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Abstract
Objective: To determine the effectiveness of 400-mg celecoxib after elective cesarean delivery.

Methods: In this randomized double blinded controlled trial, 110 full-term pregnant women aged
between 20-40 years old who were scheduled for elective cesarean delivery between
May 2018 and November 2018 were enrolled. A total of 110 participants were randomly
assigned equally into 2 groups to receive celecoxib or placebo. All patients from both groups
received meperidine under PCA after operation. Pain score was measured 3 times with
2 different states: 6, 12 and 24 hour at rest and upon movement.

Results: The overall pain score in each time point between PCA meperidine plus celecoxib and PCA
meperidine plus placebo was significantly different (p-value = 0.004). The use of meperidine
at 24 hours in the group of PCA meperidine plus celecoxib was not significantly different from
the group of PCA meperidine plus placebo (p-value =0.058)

Conclusion: Celecoxib could relieve post-operative pain after cesarean delivery statistic significantly.
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Introduction

Patients who undergo cesarean delivery
experience acute postoperative pain. In Vajira hospital,
postoperative pain management of cesarean delivery
in first 24 hours generally use only opioids such as
morphine, meperidine and tramadol. We found that
our patients still had moderate to severe pain in
first 24 hour. And at 24 hour postoperative cesarean
delivery was the time that patients experience
the most severe pain which VAS score average 7.
Adequate pain relief promotes patients early
mobilization, effective breast feeding, reducing
stress and length of hospital stay.

Non-steroidal anti-inflammatory drugs (NSAIDs)
combined with opioids have been found to reduce
postoperative pain, postoperative opioid requirements,
and opioid-related adverse effects. Researchers
have found that a type of NSAID known as COX-2
inhibitors are less likely to cause Gl bleeding, but
they can also cause serious cardiovascular events
including myocardial infarction, thrombosis, edema
and death. These adverse effects are dependent
on dosage and duration of treatment'”. Celecoxib
capsule is a COX-2 inhibitor, available as capsules
containing 50 mg, 100 mg, 200 mg¢ and 400 mg
for oral administration.

The pharmacokinetics of celecoxib are
dose-proportional, increasing exposure after oral
administration of up to 400 mg daily. Celecoxib is
primarily metabolized by CYP2C9 with a half-life of
approximately 11 hours. Peak plasma levels of celecoxib
occur approximately 2-4 hours after an oral dose’.

According to TW Hale et al., 2004 “Transfer of
celecoxib into human milk” the average clinical dose
transferred to an infant daily would be approximately
0.3% of the weight-adjusted maternal dose. This
means that celecoxib is very unlikely to affect
breastfed infants®. In 2008, Fong WP designed
a randomized study of the efficacy of oral 400 mg
celecoxib for reducing postoperative pain and
opioid used in 60 patients who had undergone,
elective cesarean delivery in Kaohsiung Municipal
Min-Sheng Hospital and E-DA Hospital/I-Shou
University, Taiwan. Comparing 3 groups, group one
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was given oral celecoxib 400 mg 30 minutes before
surgery and oral placebo capsules after surgeon
sutured skin, group two was given oral placebo 30
minutes before surgery and oral celecoxib 400 mg
capsules after surgeon sutured skin and group three
was given oral placebo capsules before surgery
and after surgeon sutured skin. They found that
group one and two reported a significant reduction
in VAS score (P <0.05) at 6 and 12 hours post
operation, and opioid use (P <0.05) compare with
group three. No adverse event was detected’. This
mean that celecoxib could induce a statistically
significant reduction in postoperative pain.
Therefore, we wanted to confirm in the
effectiveness of oral 400 mg celecoxib for pain relief
after elective cesarean delivery whether it can
relieve postoperative pain in our patient or not.

Methods

We designed a double blind randomized
control trial, comparing 2 groups with 55 patients
in each group: PCA (Meperidine IV) plus celecoxib
400 mg (study group) versus PCA (Meperidine IV)
plus placebo (control group). The primary outcome
was postoperative pain at 24 hours at rest and upon
movement. Secondary outcomes were postoperative
pain at 6 and 12 hours at rest and upon movement
and opioid requirement 24 hours after cesarean
delivery.

A randomized double-blinded placebo-
controlled trial was registered in the Thai Clinical
Trial Register (No. TCTR20190109003) and was
approved by Vajira Institutional Review Board
(COA041/2561). According to a previous study the
difference of mean score and standard deviations
during rest between both groups was 0.8 and 2
(Matsota et al)’, with statistical power = 0.8 and
type I error = 0.05, using STATA (V14.0 StataCorp LLC
College Station,USA)":10% drop-out was added for
calculation. The number of patients required was
determined to be 55 in each group. A box of four
randomization was done in the Microsoft Excel 2010
by research assistant.
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Patients with term singleton pregnancy, aged
20-40 years old, elective cesarean delivery or cesarean
delivery with tubal sterilization, Pfannenstiel incision,
spinal anesthesia with intrathecal morphine, BMI
<35kg/ mm?, and no medical contraindications were
included and randomly numbered as assigned to
either of 2 groups. The study group received PCA plus
celecoxib while the control group received PCA plus
placebo. Only the research assistant knew the group
of each patient. Informed consent was obtained
from eligible participants when they were scheduled
to attend the cesarean delivery: the reasons for
doing this research, reasons for selection, and also
side effects were explained at antenatal care clinic
by the doctors who met the patients. Patients who
declined to participate, had duration of surgery > 2 hours,
and blood loss during surgery > 1,000 milliliters did
not received the intervention.

All participants were routinely prepared for
cesarean delivery on the scheduled day of elective
surgery. During operation spinal anesthesia was
performed by attending staff anesthesiologist.
Quincke type spinal needle No.27 was used for
spinal anesthesia, 0.5% hyperbaric bupivacaine
(Marcaine) 10 mg with 0.2 mg of morphine was used
as anesthetic agents. Both study and control groups
were administered IV PCA, using pethidine 1mg/ml
and infusion bolus 10 ml/time with interval lock
5 minutes, maximum dose setting was 100 mg per
4 hours and continued until 24 hours post operation.
The study group additionally received celecoxib
400 mg 1 capsule orally at 2 hour post-operation,
while the control group received 1 placebo capsule.
Both capsules were prepared with the same color,
weight and smell, and enclosed in an opaque
envelope which was numbered randomly by a
pharmacist in order to blind doctors and nurses
who gave the capsule to the patients. Postoperative
pain at 6,12, and 24 hours at rest and upon movement
was measured using a visual analog scale ranging
between 0.0-10.0 (no pain- worst possible pain),
each patient marked a cross “ X” on a 10 cm straight
line that we prepared, which we then measured in
millimeters. Total consumption of PCA Meperidine
in 24 hours and side effects such as rash, dyspepsia,

or hypotension were monitored. All records were done
by nurses who were not involved with this study.

Data were analyzed using STATA (V14.0
StataCorp LLC College station, USA) Categorical and
continuous data were presented as number with
percentage, or mean with standard deviation or
median with interquartile range. Comparison pain
score and pethidine consumption were analyzed
using generalize estimating equation (GEE). A p-value
of less than 0.05 was considered statistically
significant.

Result

One hundred and ten patients admitted for
elective cesarean section were enrolled in this studly.
Ten patients did not received the intervention due
to declining to participate, intra-operative blood
loss more than 1,000 ml, operative time > 2 hours
and emergency cesarean section. Finally, a total of
100 participants were received allocated intervention
(Figure 1). Between 2 group no significant different in
baseline characteristics. No cases had any side effects
from celecoxib (Tables 1). Results between groups
were comparable with no significant differences
(p>0.05). Postoperative outcomes between the two
groups are shown in Table 2. Compared with
control, the study group was significantly less likely
to experience postoperative pain at rest and upon
movement 6, 12 and 24 hours (p<0.05). No patients
reported adverse effects.

The overall pain score between PCA plus
celecoxib and PCA plus placebo was significantly
different in each time point(p-value = 0.004)
(figure2.) The use of meperidine in 24 hours in the
group of PCA plus celecoxib was not significantly
different from the group of PCA plus placebo
(p-value = 0.058) (Table 2).

Discussion

This study showed that the addition of oral
400 mg of celecoxib can improve postoperative pain
after cesarean delivery provided via IV PCA technique.
Patients who received celecoxib experienced significantly
less pain at rest and movement. No patients had
adverse effects.
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We designed this study because previous
studies showed conflicting results. Fong and
colleagues showed that 400 mg celecoxib after
cesarean section significantly reduced pain scores
and required less morphine’,but Lee and colleagues
showed celecoxib 200 mg did not improve pain
score after cesarean section after spinal anesthesia’
and Matsota andcolleagues showed 200 mg
celecoxib cannot significantly reduce pain score,
especially duringmovement and opioid consumption
via PCEA®. These previous studies maybe explained
by differences in doses of celecoxib used, the time
of administration, and the main analgesic technique
performed.
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As a result postoperative pain scores showed
was reduced statistical significance at every time
point during rest and upon movement in the study
group which received PCA plus celecoxib, although
the difference was < 1 point, which wasn’t clinically
significant. However, a significant limitation is that all
patients
Therefore, these were subjective and depended on
individuals. Furthermore, we didn’t know the
patients would require pethidine via PCA; it might
have been just before they had to record their pain
score. So the pain was already reduced by pethidine.
Intrathecal morphine in 0.2 mg doses may provide
a prolonged analgesic effect that can obscure the
benefits of celecoxib.

recorded their pain scores themselves.

Assessed for eligibility (N = 110)

Randomization (N =110)

Allocated to celecoxib (N = 55)

L

Did not received allocated intervention N=5

- Withdraw inform consent (n=1)

- Intra-operative blood loss more than 1,000 ml (n=2)

- Emergency cesarean delivery (n=2)

Received allocated intervention N =50

Amnalyze (N = 50)
Study group : Celecoxib 400 mg

1 capsule 2 hour after operation

Allocated to placebo (N = 55)

L

Did not received allocated intervention N=5

- Withdraw inform consent (n=2)
- Intra-operative blood loss more than 1.000 ml (n=1)
- Emergency cesarean delivery (n=2)

Received allocated intervention N =50

Analyze (N =50)
Control group : Placebo

1 capsule 2 hour after operation

Consort diagram
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Baseline characteristics

Characteristics PCA plus Celecoxib PCA plus Placebo
(study group) (control group)
(n=50) (n=50)

Part A. Demographic data Mean (SD) Mean (SD)
Age (year) 31.8(5.8) 31.1 (5.8)
Body weight (Ke) 70.5 (13.3) 71.4 (10.5)
Height(m) 1.6 (0.1) 1.6 (0.1)
BMI(kg/m?) 28.3 (4.2) 28.4 (3.9)
Part B. Obstetric history Mean (SD) Mean (SD)
Operative time (min) 75.8 (23.8) 74.3 (21.9)
Blood loss (ml) 507 (IQR = 200) 496 (IQR = 225)
Gestational age(wk) 38.6 (0.5) 38.5(0.6)
Parity Number (%) Number (%)

Nulliparous 18 (36) 16(32)
Indication

Previous C/S 25 (50) 29 (58)

Cephalopelvic disproportion 19 (38) 15 (30)

Breech presentation 5 (10) 3 (6)

HIV unknown viral load 0(0) 2 (4)

Genital condyloma 0(0) 1(2)

Placenta previa 1(2) 0 (0)
Underlying disease

None 38 (76) 36 (72)

DM 10 (20) 12 (24)

HT 1(2) 0 (0)

HIV 1(2) 2(4)
Operation

Cesarean section 30 (60) 30 (60)

Cesarean section with tubal resection 20 (40) 20 (40)
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Comparative pain score between study group and control group

Comparative meperidine used between study group and control group (n=50 per group)

Study group Control group P-value
(n = 50) (n = 50)
Pain at rest Mean (SD)

6 hr 0.8 (0.8) 1.8 (1.6) 0.004

12 hr 0.9 (1.0) 1.8 (1.6)

24 hr 1.4 (1.6) 2.4(1.7)

Pain at movement

6 hr 2.6 (1.7) 3.5(2.2)

12 hr 2.8(1.8) 3.6 (1.9)

24 hr 3.5(2.0) 4.3 (2.2)

Meperidine use in 24 hr Median (IQR)

60 (80) 80 (143) 0.058

Study group : PCA plus Celecoxib, Control group : PCA plus placebo
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Strength in our study were randomized
controlled trial and first time we assessed the efficacy
of celecoxib in postoperative caesarean delivery.

There were no data regarding milk excretion
of higher dose celecoxib (400mg). The only dose
approved that was safe for breastfeeding was 200 mg
of celecoxib. In our hospital 24 hours after operation,
patients were not allowed to be with their baby
because of the need for rest and routine postoperative
monitoring. We assumed that celecoxib was almost
all excreted from patients, as its half-life is 11 hours.
Further investigation suggests exploring the effect of
high-dose and long-term celecoxib on both mothers
and breastfed newborns.

Conclusion
Celecoxib could relieve post-operative pain
after cesarean delivery
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