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What is NSAID?
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- Aspirin may reduce colorectal cancer

* regular use: at least 2
tablets of 325 mg/week

094
0.5-1.5 tablets/week ——
0.80
2“ .
5 tablets/week —_—
FIGURE 1. Effect of dose of 0.72
regular use of ASA =10 -
years on the risk of colorec-  6-14 tablets/week —
tal cancer (CRC) in men 0.30
HPES study).141 .
( study) > 14 tablets/week Py
0 1 2

Estimated Relative Risk

Lanas. Am J Med Sci 2009;338(2):96i1 106
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COX-2 COX-1 Direct effect
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PG dependent pathway

Arachidonic acid

Cyclooxygenase Lipoxygenase
pathway Nway

COX-1 COX-2 Leukotrienes
(physiologic) (inducible) (inflammatory sites)
Inflammation

! l

Prostaglandins
(inflammatory sites,
macrophages, synovocytes)

Inflammation pain and fever

Prostaglandins,
thromboxane
(stomach, intestine,
Kidney, platelets)

Mucosal protection, renal
blood flow and haemostasis




COX-1vs COX-2

Small, sharp, aspirin-like Big, blunt drugs
drugs fit in mouths of both fit only into the
COX-1 and COX-2 mouth of COX-2

Narrow-
mouthed Wide-mouthed

COX-1 COX-2




COX-2 selectivity of NSAIDs (In vitro)

Rofecoxib
NS-398

>50-fold COX-2 selective |

‘E‘waq Tu,
’

.** Meloxicam s,
. -
*e,, Celecoxih+?

Nimesulide

5-50-fold COX-2 selective

Diclofenac
Sulindac sulfide
Meclofenamate
Piroxicam
Diflunisal
Sodium salicylate

<5-fold COX-2 selective,

Fenoprofen

Ibuprofen
Tolmetin

) Naproxen
Aspirin

Indomethacin
Ketoprofen
8 ) Flurbiprofen
¢ ) Ketorolac
I T I i | | |
-3 -2 -1 0 1 2 3

Increasingly COX-2-selective

Increasingly COX-2-selective

CHy

celecoxib

Range of COX selectivity for COX-1 and COX-2




Prothrombotic

COX-2 selectivity

Less Gl side effect

Rofeecoxib Diclofenac
Celecoxib
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. ;

Ibuprofen
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ASA
Naproxen



PG independent pathway

A lon trapping hypothesis

I NSAIDs remains unionized and diffusible in acid
gastric juice, but on entering mucosal cell, it ionized
and becomes indiffusible .

iflon trappingS in gastric

gastric toxicity



Role of topical injury iIn  gastropathy

COX inhibition (%)
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Ligumsky, et al. Gastroenterology 1983



Topical effects

NSAID damage to the gastric mucosa.
Scanning electron micrographs of normal gastric mucosa (left) and
mucosal surface (right) 16 minutes after administration of aspirin

Baskin et al 1976



Small bowel injury: enteropathy

NSAIDs
v

Uncoupling of mitochondrial oxidative phosphorylation

!

Increased intestinal permeability

!

Invasion of luminal aggressive factors
such as bile, hydro-/proteolytic enzyme, bacteria

!

Inflammation
Ulcer, perforation, strictures, bleeding

Matsui, et al. J Clin Biochem Nutr 2011
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Jun Haeng Lee, M.D. Samsung Medical Center, Seoul



US mortality data in 1997

A 15th cause of death in USA

25,000 (]

20,197 : . !
A Hospitalization

16,685 16 500 : 100,000/ year and
10-20% of them die
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Singh et al. J Rheumatol 1999



Any complication Is possible
at any part of the Gl tract




