
Clinical Pharmacokinetics 
of Meloxicam
A Cyclo-Oxygenase-2 Preferential Nonsteroidal
Anti-Inflammatory Drug

Neal M. Davies1 and Neil M. Skjodt2

1 Department of Pharmaceutics, School of Pharmacy, College of Health Sciences, 
University of Sydney, Sydney, New South Wales, Australia

2 Respiratory Research Group, Faculty of Medicine, University of Calgary, Calgary, Alberta, Canada

Contents
Abstract  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 115
1. Pharmacokinetic Properties  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 116

1.1 Absorption  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 116
1.2 Distribution  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 116
1.3 Metabolism  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 120
1.4 Elimination  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121

2. Implications of Pharmacokinetic Properties for Therapeutic Use  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121
2.1 Dosage and Therapeutic Range  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121
2.2 Effects of Disease and Age on the Pharmacokinetics of Meloxicam  .  .  .  .  .  .  .  .  .  .  .  .  .  . 122

3. Pharmacokinetic Drug Interactions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 122
4. Preferential Inhibition of Cyclo-Oxygenase-2 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 123
5. Conclusions  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 124

Abstract Meloxicam [4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-benzothiaz-
ine-3-carboxamide-1,1-dioxide] is a nonsteroidal anti-inflammatory drug (NSAID)
of the oxicam class which shows preferential inhibition of cyclo-oxygenase-2.

Meloxicam has a plasma half-life of approximately 20 hours, making it con-
venient for once-daily administration. Meloxicam is eliminated after biotransfor-
mation to 4 pharmacologically inactive metabolites, which are excreted in urine
and faeces. Meloxicam and its metabolites bind extensively to plasma albumin.
Substantial concentrations of meloxicam are attained in synovial fluid, the pro-
posed site of action in chronic inflammatory arthropathies.

Neither moderate renal nor hepatic insufficiency significantly alter the phar-
macokinetics of meloxicam. Dosage adjustment is not required in the elderly.
Drug-drug interaction studies are available for some commonly co-prescribed
medications. Concentration-dependent therapeutic and toxicological effects have
yet to be extensively elucidated for this NSAID.
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Meloxicam [4-hydroxy-2-methyl-N-(5-methyl-
2-thiazolyl)-2H-1,2-benzothiazine-3-carboxamide-
1,1-dioxide] is a nonsteroidal anti-inflammatory
drug (NSAID) that inhibits prostaglandin synthesis
via relatively selective inhibition of cyclo-oxygenase-2
(COX-2), imparting analgesic, antipyretic and anti-
inflammatory properties.[1] Meloxicam is a zwit-
terion in the pH range 1 to 4 and an anion above
pH 4.[2,3]

Meloxicam is currently marketed in more than
30 countries worldwide.[4] Therapeutic doses of
meloxicam have proven to be equally effective
compared with other commonly used NSAIDs in
the treatment of rheumatoid arthritis, osteoarthri-
tis, ankylosing spondylitis and other rheumatologi-
cal conditions.[5] The good tolerability profile of
meloxicam in basic, clinical and epidemiological
studies has been attributed to its COX-2 selectiv-
ity.

General review articles are available describing
the pharmacological properties, therapeutic uses,
selectivity for COX-2 and pharmacokinetics of
meloxicam.[5,6] In this article, the clinical pharma-
cokinetics of meloxicam and its metabolites are up-
dated and reviewed.

1. Pharmacokinetic Properties

1.1 Absorption

Meloxicam is most often administered orally,
with conventional regular-release tablets being
commercially available. Meloxicam has also been
administered as an intravenous or intramuscular
solution and as a rectal suppository. Tables I and II
show the pharmacokinetic properties of meloxi-
cam when administered in different formulations
and in different disease states.

Parenteral, oral or rectal doses of meloxicam are
almost completely absorbed with an absolute bio-
availability of 89%.[7,8] There were no detectable
differences in bioavailability when meloxicam
was given following food.[9] Maximum plasma
concentrations (Cmax) were achieved 9 to 11 hours
(tmax) after 30mg of meloxicam was given orally.[9]

Rectal administration produced similar tmax val-

ues.[8] In a crossover study, 30mg of 14C-labelled
meloxicam was given to 4 healthy men as a 15-
minute intravenous infusion and as an oral solu-
tion. After intravenous administration, tmax was 1
to 1.5 hours[8] with an absolute median bioavaila-
bility of 97%. The area under the concentration-
time curve (AUC) is proportional to dose in the range
7.5 to 30mg.[7]

Because of its long half-life (22 to 24 hours),
steady-state blood concentrations of meloxicam
are not achieved for 3 to 4 days with oral adminis-
tration of meloxicam. Assessment of clinical utility
should account for this delay. Tablets, capsules and
rectal suppositories are bioequivalent.[8]

For situations requiring rapid analgesia (such as
acute mechanical lower back pain, sciatica and
acute flares of osteoarthritis) a parenteral form of
meloxicam has been developed. Meloxicam is rap-
idly and completely absorbed after intramuscular
administration with a mean absolute bioavailabil-
ity of 102%. In 32 non-obese healthy adults, intra-
venous infusion of meloxicam 15mg over 1 minute
resulted in mean plasma concentrations 3 minutes
after the start of intravenous injection (C3 min) of
2.99 ± 0.75 mg/L, higher than the mean peak con-
centrations (Cmax) observed after intramuscular
administration of the same dose (1.62 ± 0.20
mg/L).[10]

1.2 Distribution

The apparent volume of distribution (Vd/F) de-
termined after oral administration is between 10
and 15L in humans (0.1 to 0.2 L/kg), approximates
to the extracellular fluid volume, and is consistent
with that of other similar oxicams.[11]

Meloxicam is strongly bound to serum albumin
(>99%) and thus has a small mean steady-state vol-
ume of distribution (Vss) of 0.2 L/kg after intrave-
nous administration.[11] Since meloxicam is essen-
tially confined to the actual distribution volume of
albumin, its tissue binding is far less important than
its plasma binding in determining Vss.

The synovium is the proposed primary site of
action for NSAIDs in chronic inflammatory ar-
thropathies. Meloxicam readily penetrates into
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perivascular spaces, including the synovial fluid.
In 36 patients with arthropathies, synovial fluid
concentrations of meloxicam were determined af-
ter a 60mg oral loading dose followed by either 2,
4 or 6 daily 30mg oral doses (n = 12 in each group).
The mean [± standard deviation (SD)] synovial
fluid concentrations of meloxicam were 49 ± 18%,
49 ± 23% and 40 ± 5% of corresponding plasma
concentrations on days 2, 4 and 6 respectively;
there was a statistically significant difference be-
tween days 4 and 6.[12] In a second study, 4 patients
were loaded with meloxicam 60mg followed by 30
mg/day for 1 week; plasma and synovial fluid
meloxicam concentrations were determined on day
7 at 0, 1, 5 and 24 hours after administration. The
mean synovial fluid concentrations were 51 ± 14%,
57 ± 26%, 47 ± 10%, and 52 ± 10% of the corre-
sponding mean plasma concentrations at 0, 1, 5 and
24 hours, respectively.[12] In summary, synovial
fluid concentrations of meloxicam are approxi-
mately half of the corresponding plasma concen-
trations.

There has been considerable recent interest in
the development of topical NSAIDs. When applied
topically, these drugs are formulated to penetrate
the skin in sufficient amounts to deliver therapeutic
doses to underlying joints and muscles. Topical de-
livery might allow local therapeutic efficacy while
minimising systemic toxicity. Currently, there are
no published studies or information available con-
cerning synovial fluid meloxicam concentrations
after cutaneous application.

NSAIDs may provide relief of neuropathic pain,
such as sciatica. Neural penetration has been de-
scribed for several oxicam NSAIDs in preliminary
animal studies.[13] Following rapid carotid infusion
into rats, 19% of administered radiolabelled meloxi-
cam was recovered from brain homogenates fol-
lowing decapitation 5 sec after injection. Intracel-
lular meloxicam accounted for 23% of the total
measured radioactivity. Meloxicam had similar
penetration properties compared with other oxicams.
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1.3 Metabolism

Meloxicam is extensively metabolised in the
liver to 4 pharmacologically inactive metabolites
which are excreted in both urine and faeces
(fig. 1).[11] Negligible amounts (<0.25%) of radio-
labelled meloxicam are eliminated unchanged in
urine, and only 1.6% of the parent compound is
deposited in faeces. The main metabolites of
meloxicam are independent of route of administra-
tion.

The 4 metabolites of meloxicam in urine ac-
count for 42.8% of an administered radioactive
dose.[11] Oxidation of the 5-methyl group of the
thiazolyl ring forms hydroxy (AF-UH 1 SE) and
carboxylic acid (UH-AC 110 SE) metabolites. AF-
UH 1 SE {2-[[(4-hydroxy-2-methyl-2H-1,2-benzo-
thiazine-3-yl)carbonyl]amino]-5-thiazolemet
hanol S,S-dioxide} comprises approximately 18%
and UH-AC 110 SE {2-[[(4-hydroxy-2-methyl-
2H-1,2-benzothiazine-3-yl)carbonyl] amino]-5-
thiazolecarboxylic acid S,S-dioxide} approximately
30% of urinary metabolites. Oxidative cleavage of
the benzothiazine ring yields 2 oxoacetic acid me-
tabolites. DS-AC 2 SE [(5-methyl-2-thiazolyl)amino
oxoacetic acid] comprises approximately 36%, and
BI-BO 8032 NA {2-[(hydroxyacetyl)amino]-5-
thiazolecarboxylic acid} approximately 11% of
urinary metabolites.

Faecal and urinary metabolite distributions dif-
fered significantly. The UH-AC 110 SE metabolite
comprised approximately 98% of faecal metabo-
lites, with only traces of the remaining 3 metabo-
lites being detected.[11] Metabolism in vivo and in
vitro yields the same metabolites.

The cytochrome P450 (CYP) 2C subgroup of
isoenzymes, possibly CYP2C9 or 2C8, appears to
play a major role in oxidative metabolism of
meloxicam.[11] These isoenzymes metabolise
many drugs, such as other NSAIDs, warfarin and
phenytoin. Drug-drug interactions are, therefore,
possible. Human hepatocytes are capable of con-
verting meloxicam to the 5-hydroxymethyl meta-
bolite (AF-UH 1 SE) and then to the 5-carboxy
metabolite (UH-AC 110 SE).[14] CYP2C9, and to a
lesser extent CYP3A4, converts meloxicam to its
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5-hydroxymethyl metabolite. In human
microsomes, meloxicam is an inhibitor of tolbuta-
mide oxidation, sulfaphenazole inhibits
meloxicam metabolism, and meloxicam is ac-
tively metabolised by recombinant CYP2C9, con-
firming the involvement of CYP2C9.[14] The in-
volvement of CYP3A4 was demonstrated by
inhibition of meloxicam metabolism by ketocon-
azole, a correlation between meloxicam metabo-
lism and nifedipine oxidase activity, and metabo-
lism of meloxicam by recombinant CYP3A4.[14]

1.4 Elimination

After administration of 14C-labelled meloxicam,
collected urine contained 42.8% of the adminis-
tered dose of radioactivity.[11] Over 90% of the
plasma radioactivity represented parent meloxi-
cam. After both oral and intravenous administra-
tion, >50% of administered radioactivity was re-
covered within the first day of administration.
Radioactivity in urine accounted for 45% of the
dose after intravenous administration, and 43%
after oral administration. Within 7 days, faecal
radioactivity accounted for 49% of the dose after

intravenous administration, and 47% after oral ad-
ministration.[11]

The apparent oral clearance (CL/F) of meloxi-
cam ranges from 0.42 to 0.7 L/h. The terminal
elimination half-life (t1⁄2β) of meloxicam in plasma
ranges from 13 to 20 hours; the lower values are
perhaps outliers.[11]

2. Implications of Pharmacokinetic
Properties for Therapeutic Use

2.1 Dosage and Therapeutic Range

The usual recommended initial oral dosage of
meloxicam for the treatment of chronic arthropa-
thies is 15 to 30 mg/day. Meloxicam is a relatively
slowly absorbed NSAID, with peak plasma con-
centrations attained after approximately 10 hours.[9]

Clinical effects may occur less rapidly with
meloxicam than with other NSAIDs that have more
rapid absorption, although in general establishing
relationships between plasma concentrations of
NSAIDs, dosage regimens and clinical effects has
been difficult. Intramuscular meloxicam relieved
pain in acute sciatica more rapidly than did oral
meloxicam.[15] The considerable variation reported
in the tmax of meloxicam depending on route of
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administration and the concomitant use of other
drugs (see table II) complicates clinical use. Fur-
ther studies addressing the effects of free meloxi-
cam on inflammatory mediators and clinical effi-
cacy are required to optimally guide therapy. There
are likely to be tissue, plasma and urine concentra-
tion-effect relationships with meloxicam as seen
with several other NSAIDs.[16]

The metabolites of meloxicam do not alter cyclo-
oxygenase activity in vitro or in vivo. Meloxicam
derivatives have neither anti-inflammatory nor an-
algesic activity in animal studies.[17] Although
studies with meloxicam have not yet been per-
formed, other NSAIDs have been preliminarily
shown to reduce colon neoplasia and the degener-
ative effects of Alzheimer’s disease. Consequently,
meloxicam or its metabolites may possess novel
pharmacological properties.

2.2 Effects of Disease and Age on the
Pharmacokinetics of Meloxicam

Low extraction drugs have a low intrinsic clear-
ance relative to hepatic blood flow; consequently,
only unbound drug is available for hepatic clear-
ance. Advanced age, hepatic dysfunction, chronic
arthropathies, renal dysfunction and concomitant
administration of other xenobiotics all may have
the potential to affect plasma protein binding of
meloxicam and alter the pharmacokinetic and phar-
macodynamic properties of the drug.

Drug excretion may be prolonged in old age,
and extended administration of compounds with
long half-lives may result in elevated plasma con-
centrations in the elderly. The pharmacokinetics of
meloxicam do not appear to be appreciably modi-
fied in older (>65 years) compared with younger
(<55 years) men.[18] Older women (>65 years) had
59% increases in plasma meloxicam concentra-
tions compared with younger women (<55 years),
but adverse effects were similar in both groups.[18]

Although no changes in dosage were recom-
mended, the clinical implications of these gender
differences warrant further study.

Therapeutic regimens in children are generally
based on extrapolations from adult pharmaco-

kinetics. There appear to be no studies of meloxi-
cam pharmacokinetics in children.

Many patients with rheumatoid arthritis have
some degree of renal impairment, and elderly pa-
tients with poor renal function are especially prone
to NSAID-induced azotaemia. There were no sig-
nificant differences in meloxicam pharmacokinet-
ics between individuals with normal [creatinine
clearance (CLCR) >60 ml/min (>3.6 L/h)] and
mildly impaired [CLCR 41 to 60 ml/min (2.5 to 3.6
L/h)] renal function.[19] Similar results were noted
in a 28-day trial of meloxicam 15 mg/day in pa-
tients with mild azotaemia.[20] In another study, pa-
tients with moderate azotaemia [CLCR 20 to 40
ml/min (1.2 to 2.4 L/h)] had lower total plasma
meloxicam concentrations and consequently higher
plasma clearances compared with healthy individ-
uals.[19] Meloxicam pharmacokinetics after a sin-
gle oral 15mg capsule were compared between 12
patients with end-stage renal disease (ESRD) and
age-matched controls. Patients with ESRD had in-
creased free fractions of meloxicam (approx. 0.9%
compared with 0.3% in controls), but greater rela-
tive total clearances (approx. 211% compared with
controls), so that no accumulation of meloxicam
occurred. Meloxicam was not dialysable. For pa-
tients with moderate to end-stage renal failure, a
lower meloxicam dosage (e.g. 7.5 mg/day) may be
prudent given higher Cmax values.[21]

The pharmacokinetics of meloxicam were also
similar in patients with cirrhosis and healthy con-
trols.[22]

3. Pharmacokinetic Drug Interactions

There is little information on the effects of other
drugs on the pharmacokinetics of meloxicam. Ant-
acids or histamine (H2) receptor antagonists are
used for symptomatic relief of NSAID-induced
ulcerations and gastritis. There were no changes in
the Cmax, tmax, half-life or AUC of meloxicam when
it was given with either antacids or cimetidine.[28]

NSAIDs may potentiate the effect of oral anti-
coagulants by displacing them from protein bind-
ing sites or altering their metabolism. In a study of
the potential interaction between meloxicam and
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warfarin,[23] daily administration of meloxicam
15mg for 7 days to steady-state concentrations was
initiated in healthy volunteers. Warfarin was then
started to achieve stable increases in prothrombin
times while continuing meloxicam. Finally, meloxi-
cam was withdrawn and warfarin continued. Pro-
thrombin times were not significantly altered by
concomitant meloxicam treatment. The protein
binding of warfarin was not affected by meloxi-
cam. Meloxicam did not affect the pharmacokinet-
ics of R-warfarin; however, for S-warfarin, slightly
higher (+11%) plasma concentrations and steady-
state AUC were observed. Meloxicam and S-warfarin
are metabolised by the same CYP isoenzyme. Careful
monitoring of prothrombin time should be under-
taken if meloxicam is administered concomitantly
with warfarin.[23]

Digoxin is often administered for the treatment
of cardiac disease in patients with rheumatoid ar-
thritis who are also receiving NSAIDs. In 12
healthy volunteers administered multiple doses of
meloxicam and β-acetyl-digoxin in divided doses
over 8 days, steady-state plasma digoxin concen-
trations and AUC values did not change. The t1⁄2β
of digoxin was reduced by 12%, but this change
was considered too small to warrant alteration of
the dosage of digoxin.[24] There appear to be no
studies of cardiac patients receiving digoxin and
meloxicam; consequently, careful clinical and bio-
chemical follow-up would be prudent in such pa-
tients.

Attenuation by NSAIDs of the hypotensive re-
sponse to several antihypertensive drugs, includ-
ing diuretics, has been reported. In a study of the
interaction of meloxicam and furosemide (frusem-
ide),[25] 3 daily 40mg doses of furosemide were
given to 15 healthy volunteers followed by 10 daily
15mg doses of meloxicam; finally, both meloxi-
cam and furosemide at these dosages were given
for 3 days. Small reductions in furosemide-
induced natriuresis were noted; no changes in the
pharmacokinetics of either meloxicam or furose-
mide were observed. In 19 patients with moderate
compensated heart failure (New York Heart Asso-
ciation grade II to III) on furosemide, a 21-day

crossover trial of meloxicam versus placebo (7
days on each therapy with a 7-day wash-out phase)
revealed only small increases in furosemide Cmax

and urinary elimination with co-administered
meloxicam. These increases were not thought to be
clinically significant.[26]

NSAIDs are often co-administered with dis-
ease-modifying antirheumatic drugs such as meth-
otrexate in patients with rheumatoid arthritis.
Fourteen patients with rheumatoid arthritis were
given intravenous methotrexate 15mg before and
after 7 daily 15mg oral doses of meloxicam. No
differences in methotrexate pharmacokinetics or
adverse effects were noted with or without meloxi-
cam.[27]

The self-administration of aspirin (acetylsali-
cylic acid) by patients already receiving meloxi-
cam may be cause for concern. Concurrent admin-
istration of aspirin 4 g/day increased Cmax for
meloxicam by approximately 25% and AUC by ap-
proximately 10%.[28] Although these increases
were judged to be clinically insignificant, properly
powered adverse effect surveillance was not re-
ported.

Patients with rheumatoid arthritis may have
dyslipidaemias, for which they may receive chole-
styramine. Absorption of NSAIDs can be impaired
if they bind to cholestyramine in the proximal
gastrointestinal tract. Before and after taking oral
cholestyramine resin 3 times daily, 12 healthy male
volunteers were given intravenous meloxicam
15mg. Cholestyramine increased the clearance of
meloxicam by approximately 50% and reduced its
t1⁄2β from 19 to 12 hours, resulting in a 40% reduc-
tion in mean residence time; Vd remained un-
changed. Together, these observations suggest that
meloxicam undergoes enterohepatic recircula-
tion.[29] Further studies are required to determine
the extent of biliary or enteroenteric secretion of
meloxicam.

4. Preferential Inhibition of
Cyclo-Oxygenase-2

Meloxicam preferentially, but not selectively,
inhibits COX-2. Most marketed NSAIDs can be

Meloxicam 123

© Adis International Limited. All rights reserved. Clin Pharmacokinet 1999 Feb; 36 (2)



considered nonselective for the cyclo-oxygenase
isoenzymes. For example, meloxicam and
nimesulide can be classified as COX-2 preferen-
tial, whereas newer compounds such as SC-58125
and L-754,337 are selective for COX-2.[30] Drug
plasma concentrations, protein binding and tissue-
specific inhibition of prostaglandin synthesis can
all influence the degree of COX-2 inhibition.[30]

The COX-2 preference of meloxicam is struc-
turally dependent, as demonstrated by a compari-
son of the pharmacodynamics of meloxicam and its
4′ isomer.[31] In a human whole blood assay, the
ratio of concentrations necessary to inhibit COX-1
and COX-2 by 50% (IC50) was 13 for meloxicam
and 1.8 for its isomer. In rat models, meloxicam
was a weaker inhibitor than its 4′ isomer of gastric
and renal prostaglandin synthesis, but not of paw
swelling.[31]

An emerging advantage of NSAIDs that show
preferential COX-2 inhibition may be reduced gas-
trointestinal toxicity relative to nonselective
NSAIDs. The dose at which 50% of treated rats
developed gastroduodenal ulcers was 2.4 mg/kg
for meloxicam and 0.4 mg/kg for 4′-meloxicam.[31]

In a trial comparing COX-2–selective (carprofen),
COX-2–preferential (meloxicam) and COX-non-
selective (ketoprofen) NSAIDs with gelatin pla-
cebo, dogs receiving carprofen and gelatin had
fewer endoscopic gastroduodenal ulcerations after
7 and 28 days than those receiving the other
NSAIDs, which all had similar ulceration rates.[32]

Clinical studies have shown similar trends. In a
double-blind placebo-controlled comparison of
meloxicam 15 mg/day or piroxicam 20 mg/day for
28 days in 44 healthy adult volunteers, piroxicam
induced transient mild gastroduodenal ulcerations
in 6 of 7 individuals whereas meloxicam induced
no macroscopic damage.[33] In 2 large prospective
comparative trials [Meloxicam Large-Scale Inter-
national Study Safety Assessment (MELISSA) and
Safety and Efficacy Large-Scale Evaluation of
COX-Inhibiting Therapies (SELECT)], meloxicam
caused significantly less gastrointestinal toxicity
than nonselective NSAIDs in patients with osteo-
arthritis.

The international double-blind randomised ME-
LISSA trial compared 4635 patients receiving
meloxicam 7.5 mg/day with 4688 receiving diclo-
fenac 100 mg/day.[34] Significantly fewer meloxi-
cam than diclofenac recipients experienced gastro-
intestinal problems (13 vs 19%), required or
remained in hospital because of adverse effects (5
vs 121 hospital days), or withdrew because of ad-
verse effects (5.5 vs 8.0%). However, diclofenac
provided more effective analgesia than meloxicam.

SELECT, a prospective international multi-
centre double-blind double-dummy randomised
parallel-group trial, compared 4320 patients re-
ceiving meloxicam 7.5 mg/day for 28 days with
4336 patients receiving piroxicam 20 mg/day for
28 days.[35] Adverse effects were significantly
lower in the meloxicam group (22.5%) compared
with the piroxicam group (27.9%; p = 0.001).
Meloxicam recipients had significantly fewer gas-
trointestinal complications (dyspepsia, nausea,
vomiting, pain, perforation or haemorrhage) than
piroxicam recipients (10.3 vs 15.4%; p = 0.001).
The efficacy of both drugs was equivalent.

The COX-2 preference of meloxicam may also
be clinically important in other extra-articular dis-
eases. In an open-label uncontrolled study of
meloxicam in UV dermatitis, 10 patients received
UV irradiation at the minimal erythema dose
(MED) with or without meloxicam 7.5mg. No dif-
ferences in UV protection compared with previous
studies of nonselective NSAIDs were noted.[36] In
an animal study of the central effects of superfusion
of indomethacin and meloxicam into rat spinal
cord, only the COX-2–preferential meloxicam in-
hibited spinal reflexes.[37]

5. Conclusions

The long half-life and preferential COX-2 inhi-
bition of meloxicam may provide the convenience
of once-daily administration with reduced gastro-
intestinal adverse effects. Minimal pharmaco-
kinetic changes have been reported in the elderly,
in patients with renal or hepatic impairment, or
when meloxicam is administered with other com-
monly co-prescribed drugs. However, enhanced
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clinical vigilance in such cases is still advisable.
Further study and clinical experience are required
before the unique properties of this oxicam can be
fully appreciated. As with other NSAIDs, further
investigation of novel effects in Alzheimer’s dis-
ease and colorectal cancer should be undertaken.
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