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* reduce pain

 decrease gelling phenomenon
» improve function

» reduce inflammation

* Background therapy in RA

* No evidence to slow the progression of RA
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Aspirin was registered and marketed
in March

HIAHIZ0IE & HI(NSAID)

18994 ; OtA Il &l (acetylated salicylic acid)
19494, phenylbutazone
19654 indomethacine

Cox—2 specific(selective) inhibitors

celecoxib(12/98), rofecoxib(5/99)
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shet

HtZt71; long acting ( qd, bid)
short acting (tid, gid)

NSAID o| 2x5 25

Acetylated
SALICYLATES <

Nonacetylated

Phenylacetlc acid
Proplonlc ol Pyranocarboxylic acid |
: Pyrazolones

| Nonacidic compound ‘

Fo| 5147} ¢lof x|

Al(controversial)

NSAID °| #&)| N

1) Cyclooxygenase <Xl

2) Nonprostaglandin-mediated

Cyclooxygenase/prostaglandin pathway
Phospholipids

Phospholipase A2
Arachidonic Acid

Cyclooxygenase 1, 2 Lipoxygenase

Prostaglandm 5-HPETE

Support i
Inflammation &

Renal Protect
& Platelet rotec Pain .
function Gastric mucosa Leukotriene
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Discovery of Two Different
isoforms of COX

* COX-1 is a constitutive protein

* COX-2 is an inducible protein
— COX-2 is not normally present in
cells,

but appears after exposure of the cell
to inflammatory stimuli

COX2 selective NSAIDs

Equal anti-inflammatory effects

Less Gl toxicity

Actions of COX-1 and COX-2

[ pnysictogica stimutus [ inflammatory stmalus]

Macrophages / other cells

A

Constitutive Induced
COX-1 COX-2

Thromboxane Aj Prostaglandin |, ProteasesProstaglandins Other
(platelets) (endothelium, inflammatory
stomach mucosa) mediators
v
Prostaglandin E,
(kidney)

COX-1

Classical NSAID: Non-specific

Binding to COX-1 and COX-2

cox-2
NSAID NSAID
(flurbiprofen) C-terminal (flurbiprofen)
phenyl group containing phenyl group
binds to active sites binds to
hydrophobic hydrophobic
channel channel

N-terminal

‘Carboxylic
group
of NSAID
forms
“salt bridge”
with 2
Arginine
at 120 ¥

C-terminal
containing
active sites

Kurumbail et al, Nature 1996; 384: 644-648

Specific COX-2 Inhibitor Binding
to COX-2

=~
C-terminal
containing
active sites /

COX-2

Specific COX-2

inhibitor - phenyl
group binds to
hydrophobic
channel

hydrophilic
“side pocket”

==/ Arg 513,
Hist 90 - forms
hydrogen bonds
with oxygen in
sulphonamide
side chain

>
?s N-terminal

Kurumbail et al, Nature 1996; 384: 644-648

Classification of NSAID

Cox-1 preferential Equipotent Cox-2

Cox-2
preferential specific
aspirin nabumeton meloxicam celecoxib
ibuprofen etodolac nimesulide rofecoxib
Ketoprofen tenoxicam
naproxen fenclofenac
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Clinical Effects of Cox—2 Specific
Inhibitors

Cox inhibitors

Similar to non-specific Different from non-

specific Cox—inhibitors

Anti—-inflammatory
Analgesic
Anti—pyretic

Sodium excretion,
blood pressure

No anti—platelet
effects |

Reduced erosion and
ulceration !

Incidence of Gastroduodenal Ulcers

*

Placebo n = 99

Celecoxib 100mg n=148
Celecoxib 200mg n=145
Celecoxib 400mg n=130
Naproxen 500mg n=137

N.S.

Patients with Ulcer (%)

e E = B3

100 200 400I 500 '
Placebo Celecoxib (mg) BID | Naproxen (mg) BID

Simon LS, JAMA 1999;24:1921-1927

No Effect on Platelet Aggregation

O Placebo
1007 M Celecoxib 600 mg BID
< @ Naproxen 500 mg BID
3
= 801 O Ibuprofen 800 mg TID
0 O Diclofenac 75 mg BID
® *
<) |
2 60
4
3
< 40
-
2 *
% 20 *x
T * %
0 s ,
d

Journal of clinical pharmacology 2000; 40:124-32

Clinical Use of Specific Cox—2
Inhibitors

» High risk for adverse GI events
» Perioperative

Asthma
Renal insufficiency ]

NSAID 2| S

Anti—inflammatory
Analgesia
Antipyresis

Antiplatelet;

* Prostaglandin
* Prostaglandin
*CNS Prostaglandin

*Throm boxane A2

Nonprostaglandin-mediated Mechanism

* uncouple oxidative phosphorylation

« inhibit lysosomal enzyme release

* inhibit complement activation

* suppress gene expression of COX mRNA
(salicylate)
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Clinical efficacy & toxicity of NSAID NSAIDS| E&IE
Similar in population 1) /&2 222 ( esp. dyspepsia)

. . 2) A ZEAH HE=ZHE(often overlooked)
Variable in individual

3) Skin reactions
4) CNS reactions

5) 7| Et

Committee on Safety of Medicines in the U.K

NSAIDL| =& FE18

NSAIDS| =& 258

* Febrile reaction- ibuprofen * Thrombocytopenia— most NSAIDs
*Drug-induced lupus- Phenylbutazone, ibuprofen » Neutropenia— most NSAIDs
« Vasculitis- indomethacin, naproxen * Stomatitis— most NSAIDs

« Cutaneous effects(photosensitivity erythema
* Pericarditis, myocarditis- phenylbutazone multiform, urticaria, toxic epidermal necrolysis)-

most NSAIDs, esp. Piroxicam
+ Aplastic anemia- most NSAIDs, but most significantly

phenylbutazone

G-l toxicity of NSAIDs Risk factors for NSAID G-l toxicity
» Dyspepsia, indigestion and vomiting
* Reflux * Old age
* Erosions * History of peptic ulcer disease
* Ulcers

» Higher dosage of NSAIDs

* Hemorrhage and perforation
* History of abdominal pain of unclear etiology
* Diarrhea

« Concomitant corticosteroid use
Peptic ulcer £X} 50% = £S5 4!
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NSAID gastrotoxicity 0i 2 CHZH

-Lowest possible dose of NSAID or use non-NSAID o e} S s
analgesic or nonacetylated salicylate
Start NSAID
ldentify the high risk patient l_‘ Not on PPI ’—ll Already on PPI |_’ (“,:fg’:’,;:::e:;"
high risk)
» Cox -2 specific inhibitor Al & ----------- > intolerable
Reason to start PP1 No reason to start PPI
i (e.g~ chronic GER) (e.g.,no GER)
misoprostol ! ¢
Start selective NSAID
j— Start NSAID and PPI or NSAID with PPI
co-therapy (consider co-therapy (consider
H-2 blockers or omeprazol sclective NSAID and PPI selective NSAID and
if very high risk) PPI co-therapy if patient
is very high risk)
H. pylori and NSAID G-I toxicity H. pylori and NSAID G-I toxicity

. ) 1. Eradicate all peptic ulcer with/without NSAID
No firm conclusion on the role of

H. pylori infection in patients with 2. Omeprazole prophylaxis in NSAID user with ulcer
NSAID-associated peptic ulcers associated with H. pylori
. . 3. Eradication if H.pylori status is already known
Aggravation of dyspeptic symptoms (exacerbation of H. pylori-associated ulcer by NSAID
in NSAID users ; Gut 1993) But NO screening!
Hepatotoxicity of NSAIDs Nephrotoxicity of NSAIDs
+ Mild GOT/GPT elevation renal insufficiency

» Severe hepatic failure £ 0 =2c}. hypovolemic states

« Fatal hepatotoxicity in children (indomethacine)

» Chclagtasis « acute renal failure <1%/year

* sodium retention; esp in CHF

+_hyperkalemia
« interstitial nephritis

« tH7H 672 ol LIEt:
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Effect on Blood pressure of NSAID

T 5mmHg 2| 0| 8t7] EQtAls

;

Stroke risk 67%
CAD complication 15%

Risk for a hypersensitivity reaction

to NSAIDs

nasal polyps
asthma
chronic urticaria

!

acute bronchospasm &

shortness of breath

NSAID MEH 2

Essentially Trial and Error process!
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NSAID in Osteoarthritis 2= X NSAID 2| X gt

1. Acetaminophen as initial choice of oral Tx

2.NSAID; ibuprofen or salsalate COX-2 specific inhibitors
try to avoid
piroxicam, ketoprofen, indomethacin, Aspirin: T 2158 St

meclofenamate

CHE NSAID: BH2t7] 2| 4- 58l o[ XMof| St

—

NSAID2| 2t&E AS AR 27X| 0|4 NSAID 2| HH &t & gl

Warfarin 218 &2 NSAID & 840 A8

2. § &% AspirinZt= 715

Warfarin &7 ALE A| 288 S7t 7t

Serious Thromboembolic

[a]K=R=]3 . .
el Cardiovascular Adverse Events in
Vioxx Users from VIGOR study
1. &x}b 7ol 2 2lsl 7 & & 5 NSAID H gt 5 VIGOR
ULt 257 — Rofecoxib 50 mg (n=4047)
' b == Naproxen 500 mg bid
LY 207 (n=4029)
2. 958 UAE I3 Fo We =%
[t 1.57
g'é RR=2.38
gg 1.01 RvsN
&
£ 057
P-value rofecoxib
i vs naproxen <.05
’ 0 40 80 120 160 200 240 280 320 360
Days
SAEs=serious adverse effects.
jee D etal. JAMA. 200 959.
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Adenoma Polyp Prevention on
Vioxx

APPROVe Confirmed Thrombotic
Endpoint
Kaplan-Meier Estimates (95% CI)

RR (95% CI): 1.96 (1.20, 3.19)"
= Placebo
— Rofecoxib 25 mg

e
2
8o
)
£3
£
B
H
o

Patients at Risk

Pla

September 30, 2004

Rofecoxib was voluntarily withdrawn from
the market due to increased
cardiovascular risk versus placebo in the
APPROVe trial, an adenomatous polyp
prevention study

Event Rates of Cardio lar Death, My d ion, and Stroke in the
Adenoma Prevention With Celecoxib (APC) Trial

OR, 3.4 (95% Cl, 1.4-9.3); P=.000
[

|
30
OR, 2.5 (95% Cl, 1.0-7.0); P=.06
22
0.9 I

» P ®
o o o

Event Rate, %
a

1.0
0.5
g Placebo Celecoxib, Celecoxib,
400 mg/d 800 mg/d
Sample Size 679 685 671

Topol, E. J. JAMA 2005;293:366-368.

December 17, 2004

In the Celecoxib Adenomatous Polyp
Cancer (APC) trial, a statistically
significant increase in cardiovascular
events was seen in patients taking 400
and 800 mg a day of celecoxib for an
average of 33 months over patients taking
placebo

* New
* Inconsistent
* Unexpected information

Recent 3 trials of celecoxib

Long-term trial Objectives and Methods Results (CV event)

« To determine the efficacy and safety Placebo |1 Zases 1.0%
of celecoxib versus placebo in
preventing the occurrence of newly c
p elebrex 16
APC Trial Kot S e 400mg |23 | cases 23%
(Adenoma )
Iy with « Placebo (n=679), celecoxib 200 mg BID
Celebrex) (n=685), or celecoxib 400 mg BID
(n=671) g:('f'"e" 34 |2 3.4%
« Average duration of treatment : 33 mg cases
months

- No significant difference
between placebo and Celebrex
(Placebo: 1.8%, Celebrex 1.7%)
+ Relative risk of Celebrex
compared to placebo: 1.0.

PreSAP Trial «Identical design to APC trial; except in
(Prevention of the comparator groups, celecoxib
Spontaneous 400mg QD (n=933)compared to placebo

Adenomatous Polyp) | (n=628)

ADAPT « To test the efficacy of long-term use of |, calebrex 400mg: No significant
(Alzheimer's a non specific NSAID 220mg | 4 with
Disease Anti- bid) or specific COX-2 inhibitor o

ib 200mg bid) for the Naproxen 440mg: 50% increased
prevention of Alzheimer’s Disease (AD). | fisk than placebo

y
Prevention Trial)

FDA Regulatory actions — April. 7

« Label change
—Boxed warnings of potential CV & Gl risk for all
COX-2 pain relievers and all NSAIDs
—Revise labeling to include more information on
the CV
& Gl risks as well as a warning about potential
skin reactions for all OTC NSAIDs

5281






