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Abstract

Purpose: To investigate the ameliorative effects of parecoxib combined with ultrasound-guided
paravertebral block (UGPB) on stress and inflammatory responses after thoracoscopic surgery.
Methods: Forty thoracoscopic surgery patients were randomized into placebo (control) and parecoxib
groups. Parecoxib was administered pre-operation, 24 h and 48 h after operation. Arterial blood was
collected, and endotoxin (ET), thromboxane A2 (TXA2), interleukin 6 (IL-6) and tumor necrosis factor
alpha (TNF-a) levels were measured. Opioid dosage, infusion volume, blood loss, operation time, visual
analogue scale (VAS) score at 24 h and 48 h, and hospitalization period were recorded.

Results: No significant differences were observed in age, sex, height, body weight, opioid dosage,
surgery time, blood loss, or infusion volume between groups. VAS scores in the parecoxib group were
significantly lower than the control group after 24 and 48 h. The hospitalization period of the parecoxib
group was significantly shorter than the control group. Plasma levels of ET, TXA2, IL-6 and TNF-a in the
parecoxib group were lower than the control group after 24 h; however, there was no significant
difference after 48 h.

Conclusion: Parecoxib, combined with UGPB, effectively relieves thoracoscopic pain, stress, and
inflammatory responses of patients after thoracoscopic surgery. This treatment would improve the post-
operative quality of life of lung cancer patients.
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INTRODUCTION

Lung cancer is one of common malignant
cancers in people over the age of 40, and it
remains the leading cause of cancer related
death worldwide [1]. Although the current

diagnosis of lung cancers is greatly improved,
the 5-year survival rate of lung cancer is still only
70 % [2]. Surgical resection is the most effective
available therapy for lung cancer. However, after
surgical resection, thoracic post-operative pain,
stress response and inflammatory response
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seriously affect the sputum excretion and deep
breathing of patients [3].

The pathological mechanisms of postoperative
pain are complex, and inflammatory pain is one
important aspect of postoperative pain [4]. Many
peri-operative pro-inflammatory cytokines can
lead to excessive stress response and disrupt
the balance of cytokines [5]. Subsequently, the
inflammatory response cascades is activated,
leading to systemic inflammatory response
syndrome (SIRS). Severe SIRS is commonly
accompanied by multiple organ dysfunction
syndrome, ultimately resulting in multiple organ
failure [6,7].

Parecoxib, a non-steroidal anti-inflammatory drug
(NSAID), is a second generation of
cyclooxygenase-2 (COX-2) inhibitor. It mediates
antipyretic, anti-inflammatory and analgesic
effects by selectively inhibiting COX-2 activity
and the production of prostaglandins and
thromboxane A2 (TXA2) [8]. In this study,
patients undergoing thoracoscopic surgery were
enrolled to evaluate the ameliorative effects of
parecoxib, in combination with ultrasound-guided
paravertebral block (UGPB) against pain, stress
response, and inflammation after thoracoscopic
surgery. These studies may provide a basis for
the use of parecoxib in post-operative analgesia.

EXPERIMENTAL
Subjects

In the present study, thoracoscopic surgery
patients were selected from March 2016 to
March 2017 in the Department of Anesthesiology
of Yantaishan Hospital (Yantai, China). All
patients underwent general anesthesia combined
with UGPB. The experimental protocols were
carried out in accordance with the declaration of
Helsinki [9], and approved by the Ethics
Committee of Shandong Provincial Hospital
Affiliated to Shandong University (Ji'nan, China)
(no. 2015-hu35-1).

Experimental protocol

All  patients underwent the perioperative
management model according to the concept of
enhanced recovery after surgery (ERAS): no
drinking 2 h before surgery, no urine catheter, no
pre-operative drug administration, and standard
preoperative  preparation and anesthesia
process.

UGPB was performed before general anesthesia
by administering 20 mL ropivacaine (0.5%)
between the T4 and T8 vertebrae. The

anesthesia plane was determined 10 min after
blocking. All enrolled patients were randomly
divided into two groups: placebo (control group, n
= 20) and parecoxib (experimental, n = 20).
Before operation, patients were intravenously
administered parecoxib (40 mg) or placebo
(normal saline), which was administered once
again 24 h after surgery.

Determination of ET, TXA2, IL-6 and TNF-a in
arterial blood

Arterial blood samples were collected before
operation (T0), 24h after operation (T1) and 48 h
after operation (T2). The blood was centrifuged
at 3500 rpm for 15 min at 4 °C. The plasma was
then collected and stored at -80°C. The levels of
endotoxin (ET), thromboxane A2 (TXA2),
interleukin 6 (IL-6), and tumor necrosis factor
alpha (TNF-a) in arterial blood were measured
using commercial ELISA kits following the
manufacturer’s instructions. The opioid (fentanyl)
dosage, infusion volume, blood loss, operation
time, visual analog scale (VAS) score at 24 and
48 h, and length of post-operative hospital stay
were also recorded.

Statistical analysis

All data were expressed as mean zstandard
deviation (SD), and analyzed by SPSS software
(SPSS for Windows 19.0, SPSS Inc., USA). One-
way analysis of variance (ANOVA, Dunnett’s
multiple comparisons test) was used for
analyzing differences between groups, and p <
0.05 was considered significant.

RESULTS
Demographic profile of patients

A total of 40 patients were enrolled in the study.
There were no significant differences in age, sex,
height, body weight, fentanyl dosage, surgery
time, blood loss and infusion volume between the
parecoxib and control groups (Table 1).

Post-operative VAS score and hospital stay

As shown in Figure 1, the VAS scores of patients
in the parecoxib group were significantly lower
than the control group at 24 and 48 h after
surgery (p < 0.05). In addition, the hospitalization
period of the parecoxib treatment group was
significantly shorter than the control group (p <
0.05) (Table 1).
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Table 1: Demographic characteristics of thoracoscopic
surgery patients

. Parecoxib Control p-
Variable group group value
59.40 £ 54.80 £
Age (years) 10.77 13.02 0.23
. 166.70 £ 168.55 +
Height (cm) 8.7 9.04 0.53
. 72.40 + 68.38 +
Weight (kg) 8.36 15.51 0.36
Sex
(maleffemale) 8/12 9/11 0.75
ASA grade
| 7 10
Il 13 10 0.34
Fentanyl (mg) 0.31£0.06 0(')20871 0.33
Surgery time 61.05 + 60.20 + 0.80
(min) 9.50 9.12 )
80.75 83.75 +
Blood loss (ml) 18.59 21.33 0.63
Fluid infusion 772.00 £ 782.50 £ 0.86
volume (ml) 210.55 164.06 '
Length of hospital 430+ "
stay (day) 3.70 + 0.47 0.73 0.007

*P < 0.05 compared with control
American Society of Anesthesiologists

group; ASA,
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Figure 1: VAS scores of the patients. P, parecoxib
group; C, control group; T1, 24 h after surgery; T2, 48
h after surgery. *p < 0.05, compared with control group

Plasma levels of ET, TXA2, IL-6 and TNF-a

There were no significant differences in plasma
levels of ET (Figure 2), TXA2 (Figure 3), IL-6
(Figure 4) and TNF-a (Figure 5) between the
parecoxib group and the control group before
surgery (p > 0.05). Interestingly, plasma levels of
ET, TXA2, IL-6, and TNF-a in the parecoxib
group reduced compared to the control group 24
h after surgery (p < 0.05). However, no
significant difference was observed between the
two groups 48 h after surgery (p > 0.05).
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Figure 2: Endotoxin plasma levels of the patients. ET,
endotoxin; P: parecoxib group; C: control group; TO,
before surgery; T1, 24 h after surgery; T2, 48 h after
surgery. *p < 0.05, compared with control group.
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Figure 3: Thromboxane A2 plasma levels of the
patients. TXA2, thromboxane A2; P, parecoxib group;
C, control group; TO, before surgery; T1, 24 h after
surgery; T2, 48 h after surgery; *p < 0.05, compared
with control group
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Figure 4: Interleukin 6 plasma levels of the patients.
IL-6, interleukin 6; P, parecoxib group; C, control
group; TO, before surgery; T1, 24 h after surgery; T2,
48 h after surgery. *p < 0.05, compared with control
group.

Trop J Pharm Res, June 2018; 17(6): 1173



Lietal

TNF-a

0- T T T
N o <¥
I F c

Figure 5: TNF- a plasma levels of the patients. P,
parecoxib group; C, control group; TO, before surgery;
T1, 24 h after surgery; T2, 48 h after surgery. *p <
0.05, compared with control group

DISCUSSION

Lung cancer is the most common cancer in the
world, and its incidence is increasing.
Lobectomy is commonly used for the treatment
of lung cancer. However, the surgery often
affects patients’ postoperative quality of life and
easily leads to chronic pain [10]. Thoracic
surgery patients usually have deep breathing
difficulty and cough expectoration due to the
severe pain, which can also lead to respiratory
secretions retention, small airway blocking,
atelectasis, hypothyroidism and inflammatory
responses. In 2001, researchers developed the
concept of ERAS for reducing the average length
of postoperative hospital stays and improving the
quality of patients after surgery [12,13].

Post-operative rehabilitation quality is influenced
by many factors, including surgical procedure
and time, stress and inflammatory response,
intra-operative anesthesia quality, post-operative
analgesic quality, and postoperative
complications [11]. Thus, the Ilevels of
inflammatory cytokines in the plasma, opioid
drug dosage, infusion volume, blood loss,
surgery time, VAS score, and post-operative
hospital stay were recorded in this study to
evaluate the efficacy of the therapeutic method.

It is well known that NSAIDs possess favorable
anti-inflammatory and analgesic activities.
However, traditional non-selective NSAIDs often
have side-effects, such as nausea, vomiting and
stomach bleeding. [14]. Parecoxib is a novel
selective NSAID that targeted COX-2 and, has
fewer side-effects than traditional non-selective
NSAIDs. Parecoxib analgesia can prevent
intraoperative nociceptive stimulation, caused by
central sensitization and pain up-regulation, to
block or reduce the occurrence of postoperative
pain. TNF-a and IL-6 are well-known important

pro-inflammatory cytokines. TNF-a is a key
cytokine in the initiation of systemic inflammatory
response, and IL-6 is a downstream cytokines in
the inflammatory process.

Additionally, these two  pro-inflammatory
cytokines are involved in activation of the
inflammatory reaction cascade in sepsis and play
important roles in the pathogenesis of SIRS [15].
ET induces the activation of endothelial cells in
the stress response and is harmful to some
organs and tissues. TXA; is also produced in
stress response. Thus, ET and TXA, reflect the
level of stress response [16,17]. In the present
study, the treatment of parecoxib, combined with
UGPB, significantly decreased the plasma levels
of ET, TXA2, IL-6, and TNF-q, indicating that this
method alleviated the stress and inflammatory
response induced by thoracoscopic surgery.

CONCLUSION

Parecoxib, combined with UGPB, effectively
relieves the pain, stress responses, and
inflammatory  response in patients  after

thoracoscopic surgery. This treatment would be
beneficial for improving the postoperative quality
of life of lung cancer and other thoracoscopic
surgery patients.
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