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INTRODUCTION 
Nonsteroidal anti-inflammatory drugs 
(NSAIDs) have been widely prescribed for 
decades to reduce pain and inflammation in 
patients with chronic arthritic conditions. 
NSAIDs provide symptomatic relief by 
inhibiting cyclooxygenase (COX) enzymes, 
with a subsequent reduction in the 
prostaglandin mediators of pain. Beneficial 
effects were believed to be predominantly 

mediated through inhibition of the largely 
inducible form of the enzyme, known as 
cyclooxygenase-2 (COX-2), whereas 
housekeeping functions, such as gastric 
homeostasis, were believed to be largely 
mediated through cyclooxygenase-1 (COX-
1)

1, 2.
 

While all NSAIDs must inhibit COX-2 to have 
any effect on pain/inflammatory processes, 
NSAIDs are a chemically diverse group of 
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ABSTRACT 
Nonsteroidal anti-inflammatory drugs (NSAIDs) have been widely used for the treatment of 
arthritic conditions. Drugs in this heterogeneous class alleviate pain and inflammation by 
inhibiting cyclooxygenase-2 (COX-2). Cyclooxygenase-1 (COX-1) inhibition has traditionally 
been associated with increased gastrointestinal (GI) harm, whereas increased COX-2 
selectivity has more recently become associated with greater risk of cardiovascular (CV) 
harm. When the entirety of data is considered, NSAIDs can be seen to exhibit a range of COX 
isoform selectivity, with all oral NSAIDs appearing to be associated with an increase in (CV) 
cardiovascular events. Non-steroidal anti-inflammatory drugs presently are the most widely 
used drugs in medicine and are the most frequent cause of adverse drug reactions, affecting 
multiple systems, mainly gastric, renal & cardiovascular, which is a major public health 
concern. Previous studies report, that selective COX-2 inhibitors are safer when compared to 
non-selective cyclooxygenase inhibitors. But, recent studies reveal, that the safety of these 
selective COX-2 inhibitors is not much better than that of conventional NSAIDs. In view of the 
wider usage of selective COX-2 inhibitor, celecoxib in day to day practice by many clinicians, 
the study has been taken up to report, whether selective COX-2 inhibitor celecoxib has got 
any advantages over conventional NSAIDs or not.It is approved in one or more countries 
worldwide for the relief of the signs and symptoms of osteoarthritis (OA), rheumatoid 
arthritis (RA), juvenile rheumatoid arthritis (in patients aged > or =2 years) and ankylosing 
spondylitis (AS), the management of acute pain in adults, the treatment of primary 
dysmenorrhoea and the reduction in the number of adenomatous colorectal polyps in 
familial adenomatous polyposis. 
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medicines with significant heterogeneity in 
chemical structure and properties

3, 4
. They 

show substantial variation in selectivity for 
COX-2 over COX-1, with this variable being 
best considered as continuous rather than 
simply dichotomous, where medicines are 
presented as either COX-2 selective or 
nonselective

5
. 

Medicines with proprietary names ending in 
“coxib”, such as celecoxib or etoricoxib, are 
traditionally thought of as the most selective in 
their effect on the COX-2 enzymes and were 
developed to reduce gastrointestinal (GI) 
toxicity associated with the use of traditional 
NSAIDs, but they have been characterized by 
some as having less favorable cardiovascular 
(CV) profiles than agents that are 
nonselective

5
. The term coxib, however, has 

no pharmacological meaning, and different in 
vitro assay systems, measuring selectivity 
ratios for COX-1 and COX-2 enzymes, can 
produce markedly different results

6, 7
. 

Celecoxib capsules (100 and 200 mg) have 
been fully subsidised in New Zealand, without 
restriction, since June 1, 2017. Celecoxib is 
generally considered to be equally effective as 
naproxen, ibuprofen and diclofenac in 
reducing pain and inflammation

8,9
 

Celecoxib can be considered for the treatment 
of patients with

10
 

 Acute pain 

 Osteoarthritis 

 Rheumatoid arthritis 

 Ankylosing spondylitis 

 Primary dysmenorrhoea 
 
As with other NSAIDs, celecoxib is 
contraindicated in patients with NSAID 
hypersensitivity, e.g. those with asthma, 
urticaria, angioedema or rhinitis that is caused 
by a NSAID, including aspirin.

10
 Celecoxib is 

also contraindicated in patients with ischaemic 
heart disease, cerebrovascular disease, 
peripheral artery disease, mild to severe heart 
failure, active gastrointestinal ulceration or 
bleeding or inflammatory bowel disease.

10 

Caution is advised when considering the use 
of celecoxib in older patients and patients with 
reduced renal function, patients at risk of 
gastrointestinal bleeding and those taking 
medicines that may interact with NSAIDs, e.g. 
diuretics and ACE inhibitors.

10
 Celecoxib is 

associated with an increased risk of 
cardiovascular events, but this risk is similar to 
that of the non-selective NSAIDs . 
Older patients with osteoarthritis or rheumatoid 
arthritis often require long-term treatment with 
nonsteroidal anti-inflammatory drugs (NSAIDs) 
for the relief of chronic pain and 
inflammation.

11,12
 With their decreased renal 

function and gastrointestinal (GI) physiological 

changes progressing with aging, those 
patients are more predisposed to adverse 
effects of prolonged exposure to the 
ulcerogenic analgesics. It is well documented 
that the GI toxicity of NSAIDs is associated 
with the nonselective inhibition of the two 
cyclooxygenase (COX) isoforms, where COX-
1 inhibition prevents the production of GI 
protective prostaglandins resulting in higher 
risk of ulcerogenic adverse events, while COX-
2 inhibition exerts anti-inflammatory and 
analgesic effects.

13.14
 Traditional NSAIDs are 

mostly a dual inhibitor of both COX isoforms, 
and hence can cause GI toxicities. Celecoxib, 
however, by selectively inhibiting COX-2, has 
the potential to reduce GI adverse effects, but 
previous studies suggested that the 
unbalanced inhibition of COX or prostaglandin 
synthesis may pose a greater risk of 
cardiovascular (CV) adverse outcomes.

15,16 

Due to the controversies over CV safety of 
COX-2 specific inhibitors, rofecoxib and 
valdecoxib were withdrawn from the market in 
2004 and 2005, respectively.

15
 The only 

remaining coxib agent, celecoxib, has been 
made continuously available for clinical use, 
despite the 2005 clinical trial results that 
suggested increased CV risks with its use

17
. 

 
Pharmacokinetics 
After oral administration, celecoxib is rapidly 
absorbed and achieves peak serum 
concentration in approximately 3 h. It is 
extensively metabolized in the liver, with very 
little drug (< 3%) being eliminated 
unchanged

18
. The major routes of excretion for 

celecoxib are feces and urine
19

. Celecoxib is 
metabolized primarily through methyl 
hydroxylation to form hydroxycelecoxib. This 
reaction is largely catalyzed by CYP2C9, 
although CYP3A4 also plays a minor (< 25%) 
role

18,20,21
. Hydroxycelecoxib is further oxidized 

to form carboxycelecoxib by cytosolic alcohol 
dehydrogenases ADH1 and ADH2

20
, then 

conjugated with glucuronic acid by UDP 
glucuronosyltransferases to form the 1-O-
glucuronide. None of the metabolites are 
pharmacologically active

21. 
As celecoxib metabolism is predominantly 
mediated by CYP2C9, polymorphisms in 
CYP2C9 are likely to have a direct impact on 
celecoxib pharmacokinetics and variability in 
drug responses. Individuals who are poor 
metabolizers of CYP2C9 substrates (e.g. 
CYP2C9*3 allele carriers) have an increased 
exposure to celecoxib when compared with 
those with normal CYP2C9 activity

20,22
 (see 

„Pharmacogenomics‟ section). Drugs that 
inhibit CYP2C9 should therefore be used with 
caution in patients taking celecoxib. 

https://www.dovepress.com/safety-of-celecoxib-versus-traditional-nonsteroidal-anti-inflammatory--peer-reviewed-fulltext-article-JPR#ref5
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Although not a substrate of CYP2D6, 
celecoxib inhibits this metabolic enzyme

23
. 

Drugs that are metabolized by CYP2D6 (e.g. 
metoprolol

23
) should also be used with caution 

in patients receiving celecoxib due to a 
potential risk of drug interaction. 
 
Pharmacodynamics 
Celecoxib exerts its anti-inflammatory and 
analgesic activities through blocking the 
synthesis of various inflammatory prostanoids 
(PG)

21,24,25
. The prostanoids, which include 

PGs and thromboxane, are the end products 
of fatty acid metabolism produced by tissue-
specific COX enzymatic activity. These 
products are important physiological and 
pathological mediators that are involved in a 
wide range of biological processes including 
inflammation, pain, cancer, glaucoma, 
osteoporosis, cardiovascular diseases, and 
asthma

26
. The production of the prostanoids 

(PG) is dependent on the availability of 
arachidonic acid (AA). Following stimulation of 
the cell membrane by inflammatory or 
mitogenic signals, the first step in PG 
synthesis is the release of AA from the cellular 
phospholipids through the action of either 
secretory (sPLA2, encoded by 
gene PLA2G2A) or cytoplasmic (cPLA2, 
encoded by gene PLA2G4A) phospholipases. 
Once AA is released, the two isoenzymes, 
COX-1 (encoded by PTGS1) and COX-2 
(encoded by PTGS2), catalyze the production 
of the prostanoids

27
. As indicated above, this 

involves two sequential reactions. The initial 
COX reaction converts AA into PGG2. The 
second reaction reduces PGG2 to PGH2. 
PGH2 is then converted into active metabolites 
PGE2, prostacyclin (PGI2), thromboxane 
(T×A2), PGD2, and PGF2α by the action of 
tissue-specific PG synthases

28,29
. These active 

metabolites interact with specific prostanoid G-
protein-coupled receptors to mediate diverse 
physiological responses, such as 
inflammation, fever, blood pressure regulation, 
clotting, and gastrointestinal protection. 
The COX-1 and COX-2 enzymes exhibit 
distinct expression profiles and roles in 
physiological processes. COX-1 is 
constitutively expressed in many cell types 
and is the major COX isoform in gastric tissue. 
It is responsible for the protection of the gastric 
mucosa, which led to the development of the 
„COX-2 hypothesis‟ that drugs targeted against 
COX-2 only would have reduced upper 
gastrointestinal toxicity

24.
 Although COX-2 is 

highly inducible by inflammatory stimuli such 
as cytokines, growth factors, and tumor 
promoters

30-33
, it is also constitutively 

expressed in some tissues, such as the vessel 
wall, the kidney, or the heart. Indeed, the 

depression of the physiological formation of 
COX-2-dependent prostanoids in these tissues 
has been identified as the molecular 
mechanism underlying the thrombotic 
cardiovascular complications of COX-2 
inhibition

34
. Seven placebocontrolled, 

randomized trials with three chemically distinct 
pdCOX-2 inhibitors, including celecoxib, have 
documented the cardiovascular risk. Of note, 
celecoxib is now used at lower doses than in 
the trials that showed its cardiovascular 
hazard. Celecoxib has 30-fold greater 
inhibitory activity against COX-2 compared 
with COX-1, and inhibits COX-1 only minimally 
at therapeutic concentrations

35,36
. Although the 

selectivity for COX-2 measured in vitro is lower 
for celecoxib compared with other drugs in the 
coxib class (e.g. rofecoxib, valdecoxib, 
lumiracoxib, and etoricoxib), it is very similar at 
therapeutic concentrations in vivo. Celecoxib 
also retains more ability to inhibit COX-1 
compared with other coxibs; however, the 
consequences of this with regard to its 
therapeutic efficacy and toxicity are not well 
understood

37-39. 

 

The Role of Celecoxib in Treatment of 
Psychiatric Disorders 
Schizophrenia  
Several clinical trials have investigated the 
effectiveness of celecoxib in the treatment 
procedure of Schizophrenia

40-45
. In Ref

40
,the 

authors studied the effect of celecoxib (400 
mg) plus amisulpride (200-1000 mg) in 
comparison with amisulpride (200- 1000 mg) 
plus placebo. The study was performed on 49 
schizophrenic patients who were diagnosed 
within two years of the study date, for duration 
of six weeks. The results show a significant 
difference Citation: Shalbafan M, Malekpour F, 
Donboli S, Shirazi E, Moridian M. The Role of 
Celecoxib in Treatment of Psychiatric 
Disorders: A Review Article. J Neurol Psychol. 
2018; 6(1): 4. J NeurolPsychol 6(1): 4 (2018) 
Page - 02 ISSN: 2332-3469 between 
celecoxib group and placebo group in Global 
Clinical Impression Scale (CGI) and Negative, 
Global and Total subscales of Positive and 
Negative Symptom Scale (PANSS)

40
. In Ref

41
, 

the authors compared 60 schizophrenic 
patients who were randomized in risperidone 6 
mg/day plus celecoxib 400 mg/day and 
risperidone 6 mg/day plus placebo arms for 8 
weeks. It was found that celecoxib arm had 
superiority in Positive, General and Total 
scores of PANSS

41
. Similarly, Muller and his 

colleagues conducted a research on 50 
schizophrenic patients who were randomized 
to risperidone plus celecoxib and risperidone 
plus placebo group for 5-weeks after washout 
period. They showed that patients who were in 
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celecoxib group had better outcome in 
comparison to placebo group in the PANSS 
total score

42
. In addition a research evaluated 

cytokine levels in 28 schizophrenic patients 
who are stable on olanzapine or risperidone 
after 8 weeks treatment with celecoxib or 
placebo as adjuvant therapy. This article 
reported that none of the measured cytokines 
altered after 8 weeks

43
. There was another 

study that compared 38 symptomatic 
outpatient schizophrenic patients who were on 
treatment with atypical antipsychotics in 2 
arms, celecoxib and placebo, as adjunctive 
therapy. Researchers reported there was no 
significant difference between two arms after 8 
weeks in clinical symptoms or measures of 
disability

44
. Finally, a Meta-analyzes was 

published recently and compared 326 
schizophrenic patients, 316 patients in 
celecoxib groups and 310 subjects in placebo 
groups. The authors concluded that celecoxib 
could be an effective and safe choice as 
adjunctive therapy for psychotic symptoms of 
schizophrenia, particularly in first episode of 
illness 

[45].
 Depression Similar to 

Schizophrenia, Depression has been widely 
studied to evaluate the effects adding 
celecoxib to the treatment procedure. In a six-
week study

46
, 40 patients who have been 

diagnosed as Major Depressive Disorder 
(MDD) were randomized into two arms, 
celecoxib (200 mg twice daily) or placebo plus 
sertraline (200 mg/day). Researchers showed 
that celecoxib group had better improvement 
in Hamilton Depression Rating Scale (HDRS) 
items and further reduction of Inerlukine-6 (IL-
6)

46
. In Ref

47, t
he authors compared two groups 

of 15 depressed female drug naive patients 
who were treated with celecoxib (100 mg/twice 
per day) or placebo in addition with sertraline 
for eight weeks. The authors reported 
significant improvement in depression 
symptoms through celecoxib group in 
comparison with placebo group in fourth week, 
whereas difference between two arms was not 
significant in eighth week

47
. Similarly, a six-

week study conducted to compare the effects 
of celecoxib (200 mg/two times per day) or 
placebo in added to fluoxetine 20 to 40 mg per 
day in 40 adult patients of MDD. Researchers 
showed greater improvement in depressive 
symptoms in celecoxib arm with no difference 
in side effects

48
. Another study also evaluated 

the effectiveness of celecoxib 400mg/d against 
placebo plus reboxetine for six weeks in 40 
depressed patients who began treating after a 
wash-out period. It has been reported that 
celecoxib plus reboxetine had greater 
improvement in comparison to reboxetine 
alone

49.
 Finally, a Meta-analyses included 

6262 subjects and its authors showed that 

anti-inflammatory agents, particularly 
celecoxib decrease depressive symptoms 
without increasing the risk of side effects

50.  

 
Depression 
 In particular populations Several researches 
were conducted to evaluate the effectiveness 
of celecoxib in subjects other than adults 
medically healthy depressed patients. 
Interestingly, two of these studies targeted 
depressed patients with a previously 
diagnosed cancer. Alamdarsaravi et al. 
investigated the effect of celecoxib (400 mg/d) 
in comparison to placebo in 40 patients with 
colorectal cancer and mild to moderate 
depression for six weeks. The authors 
reported a better improvement in celecoxib 
group

51.
 Similarly, Mohammadinejad and his 

colleagues compared depressive symptoms 
between two arms who were treated with 
celecoxib (400 mg/d) or diclofenac (50 mg/d) 
in 52 outpatients with breast cancer and mild 
to moderate depression for 6 weeks. They 
also, showed that celecoxib group had better 
improvement in depressive symptoms, 
significantly

52.
 In addition, another research 

conducted to evaluate celecoxib`s effect in 
comparison with placebo added to an 
antibiotic in patients with brucellosis on 
depressive symptoms. Researchers showed 
after eight week study on 40 subjects that 
celecoxib had superiority to placebo

53. 

 
Celecoxib Is An Effective Treatment For 
Patients With Ankylosing Spondylitis 
The European League Against Rheumatism 
(EULAR) guidelines

54
 advise that treatment 

should be tailored according to the current 
manifestations of the disease, including status 
and severity of symptoms. Disease monitoring 
(on an individual basis) should include patient 
history, clinical parameters, laboratory tests, 
and imaging, while non-pharmacological 
treatment should be based on patient 
education and regular exercise

54. 
Ongoing 

treatment with NSAIDs, including COX-2 
selective inhibitors, is recommended as first-
line drug treatment with other pharmacological 
treatments (including analgesics, directed 
corticosteroid injections, and anti-tumor 
necrosis factor [TNF] therapy) considered if 
NSAIDs are ineffective

5
. Surgery may also be 

considered in more severe, non-responding 
patient

54. 

The American College of Rheumatology 
(ACR) guidelines

55
 are similar, also strongly 

recommending ongoing treatment with 
NSAIDs and physical therapy. In the ACR 
guidelines, anti- TNF therapy is strongly 
recommended in patients who do not respond 
to NSAIDs as is surgery for more severe 
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patients, while the guidelines strongly 
recommended against the use of systemic 
glucocorticoids

55. 

 
CONCLUSION  
Celecoxib is reported to be an effective 
treatment for various psychiatric disorders 
including depression, schizophrenia. More 
studies with larger sample sizes are required 
to evaluate the use of this safe and interesting 
drug in psychiatric conditions and obtain an 
acceptable clinical suggestion. Celecoxib is 
one of the most well studied NSAID treatments 
for patients with ankylosing spondylitis with 
relatively strong evidence for its safety and 
efficacy. Recent evidence suggests that it may 
also have disease modifying properties. 
Patients with a high risk of radiographic 
progression may benefit from the continued 
use of celecoxib, even after achieving the 
significant improvements in clinical symptoms 
commonly recorded in clinical trials of this 
class of medicines. 
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