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Objective: This study aimed to clarify the effect of parecoxib sodium on the
occurrence of postoperative delirium and to investigate its possible mechanism.

Methods: A total of 80 patients who underwent elective hip arthroplasty in our
hospital between December 2020 and December 2021 were selected and
randomly divided into two groups: a parecoxib sodium group (group P, n =
40) and a control group (group C, n = 40). Patients in group P were intravenously
injected with 40 mg of parecoxib sodium 30 min before anesthesia and at the end
of the surgery. Patients in group C were intravenously injected with the same
volume of normal saline at the same time points. The primary endpoint was the
incidence of POD, and the secondary endpoints were the levels of inflammatory
factors (tumor necrosis factor- a [TNF-al, interleukin [IL]-1p, IL-6, and IL-10), nerve
injury-related factors (brain-derived neurotrophic factor [BDNF], S-100p protein,
neuron-specific enolase [NSE], and neurofilament light chain [NfL]), and
antioxidant factors (heme oxygenase-1 [HO-1]), as well as the Visual Analogue
Scale (VAS) and Confusion Assessment Method-Chinese Reversion (CAM-CR)
scores.

Results: The incidence of POD was 10% in group P and 27.5% in group C.
Intergroup comparison revealed that the levels of TNF-a, IL-1B, S-100p, NfL,
and NSE were lower, and BDNF was higher, in group P than in group C at
each postoperative time point. The levels of IL-6 were lower, and the levels of
IL-10 and HO-1 were higher, in group P than in group C at 1 h and 1day
postoperatively (p < 0.05). Three days after surgery, the differences in the
levels of IL-6, IL-10, and HO-1 were not statistically significant between the
two groups (p > 0.05). The VAS and CAM-CR scores were lower at each
postoperative time point in group P than in group C (p < 0.05).

Conclusion: Parecoxib sodium could reduce postoperative pain, decrease the
plasma levels of inflammatory and nerve injury-related factors, upregulate HO-1
levels, and reduce the incidence of POD. The results of this study suggest that
parecoxib sodium may reduce the occurrence of POD through the effects of anti-
inflammation, analgesia, and antioxidants.

KEYWORDS

postoperative delirium, parecoxib sodium, inflammation, HO-1, anesthesiology

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fphar.2023.947982/full
https://www.frontiersin.org/articles/10.3389/fphar.2023.947982/full
https://www.frontiersin.org/articles/10.3389/fphar.2023.947982/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fphar.2023.947982&domain=pdf&date_stamp=2023-03-20
mailto:gaoxinyuegxy156@outlook.com
mailto:gaoxinyuegxy156@outlook.com
mailto:guojianrongdr@outlook.com
mailto:guojianrongdr@outlook.com
https://doi.org/10.3389/fphar.2023.947982
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org/journals/pharmacology#editorial-board
https://www.frontiersin.org/journals/pharmacology#editorial-board
https://doi.org/10.3389/fphar.2023.947982

Wang et al.

1 Introduction

Postoperative delirium (POD) is a common postoperative
complication in elderly patients, especially those of very advanced
age. It not only seriously affects the perioperative recovery of these
patients but may also lead to a poor long-term prognosis (Albanese
et al,, 2022). The incidence of POD varies by population, type of
procedure, timing (emergency or elective surgery), delirium
assessment tool, and even ward location within a hospital, with
significant variation in the incidence of POD across reports. It has,
however, been shown that the incidence of POD in elderly patients
undergoing surgery for hip fractures is approximately 30% (Ahmed
and Kuo, 2022).

The pathogenesis of POD is currently unclear, but with the
deepening of research into pathophysiological mechanisms, it is
believed that the occurrence of POD is the result of multiple
mechanisms complementing and influencing each other. Among
the many hypotheses concerning the occurrence of POD, the most
widely accepted ones are those concerning neuroinflammatory and
oxidative stress response mechanisms (Gamberale et al., 2021).

Currently,
interventions—such as preoperative correction of susceptibility
function
avoidance of possible predisposing factors in patients with high

multi-component non-pharmacological

factors, improvement of physiological reserve, and
risk—are recommended for the prevention and treatment of POD
(Hughes et al,, 2020). Less invasive surgical procedures, strengthened
intraoperative monitoring and management, improved postoperative
analgesia and environment, and the avoidance of too much anesthesia,
large fluctuations in blood pressure (BP) and blood glucose, and too
high or too low body temperature, are also recommended. Although
many studies have sought the possibility of drug prevention for POD,
this is still a controversial subject, and there is a lack of strong evidence
for drug prevention (Swarbrick and Partridge, 2022). It has been shown
that the prophylactic administration of dexmedetomidine may reduce
the risk of POD (Qin et al., 2021), but the exact effect is not clear (Turan
et al., 2020; Patel et al., 2022).

A recent study found that, after hip and knee arthroplasty,
multivariate models showed a relatively lower incidence of POD in
patients who were given non-steroidal anti-inflammatory drugs
(NSAIDs) and cyclooxygenase-2 (COX-2) inhibitors (Memtsoudis
et al, 2019). The COX-2 inhibitor parecoxib sodium produces
antipyretic, analgesic, and anti-inflammatory effects by selectively
inhibiting the activity of COX-2 and thus blocking the conversion of
arachidonic acid into prostaglandins COX-2 (Kadusevicius, 2021).
Studies have shown that parecoxib sodium exerts anti-inflammatory
effects by inhibiting the pro-inflammatory factors interleukin (IL)-
18 and IL-8 and upregulating anti-inflammatory factor IL-10 and
inhibits oxidative stress by suppressing reactive oxygen species and
nitric oxide (Li and Zheng, 2021; Zhang et al., 2021). Given that the
occurrence of POD is related to oxidative stress and inflammatory
response, and parecoxib sodium inhibits oxidative stress and
inflammatory response, it can be speculated that parecoxib
sodium may have a positive effect on reducing the occurrence of
POD. However, whether the effect on POD is direct or indirect
remains unclear. The present study therefore investigated the effect
of parecoxib sodium on POD and the possible mechanisms in order
to provide a clinical reference for the prevention and treatment
of POD.
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2 Materials and methods

2.1 Study subjects

A total of 80 elderly patients who underwent elective hip
arthroplasty in our hospital between December 2020 and
December 2021 were selected according to the inclusion and
exclusion criteria.

Inclusion criteria: Patients aged >65 years, with a body mass
index of 18-28 kg/m* and American Society of Anesthesiologists
(ASA) grade I-III, who were able to complete the relevant scales
independently.

Exclusion criteria: 1) Patients with a previous history of
psychiatric or neurological disorders; 2) patients on long-term
psychotropic medications; 3) patients with severe hepatic
impairment, with serum albumin < 25g/L or a Child-Pugh
score >10; 4) patients with a history of allergy to sulfonamides or
other NSAIDs; 5) patients with a history of gastrointestinal
hemorrhage or perforation with the application of NSAIDs; 6)
patients with a preoperative Mini-Mental State Examination
(MMSE) score < 23.

The present study was approved by the Ethics Committee of
Gongli Hospital Affiliated to the Naval Medical University, and
signed informed consent was obtained from patients or their
families.

2.2 Sample size estimation and grouping

According to the pretest, the incidence of POD in elderly
patients after total hip arthroplasty was approximately 30%, and
with the application of parecoxib sodium, the incidence of POD
decreased to approximately 5%. Therefore, the two-tailed o of 0.05,
the test power 1-B of 0.8, and the dropout rate of 10% were selected.
The final sample size calculated by PASS software version 15.0 was
40 cases in each group, with a total of 80 cases. Patients were divided
into two groups using the random number table method: a
parecoxib sodium group (group P, n = 40) and a control group
(group C, n = 40). Patients in group P were intravenously injected
with 40 mg of parecoxib sodium 30 min before anesthesia induction
and at the end of the surgery. Patients in group C were intravenously
injected with the same volume of normal saline at the same time
points.

2.3 Anesthesia methods

All patients fasted (food and water) and took no preoperative
After
electrocardiogram, arterial partial pressure of oxygen, heart rate,

medication. entering the operation room, an
and BP were routinely monitored. The upper extremity infusion
established, and artery puncture and

catheterization were performed under local anesthesia for arterial

access  was radial
pressure and blood gas monitoring. The right internal jugular vein
was punctured and catheterized for central venous pressure
monitoring and infusion.

Anesthesia induction: A total of 0.05mg/kg of midazolam,
1.0-2.0 mg/kg of propofol, 0.3 pg/kg of sufentanil, and 0.2 mg/kg
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of cisatracurium was used for intravenous induction. Volume-
controlled ventilation was then conducted via tracheal intubation
in order to maintain the end-tidal partial pressure of carbon dioxide
at 30-40 mmHg.

Anesthesia maintenance: A total of 3-6 mg kg "-h™" of propofol,
0.1-0.2 pg kg "“min~" of remifentanil, and 1.0-2.0 pg kg™'-min™" of
cisatracurium was continuously infused for target control infusion
with the bispectral index being maintained at 40-60.

All surgeries were performed by the same team of surgeons.
After the operation, a uniform formula of intravenous self-
conducted. After
indication for extubation, the tracheal tube was removed, and

controlled analgesia was reaching the
the patient was sent back to the ward if they had no special
observation results.

2.4 Scale scores

The MMSE scale was scored at 1 day preoperatively (T0).
The visual analogue scale (VAS) was scored at 1day
preoperatively  (T0), (T3), 1day
postoperatively (T4), and 2 days postoperatively (T5). The
Confusion Assessment Method-Chinese Revision (CAM-CR)
was scored at 1 day preoperatively (T0), 1 day postoperatively

12h  postoperatively

(T4), 3 days postoperatively (T6), and 5 days postoperatively
(T7). These scoring was performed by the same trained
anesthesiologist, and we used a blinded approach, meaning
that the anesthesiologist performing the scale assessment did
not know what medications the patient was on.

2.5 Plasma sample collection and assay

A total of 3 ml of central venous blood was collected from the
internal jugular vein 30 min before anesthesia (T;), 1h
preoperatively (T,), 1day preoperatively (T,), and 3 days
preoperatively (Ts), then centrifuged at 3,000 r/min for
10 min at room temperature. The supernatant was extracted
and stored in a refrigerator at -80 °C for storage and further
detection. The plasma levels of inflammatory factors (tumor
necrosis factor a [TNF-a], IL-1B, IL-6, and IL-10), nerve injury-
related factors (brain-derived neurotrophic factor [BDNF], S-
100p protein, neuron-specific enolase [NSE], and neurofilament
light chain [NfL]), and antioxidant factors (heme oxygenase-1
[HO-1]) were measured by enzyme-linked immunosorbent
assay.

2.6 Statistical analysis

The SPSS 26.0 software was adopted for data processing. The
measurement data were expressed as means * standard
deviation (X + s). Repeated-measures analysis of variance was
used for intra-group comparisons, and an independent sample
t-test was used for inter-group comparisons. The countable
data were expressed as the number of cases (%), and the
x> test was adopted. p < 0.05 was considered statistically

significant.
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3 Results
3.1 General characteristics

The differences between the two groups in gender distribution,
age, body weight, operation duration, infusion volume, blood loss,
urine output, and preoperative MMSE score were not statistically
significant (p > 0.05; see Table 1).

3.2 Inflammatory factors

Compared with those at T, the levels of TNF-a, IL-1p, and
IL-6 in the two groups were significantly increased at T,, T4, and
Ts (p < 0.05), and the level of IL-10 was significantly increased at
T, and T, (p < 0.05), but the changes were not statistically
significant at T (p > 0.05). Compared with those at T,, the
levels of TNF-a and IL-1p in the two groups were significantly
increased at T, and Tg, the level of IL-10 was significantly
decreased (p < 0.05), and the level of IL-6 was significantly
increased at T, in both groups (p < 0.05). At T, the changes
were not statistically significant in group P (p > 0.05), while the
levels decreased significantly in group C (p < 0.05). Compared
with those at Ty, the levels of inflammatory factors in both groups
were decreased at Tg (p < 0.05). Comparing between the two
groups, there was no statistical significance of inflammatory
factors in both groups at T, time point (p > 0.05), TNF-a, IL-
1P and IL-6 were lower in group P than group C and IL-10 was
higher in group C at T, and T, time points (p < 0.05), TNF-a and
IL-1p were lower in group P than group C at T time point (p <
0.05), and IL-6 and IL-10 were not statistically significant (p >
0.05) (p > 0.05; see Figure 1).

3.3 Nerve injury-related factors

Compared with those at Ty, S-100p, NFL, and NSE levels in the
two groups at T, Ty, and T were significantly increased, while the
levels of BDNF were significantly decreased (p < 0.05). Compared
with those at T,, S-100p and NfL levels were significantly increased
at T, and T, BDNF levels were significantly decreased, and NSE was
significantly increased at T, and decreased at Tq (p < 0.05).
Compared with the T4 time point, at the T6 time point, S-100p
and NFL were elevated and NSE was significantly lower in both
groups (p < 0.05), BDNF was not significantly different in the P
group (p > 0.05), and BDNF was significantly lower in the C group
(p < 0.05) The results of the comparison between the two groups
showed that there were no significant differences in nerve injury-
related factors between the two groups at Ty (p > 0.05), while at T,
T4, and T, S-100p, NfL, and NSE levels in group P were lower than
those in group C, and BDNF levels were higher in group P than those
in group C (p < 0.05; see Figure 2).

3.4 Antioxidant factors

Compared with those at T;, HO-1 levels in the two groups
were significantly increased at T, and T4 (p < 0.05), but the
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TABLE 1 Comparison of general conditions (n = 40).

Admission characteristics

10.3389/fphar.2023.947982

Gender, male/female 12/28 15/25 0.503 0.478
Age, year 74.86 + 5.38 7343 + 6.44 0.258 0.797
BMI, kg/m’ 21.65 + 3.76 22.15 + 4.68 0.966 0.337
Operation Time, min 121.75 + 40.46 124.54 + 35.49 0.218 0.828
Fluid Input, ml 1,589.99 + 394.54 1,564.00 + 382.40 0.299 0.766
Blood Loss, ml 300.75 + 56.13 285.00 + 57.96 1.235 0.221
Urine Volume, ml 375.00 £ 131.56 391.24 + 145.82 0.523 0.602
ASA grade, I/II/III 3/32/5 4/34/2 2.281 0.320
MMSE scores 28.04 + 1.45 2793 + 1.44 0.604 0.718
Hypertension 17 15 0.208 0.820
Diabetes 11 13 0.238 0.808
Values are mean + SD, or number.
BMI, body mass index; MMSE, Mini-Mental State Examination.
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FIGURE 1

Changes of TNF-a (A), IL-1f (B), IL-6 (C) and IL-10 (D) at different time points.

differences were not statistically significant at T (p > 0.05).
Compared with those at T,, HO-1 levels in both groups
were decreased at Ty and Tg (p < 0.05). Compared with
those at T,, HO-1 was significantly decreased at T (p <
0.05). Intergroup comparison revealed that there was no
significant difference in the level of HO-1 at T, (p > 0.05),
thelevels of HO-1 at T, and T in group P were higher than those
in group C (p < 0.05), and the differences between the two
groups at T were not statistically significant (p > 0.05; see
Table 2).

Frontiers in Pharmacology

3.5 Scale scores

Compared with those at Ty, the VAS scores at T3, Ty, and Ts
were significantly decreased (p < 0.05). Compared with those at T3,
the VAS scores decreased at T, and Ts (p < 0.05). Compared with
those at T4, the VAS scores decreased significantly at Ts (p < 0.05).
Intergroup comparison revealed that the difference between the two
groups in VAS scores at T; were not statistically significant (p >
0.05), while the VAS scores at T3 T, and Ts were significantly lower
in group P than those in group C (p < 0.05).
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FIGURE 2

Changes of nerve injury related factors S-100p (A), NFL (B), NSE (C), and

BDNF (D) at different time points.

TABLE 2 Changes of HO-1 expression levels at different time points (x + s) , n = 40).

Index Group T, T, T, Te
HO-1 (ng/ml) P 41.96 + 16.06 129.24 + 43.35*" 77.98 + 14.22%° 42.62 + 14.13"
C 46.34 + 12.58 81.81 + 13.61° 71.43 + 1445 41.64 + 12.45"
t -1.358 6.601 2.042 0.331
P 0.178 <0.001 0.044 0.742
P < 0.05, Compared with the T}.
P < 0.05, Compared with the T,.
P < 0.05, Compared with the T,.
p < 0.05, Compared with group C.
A -e- Parecoxib B -~ Parecoxib
8- -= Control 25+ - Control
7_ *
204 T
5' *
- * 14
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FIGURE 3
VAS (A) and CAM-CR (B) score changes at different time points.
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TABLE 3 POD incidence at different time points in the two groups [n (%)].

Group T, Te T, Total incidence
P 4 (10%) 0 (0%) 0 (0%) 4 (10%)*
C 7 (17.5%) | 3 (7.5%) 1 (2.5%) 11 (27.5%)

“p < 0.05, Compared with group C.

Compared with those at T, the CAM-CR scores at T, and T
were significantly increased (p < 0.05). The difference in CAM-CR
scores at T; in group P was not statistically significant (p > 0.05),
while those in group C increased significantly (p < 0.05). Compared
with those at T4, the CAM-CR scores decreased at T¢ and T; (p <
0.05). Compared with those at Tg, the CAM-CR scores decreased
significantly at T, (p < 0.05). Intergroup comparison showed that
there was no significant difference between the two groups in CAM-
CR score at Ty (p > 0.05), and at T4, T, and T, the scores in group P
were lower than those in group C (p < 0.05). The overall incidence of
POD in group P was lower than that in group C (p < 0.05; see
Figure 3 and Table 3).

4 Discussion

POD is a common neurological disorder in elderly patients
during the perioperative period, with a peak occurrence of 24-72 h
after surgery. It is characterized by impaired attention, disturbed
consciousness, altered cognitive function, and marked fluctuations
in the condition (Oh et al., 2017).

There are more factors affecting POD, and the study concluded
that age, ASA classification; comorbidities and MMSE score were
associated with the occurrence of POD (Mevorach et al., 2022), and
in this study, age, ASA classification, MMSE score, length of surgery
and comorbidities were not statistically different, ensuring the same
between the two groups of patients at baseline.

Although the pathogenesis of POD remains unclear, it is
currently thought to be the result of multiple mechanisms
complementing and influencing each other. At present, the most
widely accepted theories are those concerning neuroinflammatory
response, neurotransmitter disorders, and oxidative stress
(Gamberale et al., 2021). During surgical anesthesia, pathological
processes like ischemia/reperfusion, hyperoxia, mitochondrial
dysfunction, and hemolysis lead to oxidative stress in the body,
and neuroinflammation due to oxidative stress and peripheral
inflammation causes the release of large amounts of pro-
inflammatory factors in the brain tissue, inducing the aggregation
of inflammatory factors to produce an inflammatory response,
which in turn leads to the development of neurological damage
and the disruption of the expression levels of nerve injury-related
factors.

The COX-2 inhibitor parecoxib sodium is an adjuvant for
general anesthesia in surgery. It inhibits the aggregation of
leukocytes, reduces the formation of bradykinin, inhibits platelet
agglutination, and induces apoptosis and anti-angiogenesis by
selectively inhibiting the activity of COX-2, thus producing
antipyretic, analgesic, anti-inflammatory, and anti-cancer effects
(Kadusevicius, 2021). Studies have shown that in major surgeries
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such as thoracic surgery and orthopedics, parecoxib sodium can
reduce pain levels and postoperative serum inflammatory factor
levels, reduce the incidence of adverse reactions such as nausea and
vomiting and pulmonary infections, reduce analgesic drug
consumption, reduce hemodynamic instability, and reduce
surgery-related stress reactions (Yang et al, 2020; Li et al,
2022a). Basic research has revealed that parecoxib sodium can
exert neuroprotective effects by inhibiting and improving
mitochondrial dysfunction in the substantia nigra via the COX-2/
PGE2 pathway (Yan et al, 2021). Parecoxib sodium also
downregulates reactive oxygen species and lipid peroxidation
levels, thereby attenuating oxidative stress and regulating redox
imbalance by modulating NF-xB and Nrf-2 (Wu et al., 2021).

Since the occurrence of POD is associated with oxidative stress
and inflammatory response, and parecoxib sodium has the effect of
inhibiting oxidative stress and inflammatory response, it can be
speculated that parecoxib sodium may have a positive effect on
reducing the occurrence of POD.

Usually, inflammation can be observed by detecting changes
in the levels of inflammatory mediators. A meta-analysis found
that inflammatory mediators associated with POD include IL- 6,
IL-8, IL-10, TNF-a, C-reactive protein, insulin-like growth
factor-1, cortisol, and neopterin (Noah et al., 2021). Of these,
increased pro-inflammatory factors, such as TNF-a, IL-1f, and
IL-6, were positively correlated with the development of POD
(Liuetal., 2021). IL-6 has been found to be a significant predictor
of POD in various surgical conditions (elective surgery or
emergency) (Adamis et al., 2021). It has also been shown that
decreasing the expression of IL-6 and upregulating the
expression of IL-10 in the peripheral blood, hippocampus, and
prefrontal cortex reduces microglia activation and reduces
delirium-like behavior in mice (Li et al., 2022b).

HO-1is an important antioxidant mediator in the body and is
involved in protecting several tissues and organs from oxidative
stress and excessive inflammatory responses by releasing a
variety of molecules with antioxidant stress and antioxidant
effects (Yachie, 2021). Levels of HO-1 are positively correlated
with the degree of oxidative stress response. In the present study,
the expression levels of TNF-a, IL-1p, and IL-6 in group P were
lower than those in group C at all postoperative time points, and
the expression levels of IL-10 were higher than those in group C.
The level of HO-1 in group P was significantly higher than in
group C at 1 h postoperatively but returned to the preoperative
level at 3 days after surgery. These results suggest that parecoxib
sodium might inhibit pro-inflammatory factors, upregulate anti-
inflammatory factors, and promote the early expression of HO-1,
thereby reducing the inflammation cascade in peripheral
monocytes and the activation of microglia and astrocytes in
the central nervous system, decreasing the degree of
neuroinflammatory injury and blocking the damage caused by
oxidative stress pathways at an early stage.

S-100B has been found to be significantly elevated in the
serum of patients who have experienced or are experiencing
delirium (Khan et al.,, 2021), suggesting that there might be a
close relationship between delirium and nerve injury and that
factors such as surgery, hemorrhage, anesthetic drugs, and
perioperative hypoperfusion might cause cerebral injury and
contribute to the development of delirium. It has been
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reported that S-100f in the blood is positively correlated with the
occurrence of POD (Wang et al., 2022). Axons release small
amounts of NfL—an important component subunit of neuronal
neurofilament proteins—under normal physiological conditions,
but under pathological conditions, the synthesis and release of
NfL increases significantly. Although NfL can be exchanged
and blood, the
concentration of NfL in the blood is still lower than that in
of NfL in
cerebrospinal fluid and blood are strongly correlated with the

among tissue fluid, cerebrospinal fluid,

the cerebrospinal fluid. The concentrations
degree of neuropathy, so NfL is adopted clinically as a biomarker
for diseases associated with neural injury. A positive correlation
has also been found between the level of NfL in serum and that in
cerebrospinal fluid, and it has been found that patients with high
NfL levels are more likely to develop POD (Mietani et al., 2021).
Elevated NSE levels are also associated with POD, and early
monitoring of serum NSE levels, as well as assessment in
conjunction with clinical manifestations, may improve
diagnostic accuracy for POD (Fong et al., 2020). BDNF mainly
affects neuroplasticity and neurotransmission, and the reduced
level increases the incidence of delirium (Xiang et al.,, 2021). In
the present study, the nerve injury-related factors S-100p and
NSE were lower in group P than in group C at all time points, and
the levels of BDNF were higher in group P than in group C. These
findings indicate that parecoxib sodium might reduce the
production of nerve injury-related factors, increase the level of
protective neural factors, and reduce the degree of neural injury.

Severe pain, both preoperative and postoperative, may
increase stress and the occurrence of POD in patients (Ding
et al., 2021; Liu et al,, 2022). The higher the degree of pain, the
higher the incidence of POD, which might be related to the fact
that pain can significantly affect sleep and disrupt the sleep-wake
cycle in the patient, thus impairing cognitive function (Jaiswal
et al, 2020). In addition, high-dose opioid use has been
associated with an increased incidence of POD (Zhu et al,
2020). In previous studies, parecoxib sodium provided good
analgesia and reduced opioid use, while also reducing opioid-
induced nociceptive hypersensitivity (Kellett et al., 2021; Lyu
et al., 2022). In the present study, the VAS scores at 12 h, 24 h,
and 48 h postoperatively in group P were lower than those in
group C, indicating the significant analgesic effect of parecoxib
sodium postoperatively. This suggests that parecoxib sodium
could be used to reduce the interference of pain with sleep
rhythms, thereby contributing to the decreased incidence
of POD.

The Confusion Assessment Method (CAM) is currently the
most commonly used tool for assessing POD in elderly
postoperative patients, and it is suitable for application by non-
psychiatrists (Ho et al., 2021). However, there were some problems
in its clinical application in China. Therefore, the CAM-CR was
developed according to the clinical situation in China, making the
quantitative assessment of the occurrence and status of delirium
easier (Li et al., 2003). In the present study, the CAM-CR scores and
overall incidence of POD at all postoperative time points were lower
in group P than in group C, suggesting that parecoxib sodium can
reduce the CAM-CR score and the incidence of POD, which might
be related to the effects of analgesia, anti-inflammation, and
antioxidative stress.
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5 Conclusion

The COX-2 inhibitor parecoxib sodium may reduce
postoperative pain, decrease plasma levels of inflammatory
factors and nerve injury-related factors after surgery,
upregulate IL-10, BDNF, and HO-1 levels, and reduce the
overall incidence of postoperative POD in elderly patients.
The results of this study suggest that parecoxib sodium might
improve the occurrence of POD by reducing neuroinflammation
and increasing antioxidant effects. For patients at high risk of
POD, a single dose of parecoxib sodium can be administered
30 min before surgery to reduce the incidence of POD. The
limitations of this study are that this study is a single-center
small sample trial and needs to be further confirmed in a multi-
center large sample trial. In addition, the study was conducted
on a single disease type, and further studies are needed to
determine whether the same effect can be achieved in other
diseases.
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