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20-carbon arachidonic acid
("eicos" is from the Greek word eikosi, the number 20)

Figure 1: Arachidonic acid three dimensional
representation, top; chemical structure diagram_ bottom.
The molecule is a long chain of CH and CH2 units,
terminated by the acid umt (COOH). There are 20
carbons in a linear chain that is folded as indicated in the
3-D representation.



Biosynthesis

of prostaglandins by cyclooxygenases
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Prostanoic Acid
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Figure 2: Pmstaglandms and ﬂ]mmboxanes. Pmstanmc acid is the basic prostanoid molecule,
and the ring structure (top) varies to vield the different groups of prostaglandins and thromboxanes (bottom).
These are all formed from arachidonic acid by the action of the COX enzvmes.
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Figure 3: Leukotrienes; these are formed from arachidonic acid by action of the LOX enzymes.



Affected Part Effects of Specific Prostanoids
PGE,_ & PGI, — smooth muscle dilation — vasodilation
Vascul th muscl iy -
ascilar smoofh muscie PGF,, & TXA, — vasoconstriction
PGI,. PGF, & PGIL, = smooth muscle contraction — cramps
Gl tract smooth muscle = = R ] )
PGE — decreased gastric acid secretion & ulceration
PGL, & PGE, — vasodilation & constriction, respectively
Lung smooth muscle TXAJ is a vasoconstrictor & bronchoconstrictor
PGFs contract while PGE_ relax respiratory smooth muscle
PGE, & PGI, = decreased platelet aggregation
Platelets . . ,
TXA, = increased platelet aggregation
. PGE, & PGF,_ — uterine contractions
Reproductive organs - o2 )
initiate & stimulate labor; menstrual pain
Kidneys PGE regulates arteriolar tone, compensatory vasodilatation, maintains normal blood flow, increased glomerular filtration rate

fever: PGE_ act on thermoregulatory center in brain — increased body temperature
Inflammatory processes pain: PGs — sensitize pain receptors to stimulation — increased pain

PGs promote vasodilation & increased vascular permeability



Eicosanoid Major Site(s) of Synthesis Major Biological Activities

PGD, mast cells inhibits platelet and leukocyte aggregation, decreases T-cell proliferation and lymphocyte migration and secretion of IL-1&ALPHA; and IL-2; induces vasodilation and production of cAMP

PGE, kidney, spleen, heart increases Vasodi.lai;ion gnd cAMP prll:»duction: enhancement of the effects of bradyldnin and histamine. induction of uterine contractions and of platelet aggregation: decreases T-cell proliferation
- and lymphocyte migration and secretion of IL-1&ALPHA; and IL-2

PGF2a kidney, spleen, heart increases vasoconstriction, bronchoconstriction and smooth muscle contraction

]E’G]-[2 many sites a short-lived precursor to thromboxanes AE and B} induction of platelet aggregation and vasoconstriction

PGIL, heart. vascular endothelial cells inhibits platelet and leukocyte aggregation, decreases T-cell proliferation and lymphocyte migration and secretion of IL-1&ALPHA: and IL-2; induces vasodilation and production of cAMP

TXA, platelets induces platelet aggregation. vasoconstriction. lymphocyte proliferation and bronchoconstriction

TXB, platelets induces vasoconstriction

LTB, immmne cells® induces leukocyte chemotaxis and aggregation. vascular permeability, T-cell proliferation and secretion of INF-&gamma . IL-1 and IL-2

LTC, immmne cells® component of SRS-A** induces vasodilation. vascular permeability and bronchoconstriction and secretion of INF -&gamma

LTD, immmne cells® predominant component of SRS-A, induces vasodilation, vascular permeability and bronchoconstriction and secretion of INF-&gamma

LTE, mast cells and basophils component of SRS-A** induces vasodilation and bronchoconstriction

*  mainly from immmume cells, such as monocytes, basophils, alveolar macrophages, neutrophils, eosinophils, mast cells, epithelial cells;

%% SRS-A = slow-reactive substance of anaphylaxis



Phospholipid to AA
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Phospholipid to AA by PLAZ2
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Membrane Phospholipids
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Cannabinolds currently licensed for clinical use
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Selective inhibition of COX-2
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Failure of COX-2 inhibition
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Point Estimates and Summary Relative Risks for Cardiovascular Events With Rofecoxib and

Celecoxib
FRofecoxib Cedacoxib
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McGettigan, P. et al. JAMA 2006;296:1633-1644.

Copyright restrictions may apply. JAMA



Point Estimates and Summary Relative Risks for Cardiovascular Events With Naproxen and

Diclofenac
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Results of Case-Control and Cohort Studies Reporting on Cardiovascular Risks With
Cyclooxygenase 2 Inhibitors

1 —
Table 3. Results of Case-Control and Cohort Studies Reporting on Cardiovascular Risks With Cyclooxygenase 2 Inhibitors

Relative Risk (95% Confidence Interval)

Rofecoxib Rofecoxib
Source All Celecoxib All Rofecoxib =25 mg/d =25 mg/d Meloxicam

Case-control studies that reported on COX-2 inhibitors

Hippiskey-Cox and Coupland ® 2005 1.21 (0.96-1.54)  1.32(1.09-1.61) MR MR MR

Graham et al,* 2005 0.84 (0.67-1.04)  1.34(0.98-1.82) 1.23(0.28-1.71) 3.00 (1.08-8.31) MR

Sclomaon et al,” 2004 0483 (0.84-1.02) 1.1401.00-1.31  1.21 1.01-1.44*  1.70(1.07-2.71)1 MR

MoGettigan et al,"* 2006 1,171 {0.58-2.11)  0.863(0.31-1.28) ME MR MR

Kimmel et al,'"'® 2004/5 043 (0.23-0.7%) 1.16(0.70-1.83) MR MR MR

Singh et al,* 20053 1.09{1.02-1.18)  1.32(1.22-1.42) MR MR 1.37 (1.05-1.78)

Sturkenboom et al,** 20053 MR 1.52 (1.08-2.15) ME 2.32 1.2-4.4%5 MR

Johnsen at al,™ 2005 1.25(0.97-1.62)  1.80(1.47-2.21) MR MR ME

Levesaue et al, @ 2005 0.99{0.85-1.16) 1.24(1.05-1.48) 1.2 (1.02-1.43) 1.73 (1.08-2.78) 1.08 (0.49-2.30)

Garcia Rodriguaz et al,*® 2004 MR MR MR MR 0.97 [0.80-1.58)

Summary relative risk 1.01 {0090-1.13)  1.31(1.18-1.46)  1.21(1.08-1.35) 1.89(1.43-2.51) 1.25 (1.00-1.55)
Cohort studies that reported on COX-2 inhibitors

Giglagon at al,’" 2008 206 (1.73-2.45) 2290199285 217 (1.85-2.54) 3.31(2.37-4.81) MR

Marndani et al* 2003 0.90{0.70-1.20) 1.00.80-1.40) MR MR MR

Ray et al*' 2002 0.96 {0.76-1.21) MR 1.03 {0.78-1.35) 1.70 (0.98-2.95) MR

Summary relative risk 1.22 (0,89-2.168) 1.53(0.658-3.44) 1.51(0.73-3.13) 2.461.29-4.71) MR
Case-control and cohort studies combined risk estimates 1.06 (0.91-1.23)  1.35(1.15-1.59) 1.33(1.00-1.79) 219 (1.64-2.81) 1.25 (1.00-1.55)

Abbresiations: COX, cycloogynenase; NR, not reported,

*vs Celecoxb = 200 mgdd; author's reported risk was smilar compared with no curent nonstercidal anti-inflammatory dnag,
tws Celecoxity = 200 modd; author's reported sk was simiiar compared with no curent nonstercidal anti-inflarmmatory drg.

fPublished abstract only,

§ Twice the recommended dosa"; odds ratio reporied only for cerebrovascular ischemia; no devation in sk for cardiovascular ischemia but odds ratio not reported,
Dala for combinad end point of deathvrecurrent acule rmyoecardial infarclion provided by study suthor,

McGettigan, P. et al. JAMA 2006;296:1633-1644.

Copyright restrictions may apply.



Results of Case-Control and Cohort Studies Reporting on Cardiovascular Risks With

Nonselective NSAIDs

Table 4. Results of Case-Contral and Cohaort Studies Reporting on Cardiovascular Risks With Nonselective NSAIDs

Any/Other .
Source Naproxen Diclofenac Ibuprofen Indomethacin NSAIDs Piroxicam
Hippisley-Cox and Coupland,” 2006 1.27 (1.01-1.60) 1.85(1.39-1.72) 1.24 {1.11-1.39) MR 1.21 (1.20-1.44)* NR
Graham et al,* 2005 114 (1.00-1.30) 1.60 (0.92-2.79) 1.06 (0.96-1.17) 1.30 (1.06-1.59) 113 (1.01-1.27)* MR
McGettigan et al,™* 2008 MR MR 0.88 (0.53-1.81) MR 0.57 (0.41-1.08)T MR
Kimmel et al,'>'"* 2004/5 0.48 (0.28-0.82)¢ MR 0.52 {0.38-0.69) NR 0.61 0.52-0.71)t MR
Singh et al** 2005§ 1.08 (0.95-1.22) MR 1.11{1.01-1.23) 1.71(1.38-2.17) 1.12 (1.06-1.18)0 MR
Johnsen et al = 2005 1.50 (0.89-2.29) MR MR MR 1.68 (1.52-1.85)* MR
Levesque et al,"° 2005 117 [0.75-1.84) MR NR MR 1.00 (0.73-1.37F MR
Fischer et al ¥ 2005 0.96 (0.66-1.38) 1.23 (1.00-1.51) 1.16{0.92-1.48) 1.36 (0.82-2.25) 1.07 (0.96-1.19)t 0.95 (0.53-1.69)
Garcia Rodriguez et al,*® 2004 0.89(0.64-1.24) 1.18 (0.99-1.40) 1.06 {0.B7-1.29) 0.86 (0.87-1.32) 0.85 0.77-1.18)* 1.25(0.69-2.2)
Bak et al,™ 2003 Q.7 (0.4-1.1) 11107117 1.301.0-1.8) 1.40 (0.80-2.40) 1.2 (1.1-1.4)¢ MR
Solomaon et al ¥ 2002 0.84 (0.72-0.98) MR 1.02 {0.88-1.18) NR 1.00 (0.892-1.08F 0.5(0.2-1.3)
Schlienger et al,®" 2002 068 (0.42-1.13) 1.38 (1.08-1.77) 1.17 {0.B7-1.58) 1.03 (0.58-1.85) 117 (0.99-1.37)F 1.65 (0.78-3.49)
Watson et al,¥ 2002 057 ({0.31-1.08) 1.68(1.14-2.49) 0.74 (0.35-1.55) MR 1.47 (1.00-2.16)* MR
Garcia Rodriguez et al,™ 2004 MR MR MR NR 1.45 (1,18-1.79F MR
Summary relative risk 096 (0.84-1.10)  1.35 (1.21-1.54) 1.06 {0.85-1.18) 1.30 (1.07-1.60) 1.10(098-1.24) 1.06 (0.70-1.59)
Adjusted date cohort studies that reported
on NSAIDs
Gislason et al,' 2006 NR 219 1.93-2.49) 1,39 {1.27-1.53) NR 1.32 (1.21-1.48)% MR
Curtis et al,'® 2003 MR MR 0.84 {0.70-1.01) MR 0.96 (0.86-1.06)* MR
MacDonald and YWei,'™ 2003 MR 0.80 (0.49-1.31) 1.73(1.05-2.84) MR 1,03 [0.77-1.37* MR
Marmdani et al ®° 2003 1.0{06-1.7) MR NR NR 1.2 (0.9-1.4)* MR
Ray et al,”' 2002 0.93 {0.82-1.06) MR 0.91 (0.78-1.08) NR MR MR
Ray et al,™ 2002 095 (0.82-1.09) MR 1.15{1.02-1.28) MR 1.03 (0.92-1.16) MR
Summary relative risk 084 (0.85-1.04) 1.35(0.51-3.65) 1.12(0.80-1.38) 1.10 (0.85-1.29)
Case-contral and cohort studies combined 0.97 (0.87-1.07)  1.40(1.16-1.70) 1.07 {0.97-1.18) 1.30 (1.07-1.60) 1.10 (1.00-1.21)  1.06 (0.70-1.59)

risk estimates

Apbresiations: NR, not reparted; NSAID, nonsteroidal anti-infammatory dnig.
*NSAIDs other than those reported on indhiduaily,

Al NSAIDS,

Tws Celecoxib= 200 mg/d.

SPublished abstract only.

Deala for combined end point of daathvrecurrant acule rmyecardial infarclion providaed by sludy autbor,

McGettigan, P. et al. JAMA 2006;296:1633-1644.

Copyright restrictions may apply.



COX-2 inhibition is nothing for a COX-2 inhibitor “?
Why is only celecoxib still in the US market ?
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COX-2 inhibition is nothing for a COX-2 inhibitor.
Why is only celecoxib still in the US market ?
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