-analysis of postoperative VAS in resting state after surgery between two group. A Postoperative
24 h; B postoperative 48 h; C postoperative 72 h
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Fig. 4 Forest plot of meta-analysis of postoperative VAS score in moving state between the two groups. A Postoperative
24 h; B postoperative 48 h; C postoperative 72 h

Fig. 5 Forest plot of meta-analysis of the postoperative cumulative opioid consumption between the two groups

Fig. 6 Forest plot of meta-analysis of the incidence of postoperative adverse reactions between the two groups
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Parecoxib was the first intramuscular and
intravenous COX-2 selective inhibitor to be
used primarily for short-term postoperative
acute pain, and injecting parecoxib is more
advantageous when patients are unable to take
the drug orally. Unlike other non-selective COX
inhibitors on the normal function of the gastric
mucosa and platelets, perioperative use of
parecoxib has the advantage of not causing
prolonged bleeding time and adverse events
with gastrointestinal complications [35], and is
safer to use and more extensive [36]. A large
number of studies have shown that parecoxib
for orthopedics, general surgery, obstetrics, and
gynecology, and other clinical departments of
postoperative analgesia has a good analgesic
effect. Its analgesic effect after joint replace-
ment surgery has been confirmed, and the use
of parecoxib may be related to organ protection,
anxiolysis, improvement of immune response,
and tumor prognosis and postoperative chills
and delirium. A meta-analysis by Huang et al.
[37] showed that parecoxib can prevent the
occurrence of early postoperative cognitive
dysfunction in elderly patients in China, which
provides a basis for the use of parecoxib in the
elderly population of China with a high inci-
dence of joint replacement.

Most of the studies on parecoxib preemptive
analgesia were conducted in orthopedics and
the results of analgesic efficacy were different.
Based on the difference in efficacy, this meta-
analysis studies the efficacy of preemptive
analgesia with parecoxib in AHR and AKR, with
the aim of comparing the efficacy and safety of
preemptive use of parecoxib and placebo for
AHR and AKR postoperative pain. Postoperative
pain scores and opioid consumption are
important aspects of analgesic effect evaluation.
Our findings are consistent with the results of

several RCTs [38, 39] showing that the pre-
emptive administration of parecoxib is related
to the reduction of postoperative pain and
opioid consumption. However, Peng et al. [17]
showed that the injection of parecoxib 30 min
before the incision does not provide effective
preemptive analgesia for the management of
postoperative pain after AHR. We suspect that
the difference in efficacy may be related to the
type of pain and the time of treatment, and
other relevant factors in clinical practice may
affect its preemptive analgesic effect [12]. In
terms of safety, we found that intraoperative
and postoperative preemptive administration of
parecoxib did not increase the risk of adverse
reactions. This conclusion was made in the
exclusion of people who were contraindicated
to parecoxib. So whether the pre-administration
of parecoxib was related to the incidence of
adverse reactions needs to be proven by more
studies.

The duration of treatment for parecoxib used
in the studies included in this meta-analysis
varied, and subgroup analyses of studies with
different duration of treatment showed no sig-
nificant effect (see Fig. S1 in the electronic
supplementary material). A study of parecoxib
for acute pain in adults [40] showed effective
analgesia in patients treated with a single dose
of parecoxib 20 mg or 40 mg in 50–60% of
patients treated, with higher doses of parecoxib
requiring less rescue drug in the short term.
Therefore, we speculate that the dose and
duration of parecoxib do not affect the post-
operative efficacy of artificial joint replacement,
but that higher doses and long courses of pare-
coxib may be helpful in reducing opioid use.
According to the instructions of parecoxib, it is
recommended to inject 20 or 40 mg of

Table 2 Sensitivity analysis results of VAS scores in 48-h resting state

Heterogeneity Analysis model MD (95% CI) P

P I2 (%)

Before culling studies 0.03 53 Random-effects model - 0.15 (- 0.30 to - 0.01) 0.04

After the studies are excluded 0.01 65 Random-effects model - 0.15 (- 0.37 to 0.07) 0.17

Pain Ther (2023) 12:1065–1078 1075



parecoxib in a single dose, and the course of
treatment should not exceed 3 days.

To the best of knowledge, this is the first
meta-analysis of the effect of the preemptive use
of parecoxib on joint replacement. In addition,
we reported the different conditions of pain
scores, not limited to the pain scores under a
single state, but also reported the VAS scores
under rest and movement.

Potential Biases in the Review Process

There are some limitations in this meta-analysis
that may cause some clinical heterogeneity: (1)
The treatment course of parecoxib is different;
(2) It is impossible to analyze the effects of drugs
included in the study, including drug dose,
intraoperative anesthesia scheme, etc.; (3) VAS
scores are partly influenced by subjective fac-
tors; (4) Some of the included studies did not
collect original data and used data extraction
software to extract data; (5) The results of sen-
sitivity analysis showed that low-quality studies
caused the change in merger affect value.

CONCLUSIONS

Our results support the preemptive analgesia
with parecoxib during and after artificial joint
replacement, the route of administration of
parecoxib is intravenous injection or muscle
injection. Preemptive administration of pare-
coxib significantly reduces postoperative pain,
opioid consumption, and does not affect the
incidence of adverse reactions. Multimodal
hyperanalgesia with parecoxib as the mainstay
and opioid analgesics as the supplement is in
line with the principle of timely administration
of analgesics, three-step administration, and
short course of treatment in small doses, in line
with the principle of accelerated rehabilitation
under the ERSA concept, and has a definite
effect on short-term pain after joint replace-
ment. Future rigorously conducted and reported
RCTs examining preemptive effect of parecoxib
on post-arthroplasty pain are needed, ensuring
that publication bias is avoided.
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