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Comparison of pre-emptive effeCt of meloxiCam  
and CeleCoxCib on post-operative analgesia:  

a double-blind, randomized CliniCal trial

Omid AghAdAvOudi*, hAmid hAjighOlAm SAryAzdi*, 

Amir ShAfA** And AlirezA rAmezAni***

Introduction: pre-emptive analgesia may reduce pain, accelerate recovery and shorten the 
duration of hospitalization. the present study aims to compare the preemptive analgesic effects of 
meloxicam and celecoxib in patients undergoing lower limb surgery.

Method: in this double blind randomized clinical trial, 70 patients, undergoing lower 
extremity surgery, entered in the study; thirty five patients were randomly allocated to either group 
using random allocation software. meloxicam (15mg) was administered orally to one group two 
hours before the surgical onset. the other group was treated with oral celecoxib (400 mg) two 
hours before the operation. pain severity was compared between the two groups.

Results: Upon admission to Recovery Room, the mean pain severity was not significantly 
different between the two groups. at one and two hours following surgery the mean pain severity 
was significantly higher in celecoxib group. However, 6 hours following surgery mean pain severity 
was higher with meloxicam administration. Pain severity was not significantly different in the two 
groups, 12 and 24 hours following surgery.

Conclusion: the analgesic effect of celecoxib seems to cover longer duration than meloxicam; 
but, meloxicam appears to be a stronger analgesic in shorter time interval.
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Introduction

Pain can deeply influence the level of satisfaction and quality of life. Diverse measures have 
been taken to reduce pain through quick, cheap, accessible and safe methods1.

post-operative uncontrolled pain has different acute and chronic adverse effects on 
patients. pre-emptive analgesia may reduce pain, accelerate recovery and shorten the duration of 
hospitalization which eventually diminishes the overall cost and burden, and increases the level of 
satisfaction2-5. one aim is to decrease the need for analgesic medications, and therefore, to lower 
analgesic induced side effects6.

Preemptive analgesia requires pre-operative administration of analgesic medication, which 
yields reduced post-operative pain and less need for post-operative analgesic administration7-9. 
there is growing tendency towards the use of new agents without narcotic properties resulting 
in respiratory depression, cardiac and urinary side effects10,11. some studies have shown that 
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efficacy of such agents are similar to that of narcotics. 
moreover, combination of these agents with narcotic 
analgesics is far more effective than narcotic 
analgesics alone12,13.

surgical procedures damage the tissue which leads 
to prostaglandin secretion by means of cyclooxygenase 
enzyme (COX), and increases inflammation and the 
sensitivity of nociceptors. by blocking Cox activity, 
non-steroid anti inflammatory drugs (NSAiDs) inhibit 
the production of prostaglandins14. Specific COX-2 
inhibitors can also lead to same effect while causing 
fewer side effects15. Celecoxib is a Cox-2 inhibitor 
agent that has been shown to be effective in post-
operative analgesia16,17. meloxicam is an nsaid 
which selectively inhibits Cox-2 over Cox-1 at low 
therapeutic doses and has been used to manage pain in 
human and animals18,19. meloxicam and robenacoxib, 
which have similar pharmacologic profiles, have been 
used in veterinary medicine to reduce pain in cats, and 
robenacoxib has been shown to be more effective20. 
the aim of the current study is to compare the pre-
operative analgesic effects of meloxicam and celecoxib 
in patients undergoing lower limb surgeries.

Materials and Methods

this is a double blind randomized clinical trial, 
conducted in 2014 at Alzahra Hospital, isfahan, iran. 
it was approved by the ethics committee of isfahan 
university of medical sciences (iums). Written 
informed consents were obtained from all patients.

the sample was randomly selected among 
patients undergoing lower limb surgery under general 
anesthesia.

inclusion criteria were patients of age 18-65 years, 
asa-i and ii, candidates of lower extremity surgery, 
with absence of coagulopathy, not having any history 
of peptic ulcer disease, gastrointestinal bleeding, 
substance dependence or seizure disorder. patients 
were excluded from the study if there were deviations 
in their surgical or anesthetic plan or they received 
treatment for dysrhythmias, or had an un expected 
decline in blood pressure. using a random allocation 
software 70 patients were randomly allocated to 
receive either meloxicam (n=35) or celecoxib (n=35). 
meloxicam (15mg) in water (5cc) was administered 

orally to one group two hours before the operation. 
the other group received oral celecoxib (400 mg) in 
water (5cc) two hours before the operation. to ensure 
the blinding process, both celecoxib and meloxicam 
were identically packed and alphabetically labeled by 
the pharmaceutical laboratory. neither the patients nor 
the clinician who evaluated the patients and collected 
the data was aware of the patient group allocation. 
standard monitoring, including blood pressure, 
electrocardiogram, pulse rate and o2 saturation, was 
performed for all patient before, during and after the 
surgery. following pre-oxygenation, induction of 
anesthesia was similarly performed in groups using 
identical doses of intravenous sodium thiopental 
(6mg/kg), atracurium0.6 mg/kg, and fentanyl (100 
µg). maintenance of anesthesia was achieved with 
isoflurane (1.2%), O2 50% and N2O 50%. After 
induction, intravenous morphine (0.15 mg/kg) was 
administered to provide analgesia. extubation and 
recovery time was registered for each patient. patients 
were discharged from recovery room based on aldrete 
score and assessment of consciousness level.

pain severity was assessed and registered, using 
visual analogue scale (vas), on admission to recovery, 
and at 1, 2, 6, 12 and 24 hours post-operatively. in 
case of VAS score ≥4, intravenous pethidine (0.5 mg/
kg) was administered. Consciousness was evaluated 
and registered at 1, 2, 6, 12 and 24 hours following 
surgery. the dosage of medication and side effects 
were registered for each patient. time and dosage of 
first additional analgesic were also registered.

A power analysis considering a confident interval 
(Ci) of 0.95, a power of 80%, a standard deviation 
of 1.17 for post-operative pain score and a minimum 
significant clinical difference of 0.8 in the VAS showed 
that 70 patients will be needed (35 patients in each 
group). Data were analyzed with Chi-square, Student 
t-test and repeated measure ANOVA by SPSS 16.0.2. 
(spss inc. released 2007. spss for Windows, version 
16.0.2 Chicago, SPSS inc.). Level of significance was 
considered at p ˂0.05.

Results

baseline data are presented in table 1 and showed 
no significant differences between the two groups.
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Comparison of mean intra-operative 
hemodynamic parameters revealed that mean systolic 
and diastolic blood pressure in both groups was not 
significantly different. However, pulse rate was 
significantly higher in patients receiving meloxicam (p 
= 0.01). Also, O2 saturation was significantly higher 
in patients receiving celecoxib (p = 0.035) (table 2).

there was no difference in the mean extubation 
time between the two groups (Table 2). frequency 

of confusion, vomiting, and additional analgesic 
administration in recovery room and in the first 
postoperative 24 hours are presented in table 3. there 
was no significant difference in incidence of confusion 
between the two groups in the 1st hour following 
surgery. However, in patients receiving meloxicam 
the incidence of confusion was significantly higher 
two hours post-operatively. all patients in both groups 
were completely oriented six to 24 hours following 
surgery (table 3).

frequency of vomiting was not significantly 
different between the two groups in the recovery room 
and in the 1st, 2nd, 6th, 12th and 24th hours following the 
operation (table 3). during the study, two patients in 
the celecoxib group and none of the patients in the 
meloxicam required intravenous metoclopramide.

frequency of additional analgesic administration 
in the first two hours after the operation was 
significantly higher in participants receiving celecoxib 

Table 1 
Demographic data presented as mean±SD

meloxicam
(n=33)

Celecoxib
(n=35)

p-value

age (yrs) 37.8±14.0 36.9±10.5 0.76

body weight 
(kg)

71.7±6.7 69.3±8.3 0.2

gender 
(m/f)

27/8 26/9 0.78

sd: standard deviation.

Table2 
Comparison of intra-operative hemodynamic parameters as mean±SD

meloxicam
(n=35)

Celecoxib
(n=35)

p-value

Heart rate (beats/min) 79.4±4.2 76.3±6.4 0.01

Systolic blood pressure (mmHg) 115.7±5.6 116.1±5.6 0.75

Diastolic blood pressure (mmHg) 78.9±3.2 77.7±6.1 0.33

SPO2 (%) 97.1±1.5 97.8±1.1 0.035

mean extubation time (minutes) 7.83.4± 7.53.8± 0.16

sd: standard deviation.

Table 3 
Frequency of postoperative confusion, vomiting and additional analgesic administration during 

the first 24 hours following surgery
Confusion 

n(%)
vomiting 

n(%)
additional analgesic administration 

n(%)
meloxicam celecoxib p-value meloxicam celecoxib p-value meloxicam celecoxib p-value

on admission to 
recovery 0(0) 0(0) 1 2(5.7) 0(0) 0.61 0(0) 0(0) 1
1h after surgery

7(20) 5(14.3) 0.53 2(5.7) 0(0) 0.61 0(0) 5(14.3) 0.054
2h after surgery

6(17.1) 0(0) 0.025 1(2.9) 0(0) 0.99 0(0) 7(20) 0.011
6h after surgery

0(0) 0(0) 1 1(2.9) 2(5.7) 0.99 16(45.7) 10(28.6) 0.14
12h after surgery

0(0) 0(0) 1 1(2.9) 3(8.6) 0.61 24(68.6) 16(45.7) 0.053
24h after surgery

0(0) 0(0) 1 1(2.9) 3(8.6) 0.61 10(28.6) 6(17.1) 0.025
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(Table 3). However the frequency of additional 
analgesic administration was higher in patients 
receiving meloxicam during 24 hours postoperatively 
(table 3).

mean severity of pain was approximately similar 
in both groups on admission to recovery room. (table 
4). the severity of pain was higher in participants 
receiving celecoxib at the 1st and 2nd hour following 
the operation; however, the severity of pain was higher 
in patients receiving meloxicam at the 6th hour post-
operatively. There was no significant difference in the 
severity of pain, between the two groups, at the 12th 
and 24thhours following surgery (table 4).

Discussion

in the present study, we found that both groups 
had similar levels of blood pressure, although patients 
receiving meloxicam had significantly higher heart 
rates. Blood O2 saturation was significantly higher 
in patients receiving celecoxib. However, both 
differences do not seem to be of clinical significance. 
adverse hemodynamic effect including hypotension 
and bradycardia were not detected in either group. 
therefore, both medications seem to be safe in 
this regard. patients receiving celecoxib had better 
consciousness states. Celecoxib administration was 
associated with decreased post-operative nausea 
and vomiting, during the first two hours after the 
operation, in comparison to meloxicam. Hawkey 

et al in their study concluded that meloxicam was 
significantly better tolerated in terms of dyspepsia, 
nausea and vomiting, abdominal pain and diarrhea 
comparing with diclofenac in investigating tolerability 
of the two drugs in a setting of over a 28-day period 
oral administration16. However we could not find any 
study comparing the gastrointestinal tolerability of 
meloxicam and celecoxib in perioperative period.

meloxicam was associated with decreased 
severity of pain in the first two postoperative hours. 
this may be due to the fact that celecoxib reaches 
peak plasma concentrations after approximately 
2-3 hours but meloxicam reaches maximum plasma 
concentration (Cmax) at 2.5-7 hours after a 15mg 
dose17, 18 and our patients had their administration two 
hours before surgery. the total mean severity score 
of pain in both groups was not significantly different 
during the whole 24 hours post-operatively. although 
the mean vas scores had been nearly the same at 24th 
hour, the additional analgesic administration has been 
more in meloxicam group statistically. this might be 
based on the violence of nurses from following the 
current survey protocol in administering analgesic in 
the ward.

al-sukhun et al indicated that preemptive 
administration of low dose celecoxib was associated 
with significant postoperative analgesia in minor oral 
surgery19. they administered a standard oral dose of 
200 mg celecoxib, preemptively 1 h before surgery and 
this may explain the efficacy of celecoxib in recovery 

Table 4 
Comparison of pain severity between meloxicam and celecoxib receiving groups during  

the first 24 hours following surgery as mean±SD

vas score

meloxicam
(n=35)

Celecoxib
(n=35)

p-value

on admission to recovery 1.03±1.3 1.03±1.2 1

1h after surgery 2.1±1.2 3.1±1.7 0.007

2h after surgery 2.3±1.2 3.2±1.7 0.008

6h after surgery 4.5±2.0 3.4±1.7 0.022

12h after surgery 4.9±2.0 4.0±2.2 0.07

24h after surgery 3±1.5 2.6±1.6 0.29
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period according to peak plasma concentrations and 
surgery duration. boonriong et al concluded in their 
study that celecoxib showed no significantly difference 
from placebo at any time points in reducing post-
operative pain20. aoki et al concluded that in the setting 
of surgery with local anesthesia, premedication with 
meloxicam was effective in reducing postoperative 
pain in oral outpatient surgery21.

our study was limited in some aspects. in the 
current study, small sample size and restriction of 
population to candidates of lower extremity surgery 
can interfere with generalizability. also, capability of 

participants to understand and follow the instruction of 
vas may confound the observation.

it is concluded that celecoxib and meloxicam have 
similar effects on postoperative pain in lower extremity 
surgery. However, because of more rapid Cmax of 
celecoxib, it should be administered more closely 
to the surgery. both medications are well-tolerated 
and can be selected based on clinical indications 
and surgery duration. further studies comparing 
the gastrointestinal tolerability of meloxicam and 
celecoxib in perioperative period is recommended.



294 AmiR SHAfA et. al

References

1. Ong CK, lirK P, SeymOur rA, jenKinS Bj: The efficacy of 
preemptive analgesia for acute postoperative pain management: a 
meta-analysis. Anesth Analg; 100:757, 2005.

2. vAdivelu n, mitrA S, SChermer e, KOdumudi v, KAye Ad, urmAn 
rd: preventive analgesia for postoperative pain control: a broader 
concept. Local Reg Anesth; may 29, 7:17-22, 2014.

3. lee SK, lee jW, ChOy WS: is multimodal analgesia as effective 
as postoperative patient-controlled analgesia following upper 
extremity surgery? Orthop Traumatol Surg Res; dec., 99(8):895-
901, 2013.

4. recart a, duchene d, White pf, thomas t, Johnson db, Cadeddu 
JA: Efficacy and safety of fast-track recovery strategy for 
patients undergoing laparoscopic nephrectomy. J Endourol; dec., 
19(10):1165-9, 2005.

5. iSiOrdiA-eSPinOzA mA, SánChez-PrietO m, tOBíAS-AzúA f, reyeS-
gArCíA jg, grAnAdOS-SOtO v: pre-emptive analgesia with the 
combination of tramadol plus meloxicam for third molar surgery: a 
pilot study. Br J Oral Maxillofac Surg; Oct., 50(7):673-7, 2012.

6. zAvAreh Sm, KAShefi P, SAghAei m, emAmi h: pre emptive 
analgesia for reducing pain after cholecystectomy: oral tramadol 
vs. acetaminophen codeine. Adv Biomed Res; mar 6, 2:12, 2013.

7. SAeidi m, AghAdAvOudi O, SAdeghi mm, mAnSOuri m: the 
efficacy of preventive parasternal single injection of bupivacaine 
on intubation time, blood gas parameters, narcotic requirement, 
and pain relief after open heart surgery: a randomized clinical trial 
study. J Res Med Sci; Apr., 16(4):477-83, 2011.

8. Kelly dj, AhmAd m, Brull Sj: preemptive analgesia i: physiological 
pathways and pharmacological modalities. Can J Anaesth; 48:1000, 
2001.

9. gurney mA: pharmacological options for intra-operative and 
early postoperative analgesia: an update. J Small Anim Pract; Jul., 
53(7):377-86, 2012.

10. duellmAn tj, gAffigAn C, milBrAndt jC, AllAn dg: multi-modal, 
pre-emptive analgesia decreases the length of hospital stay following 
total joint arthroplasty. Orthopedics; mar, 32(3):167, 2009.

11. mArdAni-Kivi m, KArimi mOBArAKeh m, hAghighi m, nAderi-
nABi B, Sedighi-nejAd A, hAShemi-mOtlAgh K, SAheB-eKhtiAri 
K: Celecoxib as a pre-emptive analgesia after arthroscopic knee 

surgery; a triple-blinded randomized controlled trial. Arch Orthop 
Trauma Surg; Nov., 133(11):1561-6, 2013.

12. KeitA A, PAgOt e, Prunier A, guidArini C: pre-emptive meloxicam 
for postoperative analgesia in piglets undergoing surgical castration. 
Vet Anaesth Analg; Jul., 37(4):367-74, 2010.

13. OChrOCh eA, mArdini iA, gOttSChAlK A: What is the role of 
nsaids in pre-emptive analgesia? Drugs; 63(24):2709-23, 2003.

14. emmAnuel mArret, OKBAKurdi, PAul zufferey, frAnCiS BOnnet, 
md: Effects of Nonsteroidal Antiinflammatory Drugs on Patient 
controlled analgesia morphine side effects. Anesthesiology; 
102:1249-60, 2005.

15. fOng WP, yAng lC, Wu ji, Chen hS, tAn Ph: does celecoxib have 
pre-emptive analgesic effect after Caesarean section surgery? Br J 
Anaesth; Jun, 100(6):861-2, 2008.

16. hAWKey C, KAhAn A, SteinBruCK K, et Al: on behalf of the 
international melissa study group. gastrointestinal tolerability 
of meloxicam compared to diclofenac in osteoarthritis patients. Br J 
Rheumatol; 37:937-45, 1998.

17. dAvieS nm, SKjOdt nm: Clinical pharmacokinetics of meloxicam: 
a cyclo-oxygenase-2 preferential nonsteroidal anti-inflammatory 
drug. Clin Pharmacokinet; 36:115-26, 1999.

18. dAvieS nm, mClAChlAn Aj, dAy rO, WilliAmS Km: Clinical 
pharmacokinetics and pharmacodynamics of celecoxib: a selective 
cyclo-oxygenase-2 inhibitor. Clin Pharmacokinet; mar, 38(3):225-
42, 2000.

19. Al-SuKhun j, Al-SuKhun S, Penttilä h, AShAmmAKhi n, Al-SuKhun 
r: preemptive analgesic effect of low doses of celecoxib is superior 
to low doses of traditional nonsteroidal anti-inflammatory drugs. J 
CraniofacSurg; mar, 23(2):526-9, 2012.

20. BOOnriOng t, tAngtrAKulWAniCh B, glABglAy P, nimmAAnrAt S: 
Comparing etoricoxib and celecoxib for preemptive analgesia for 
acute postoperative pain in patients undergoing arthroscopic anterior 
cruciate ligament reconstruction: a randomized controlled trial. 
BMC Musculoskelet Disord; Oct., 25:11:246, 2010.

21. AOKi t, yAmAguChi h, nAitO h, ShiiKi K, izAWA K, OtA y, SAKAmOtO 
h, KAneKO A: premedication with cyclooxygenase-2 inhibitor 
meloxicam reduced postoperative pain in patients after oral surgery. 
Int J Oral Maxillofac Surg; Jul., 35(7):613-7, 2006.


