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Y5 B9 R R F A M4 A SRR - L rofecoxib e e R R EAE BUR A9 9 AT RE R -
RO FHEZHFERE > FFBORA IR B PREF RS # Ao 0 F R LE R
72 2004 5k S ViooE B T o 4 0 AR B A SRR B (FDA) L4t #HE—HE &
(1%% NSAIDs $coxibs) 494 Bl » 321 s ek (BN BHES BT HAR BMHNE L
HohERBLRET BN RRAXBNERE T HREHEFTE ] £VIGOR &
CLASSEE k& #1 % P #E 3% » £ 7 coxibs #21% 4 NSAIDs 24 F& w4k ~ BB 55 XL G
BHEEROBRERREE Ry FAaL AT FRAR L ERBF L EIN
# % rofecoxib ¥t naproxen A # & &9 e F F HE R E L - 3 KA APPROVe % APC B2 & #1 %,
ol W F FIH K s coxibs F S8 A B B > 128 W73 J}I’?ﬁﬁ'r » COX-2 % 4% T 489
WA » HERAALE NI ARBEEE  AIFEANE - A RER DR ERE
(46 » RRBRIE ~ S TR ERMMEMAEBABYE ) - B bcoxibs Tﬁé%}x\ﬁbﬁaﬁ%é’y/ e AP
By o 848 R REAGIP A ~ PR EA RN 0 E Wk~ A i SRR RENG BRR
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B ED - 58 BUR SESHIHIE ( COX-2 inhibitor )
coxib ( Coxib)
FREBSEEH 35 (NSAID)
IMIIE S (CV event)
A5 BiR3E ( Prostaglandin)
IRSEE( COX)
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25 R S Eg I # ( COX-2 inhibitor, cox-
ib ) A1 R % BEAR 28 B AR T FBE )06 e
S BRECD RS BB RS AR R 55
A o Bkt RGE A5 R ( colorectal adenomas ) £ fi]
PEVEENGE ((Alzheimer's disease ) B FERG R 5 » 4
HEFENALT o F%E 6 ffi coxibs 1+ 3 F#
BRI B (3R )" > Hr parecoxib i valde-
coxib R %Y (prodrug ) - HEESEIA 5 Hek
VSO REA - ForBrE st TIEERE DTS5
#4 ( Non-steroid Anti-inflammation Drugs, NSAIDs )
Bl GRS TR IS L Y (colorectal polys) R #itiiss i At
FABVTER 1 KRR PR A 520 Rl SR EE A e e A 4
PEEEE R (F ) o Hrh coxibs LU & Em 3 F
JEBEE o BT R - RIS FIE A FHEREE » JEEL
AU WL ASE S B oh B S 2 S5 R B FHEE G i - 38
SE ARG SR - AR T BREES LUTE R T EE ) A&
TR ERFME - RIS ERE R 0 Y E
( FDA ) (T Bt fEth g 38 O RE J7 ~ IR RRE Bl
¥I coxibs B {EH (B RS FESE TR BB 58~ - Bh
v ZEIR > 2004 99 A 30 H B i Vioxx ® i
155 5 Sl K IR BB G 1445 [ 44 Celebrex ® 2181 -
{ELANIXT % 25 Y B2 78 B VE ) S & ( Steven- Johnson
syndrome ) Ei.Cf] 3 VA R » [0l [F] RREE 0
parecoxib & valdecoxib - f81% - FDA 7F#t#h53
—FEZEN, ({H45 NSAIDs £ coxibs) Ay ™ - 12

AR TR G KREE SO IR 1 ity S 1
BIVEARRY L & R R b K+ G B A RIES

Z=— : Coxib &4

-

R B ERE T - [FIFFDA thalf
T S AT BESE coxibs iy THELE » class
effecty - BT coxibs #34 LIM & =5 #ry fE b o
(B fe B 69 R/ s+ RITERsE A (] B 255 o LR & T
o

IRAR (cyclooxygenase, COX ) 1A AR A
TE AP (arachidonic acid ) B8 /b5 Rij S1BR 3R 55
(prostacyclin, PGI. ) ~ [tz ( thromboxane A.,
TXA:) B Fij4l i 5= (prostaglandins, PGs) F Hth
fTEE (=) " 0 PGs A HELE i i KE R IEH
B - CRIF A A BE 5 E0RE ~ Bl ok
B (g I/ M BE SR VER » TR I PGs ] A5 —fi /=)
AR ELIAGE - REFMANFF ERIIE < EA » LUGE 2
R BRI BERY 5 SR - W@ EERY PGs A= plcth v i
G E M R R AV FE 4L - NSAIDs £ ZEM
PR S D HIER A A e (KA 41 55 &
TR VIR SERR 3 A HE - BRI - &
A R Y (R V) 5 COX-1( A
YL {1f8 9, 576aa, 69-72kDa ) ~ COX-2 ( A Y034
1, 604aa, 74kDa) #1COX-3 ( #iffEfu &L C,
633aa; ~65kDa ) - 71Hij 4| =5 4 & ke
COX-1 3RS ML % 3 ( congtitutive enzyme )
 (ER AT A — R IHERR IR I - T g 2
SRR F R S0 5 T ReES Az B MERE IR E A AE
i - BACREERIE ~ UGN~ HER B DI RE

B RS ~ /NIERGIE ~ T I REARR B I RN B SR
WE RS LR - COX-2 BB A 1E R % -
FEIERIBIL I » BRAGHER 8 B8 21 (( macula den-

Coxibs P it R Vit FEECS k=

Rofecoxib Vioxx/ Merck  4-(4-methyl-sulfonyl)-3-phenyl-2(5H) -furanone Hik  12.5/25/50mg/tab

Celecoxib  Celebrex/ Pfizer ~ 4-[ 5-(4-methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl] il 100/200mg/cap
- benzenesulfonamide

Valdecoxib  Bextral Pfizer  4-(5-methyl-3-phenyl-4-isoxazolyl)-benzenesulfonamide ik 10/20mg/tab

Parecoxib  Dynastat/ Pfizer  4-(5-methyl-3-phenyl-4-methyl- isoxazolyl)- benzenesulfonamide VI IM 20/40mg/via

Etoricoxib ~ Arcoxial Merck  5-chloro-2-(6-methylpyridin-3-yl)-3-(4-methylsulfonylphenyl)- [ 60/90/120mg/tab

pyridine

Lumiracoxib Prexige/ Novartis  2-[(2-chloro-6-fluorophenyl)amino]- 5-methylphenyl]-acetic acid

[k 100/200/400mg/tab
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& : Coxibs 1HEIERARERR KIGR
Wil R BT B e R H 4 it T2 DIME L B
OSTEOARTHRITIS( OA)/ RHEUMATOID ARTHRITIS( RA) STUDIES

VIGOR( Vioxx and Vioxx/ 45 {519 A B2 10 1R H BRI L &S kg - Ednaproxen EL#E ¢ fkH Vioxx
Gastrointestinal Outcomes 50 mg QD G BT A I B R A A
Trial)- 88000 {iZf88  Naproxen' 19 firfis A 10 1A H BRI L i & S 8 - b o

JREPERR AT A A 500 mg BID

N Engl J Med 2000; 343:

1520- 8

CLASY( Celecoxib Celebrex/ 2% 5 A9 1R H BB L& S kg o AR A L S R A
Longterm Arthritis Safety 400 mg BID W o1t 55 B o

Study)- 3% 8000 fiz # 2 Diclofenac/ 4% % A 529 {f H HIEIA LI Sl o
R R 7 28 B R B 75mg BID

KA © Ibuprofen/  1.1% % A1 O H BRI LI & S -
JAMA 2000; 284( 10): 800 mg TID
1247- 55.

COLORECTAL CANCER STUDIES

APPROVe( Adenomatous  Vioxx/ 35% K AR 18{HH &G LM RS Biplacebo L » R Vioxx 1
Polyp Prevention on 25mgQD  # e L AU 28 550 i S5 7 A T

Vioxx trial)- 72600 {i7; #% B o
W L L A TR 38 e il Placebo L% AR I8HHE RO ZES RS EREATHR L -
AR TR 1 o

Released September 2004.
APC( Adenoma Celebrex/  2.2%4% AJIlkF Celebrex 400mg QD H.LIf1%  Blplacebo H % » KA
Prevention with 400mgQD  Hik - Celebrex BI0.L & S H0# 4
Celecoxib)- §72000 {i7; & B 3% ¥ A I Celebrex 800 mg QD H LIMEE b -

o SBT3 33 {HH -

BEBE RO EE  800mgQD. W
R e R B

/% 1999. Placebo. 0.9% 455 A Sl H placebo A L ME /K - BRRAIR L -

Released December 2004

PreSAP (Prevention of Celebrex/ L7%HE AR D IMESHE TG 0%  Biplacebo L » WA
Spontaneous 400mgQD  HiEEE Y o Celebrex gL IME =
Adenomatous Polyps)-7 i

1500 {7 5 5 Yl U b e 155 Placebo L8% I AR LIMEBHICT A CIBIZER  FERaTE L -

LI5S P, AT A HIRVER L -

165 i3 LI R, 4 1 2001,

Released December 2004.

ALZHEIMER'S DISEASE STUDY

ADAPT (Alzheimer's Celebrex/ Celebrex #lplacebo 7. AHE
Disease and Prevention 400 mg QD. FE A SR A A
Study)-#7 2500 {7 F i > Aleve/ Bl placebo L3 » fIl ] Aleve (naproxen 220mg) B BB R AR 1L -

70 B A9 Al zheimer's 9% 220mg BID. M1 500 LT 78 g o JL 55 B L b

B AN RPN =) Placebo

2001.

Released December 2004.
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&= : BISBRSREVEIE (R
MR 2EMEYIRE  EEER

e PGE: I SR 5 % 7 B0 G I WA
PGI. I B ek (K (— i1 =)
PGD: AN (G B I P BBt aR S e
TXA: 56 1) I e

I PGD,, PGl I/ ] i g 56
TXA: o T/ VB U 2

3 RE PGF: o, PGD:, 3548 358 Mt

TXA:
PGE, PRI ) 45 77 2
Bre ol S

PGEz, PGFZ (44 ”i%ﬁ

A58 PGF, «, TXA, Uit

PGE, it
PGF, « AT 1T AN B BR AR AN
PGE, kB H T I FRshERARAN 5
TRE E R
BiSNW PGE: WO BEE W 5 BHNE BERY
REHE
R fih PGE, PG, B IR R
TXA: o2 I T M 9

ATINEE PGE: Wrin ACTH, GH & prolactin f

TR RIS P
5 0 LA R 52
fs

HTBR G PGE:

sa) S /DERH AT I A ] B AR 1 COX-2 4% »
LAY AH RS IR N 2SS R IR 5 (BE B ERSN
7 ~ B ~ Bg % M (lipopolysaccharide, LPS) ~ Ifil
BN A4 ER T (vascular endothelial growth fac-
tor, VEGF ) ~ #ft REHHIE A4 & K+ ( basic fibrob-
last growth factor, FGF) ~ &g 22 4R F- « (tumor
necrosis factor- o, TNF- «) sk ZE U0 -
Interleukin-1 (IL- 1) & #il 2= A7ék %% ( Cytokine-
induced ) Y ZAER FERIBLEE » &Rk COX-21Y

=00« IR\EESSIE

COoX #H= Yike G i

COX1 #5HaM FERR M/ NSAIDs( &%
RYMER EIRE  aspirin)
COX2 #F4M : RN FH4EM : HENK  NSAIDs» Hib
F o S ERE S JE B coxibsig b
B RIEMHESR  HEREME - synaptic  FABE RITEA
~ &)~ 4 platicity

HiGE

i R

S e B i AR

COX3 it PRSI acetaminophen

MR D BEAERS  RIER RS (MG EaEIF
F o sy A2k
TEH) B 3o
NSAIDs

AEHE - G{b#EIERS A, ( phospholipase A.,
PLA: ) » &1k PGG, F#£H1 hydroperoxidase /%
A PGl, ~ PGE; ~ PGF.. ~ TXA: E #1411 » ik
ARG 155 25 B Il 4 S R 0 » T SRR F Y B
2% [ K B S8E - K] It aspirin B NSAIDs By H{#%
%~ BRIESR - AR BRI COX -2 &Rk
FT &Y - {# [ aspirin 2 B4 NSAID F888Y7 - =
AP B PIEE A AE R - AN 7T B E PGs
A ER s B AR A ORI RE < e 2% - BIE
A REES: - # k- coxibs B8 BRI & COX-
2 11 ANH B COX-1 Ry EM » 5 55 B e K &
PR] A B AEC

Coxibs FYIMNINES MY

— {4 2,600 {ifmE (T fn 60 5% ) HY R
EAH4¢ APPROVe ( Adenomatous Polyp Prevention
on Vioxx trial, 2000~ 2004 ) %35 + i A Vioxx ®
(>25mg/K ) FHERE 18 # H » M O & 5%
JE B35 {45 NSAIDs & 193 {5 5 LS Celebrex® (1
1.51F o HE 5712000 5 3 F F B ve B8 i iy 58 5%
#JVIGOR ( Vioxx Gastrointestinal Outcome
Research ) “ gt .85 37 - € placebo L &% » naprox-
en 500mg/ bid T §EH HEHN.C I 5 dm b 5 B
naproxen500mg/ bid L& » Vioxx® 50mg/ qd € 18
T4 (5 09O 8 58 fURbE 5 2 3% TEE SCB BT
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coxibs B L [ =5 BB 0 B0 - IR
A ¥ N RAE o B %2004 4 8 A E Dr. Topol
RIFEAPPROVe AT BB » DHTEE
Kaiser Permanete B2 #2137 (5o B 1 1 140 & R R
B HEGE D E2 88T AR Vioxx® 1% »
HH IR OT BE Edn (190 Ml 38 ES b BB B (FE TR
2 B e fEEE - B E R EAR R BB 13 E9
TN) » G5 B BT HF A -

B 7P LR /iR COX -1 15 b B 22 4F
TXA: » TXA, &7 (it I/ e 52 SO ~ I Wi
B A8 78 v WA A A VF > o] LAFERG A IEHE 1Y
HIIM 5 (RIS T XA 2 B A BREE B R R A COX 2
IWALRERY EEY) o & ME N I COX -2 1L IR
GREHETSER R (PGl VlgEM R ) » PGL AR
1E ¥R (clot) AZRK ~ PLINE PI R o 1 4 8 1 &
PR ZEM o ZPIEE PG, B TX A fE 35 71 IR RE -
{H 25 {di /1] aspirin B {24 NSAIDs 4 - [R] BE 4]
PGl BITXA Z 4 GREES » SR & N B & RS
WY (HME RN EMEREm BT EEEL
PGl * 1fi lfll/]M COX -1 Al #E A o] a4l - #5%
BEEREL I TXA, » 8 T PGl BETXA, fy2F
{ErAREE » (R Hoaspirin K {25 NSAIDs 1y A= {5 X
JEE PGl M - RIMEEH MR - FHob - B
AR Bk g LomRe p - 5% BEAER EWRAHAG ~ P
f@ 77 v FILAHRE AL A BZ il COX -2 & [ iZ 3R -
e A IR SEE S B o SOE I R R - P
EHRIRKENO B - PGE, B ia =% -
Il 3 Rl A R 155 S5 8 1l 6 A AT 0R - HE TR B
B BRI % 6 SO R DR FE 4 » BRIk 5 ~ A a
B DNA 37 $5/28 8838 ST A i (L3 -

Coxibs 3 B0 155 =5 f A 18 A A1) 1S B
fe » B SCBRFE ™ > R HAE A coxibs % » 1R
fill 2 B PG A MR R » WA EE 522 ]
TXA AR » RIS IMAR AR - 3E RO I
Hig o FAif B ATAIS G E B PR ER™ - coxibs
KNI PG, & B 58 B PGl | TXA, i IRAE
s o (0 I/ VIRCEREE AL AR A2 BR - £% COX-2 #))
IR Co 0 A B R R 35 5 RIS » BIT90%
PG, &R BN - SNV EEEE B E
PGl 2 B (k- 11/ sE 5+ 2 155 P9 2 A et € 2
ERKRFECOX Bypimm/ MREER T - —& 1k

Z (NO) % - HalFEHBER™™ » Bl [F] s 42
#HNSAIDs — £k - coxibs th & 5[ #E 38 i% 1 fH )
bR 5 #1011 ((angiotension-11 ) i
The » EBUMBETH S - coxibs # placebo 71 15 ik
hE BER 7 9RER £% ( 3.85/1.06 mm Hg ) » LHHE =
7 (P=.10) ; HE{EH# NSAIDs 5 - IR o B
(T ol RE BLO M EACERE - 55— 7717 >
coxilos 1 & [R]RRE 115 BhAR 5 B 531 1 772 1 R
iy ARG A% 00 LB R AR 2 R P AR TR S HE
FF & bt i wRE: FavsE L > coxibsid RO LA 2
SCAERE LI SR fabe - ol RER S IR T
F ARG SR+ R R AR A coxibs 1y 3 AF 1R B
BB O ME SRR R T IR A ORI EIE
aspirin L0 [ E % 21 E HIE R =R - 2004 4
11 69 20 B €7 (American Heart Association
AHA ) F&* - HARTER ) — % “COX-2 I
o A 2 2 B R AR 5¢7 SRR AT & - B
B T R AR COX -2 HDRIFALO M 2 2 VRO ¢
FEEL i AR EEL cel ecoxib $1 B IR 55 EEAE
L PFF 5 3 R ERLC) 35 952 979 2R S8V 11y o] REE FH
PURRET » BLHGLOE R R FEVE I & iR ~ ({8
T4 JE IR A L L ( oxidative- stress) » &
T
FDA 8V =Z B giRm TOMmE Sl
FEEcoxibs FYRASUIE ] - IHSCHER - BER(F B
i [F] /& 11> COX - 2 #NHI I 1y 2E47 - {H{R 51 coxibs
0 M 2 2 VR AN 7 TR e ™™ o |TREMY
JRRZ © — ~ (LB SRRy = 214 > rofecoxib A
A furanone £ [& » & SR [E] B 5 A DR R -
UM AR AR ISR S 25 PR 3809 MR ~ ERE 2
b s EM PO MBENRERIA ; Ak G E
HE & ERL (FFB&LDL- C) By SUL/EMA » thal
A IR M 3SRk B ARG A stk 1) #8155 - Celecoxib -
valdecoxib z parecoxib it /b2 #i i 14 45 sulfon-
amide X [H - E 4 sulfonamide H: [E1 254 » 96
FLYUE ~ SIS TEY ( carbinic anhydrase ) ~ [
MHE ~ P FARBRBERE UE ~ BN TEY AP IE
O S H 0 R B EEY) o Celecoxib B FE{LIGLE
AT E AL 2265 R B A SRR B a R
FRYEFD + [RIFEA 1R 3R 3 A P9 Rz ARG v A A
a] Lot s ah SRS A 5L 1 20E S HE e - nTREIR
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=T : NSAIDs #)COXa/ COX: ICs ratio

it COX./ COX: ICx ratio
Lumiracoxib 700
Etoricoxib 106
Rofecoxib 35
Valdecoxib 30
Parecoxib 30
Celecoxib 7
Meloxicam 4
Aspirin 3.12
Indomethacin 1.78
|buprofen 178
Naproxen 0.88
Ketorolac 0.68

COX.f COX:1 ICx ratio >1 7~ NSAIDs #f COX. 5 & m i 12
i

s ik 248 b 0y & 1R %8ME o lumiracoxib Al
BRIk i acetic acid HL B » 77 15 Ry 5
HARG » TRI T 06k 5K B (F A Y 38 A B A - AR AE
Rt B R P o 1T B SOR RV R RS AR IR -
¥ COX B ryZ £ COX-2/ COX-1 I1Cs
ratio ; (1Cs : #1/50%COX {514 FiFE NSAIDs
W) (FA)* - HERIEM AR - &2
ARG MM B R eEkEE - = - S ENER
% » 7r APPROVe, APC K fERA A Barh » o] 5837 <%
HEYEhEERE A G20 M EER
P A fE b R T - B R IARE fE s s B = 1Y
coxibs » thn] §E PRI G Lol 7 S R fehi

Coxibs BYFTERA]

ISR LR WE (KIS ESE - B -
B ~ R ~ SR NEE T ) ~ SHSAAREEIR
MRS ~ F s LIS - A v SR
FIAEMAAE R — St A &REE (inducible nitric
oxidesynthase, iINOS) ~ COX-2 K k53E il 4l igs5 4l
* s PGE; ~ PGE. & PGF .o = COX-2 [ I &8
VEGF & PDGF ( platelet- derived growth factor ) £
FRINEGRZ R > thed Bel-2 MR EHR
BB LT - SAEMNO B COX-2 /YT
T4 » COX-2fyZRIA N » & #EH PGE £ 917 >
T8V EGF e 1] 5 fE MO PR S TR B 1 > v
N B0 I8 RTAE ~ (R G < BERE e ) R

T\ ¢ IREEE MR ER SRR L BEN 2 NEE

Bt 2GRS BT T IR R

Ak PGl., PGE, PGD., PGF: «
M4 COX-2, TXA., PGl., PGE:
kT COX-2, PGE;

R L] PGE;

OB (3 EIREE 28 ; AP FRAA B

HEAE < TS 2R - BRI 6% coxibs BTN -
Coxi bs H il Jes A M A BB ) ) R (i3 - T RERS
PGs 22 Ei il DNA & A & ( KIR) »
coxibs I PGs #y#5d - K17 B 4% DNA 1y &
B i e A M ISR R R R o KIS EEN Y
PR ERZEIR™ » rofecoxib € (i kA5 s fH AR Hh 81
MU LAHBRRY B E - BL4L 6 - catenin ~ cy-
clin D1 ~ MMP- 2 ~ MMP- 9 ~ & VEGF £ #3IR
U EEECY - A B B RS FE A i 0y g i
& o Ty — ST SRR ORGSR R R T
aspirin TEFI AN E SRR B9 FEt o i ~ 4 5 R
ARBET o KSR O RIS S e R
RN aspirin 325mg » T At KRB K
15 ERS HFRA FORR AR o TR LR T iE I R B S ol
= B JRPERIT™T 0 48 ROSUE R O A coxibs
o G 1k s R B ATk D FR A KR b R A (s
= (opioid-sparing benefit of NSAIDs) - HEd{f
AT NSAIDs LLEg - 15 Bl = R T HLw
S A HiE HFME -

Pl g A OIE ( Alzheimer's disease ) & i
TR R R & > FERZ B AR ¥ 2 B ( neocor-
tex) K3k A (hippocampus ) DJE  fREESEIR -
AR T I = ( extracellular deposits
of beta-amyloid ) H 7 484 ( senile plague ) ~ f#
FRB HEAE A5 TR B 9 A2 AL ((intracel lular formation of
neurofibrillary gangles ) i i [id] 5 e B AU ##E T
72 4= (loss of neuronal synapses and pyramidal neu-
rons) G - HiREaVIERRLIRETAE ( cholinergic
deficit ) » JERKGRANTIRERY M RE o COX-2 7F iK%
FARARE R IR 0 A RIS R e e A R
b - S EP] PR EAIVE - (/7R 2 003515 - B Al
F5EEE IR coxibs A {7 ¢S MG ~ ZEAZ T
D5 VEEBR FCTE IR A VR » PRI el 2 51 e et
TR (target ) FHARDY A BRI ~ G 1 MR
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BI1EF - 72 coxibs fff 519 75 1]

{EVIGOR ~ CLASS J HAthlifi PR iF45% g ER
> {i [T coxibs 85 {# £ NSAI DS 8 4= & SEE IR
VIS OF 580 B KAt A5 5 BRI VE A48 2 Bl g B
BE s W — P o SRR I LIRS
TERTEIE - bRz HERERY A R B 1 & A B 11T BY
i » SR coxibs 2 {## NSAIDs %I I 57 4= i #
HIVEM > WS RS - SERE SRR 0T RERT A
TFEIFEAR B 4E o K I coxibs B RER (I ISE IR
VIS OF 580 B KAt A5 5 BRI VE A48 2 Bl g B
o (HEHE ENE(BE ISR A - A
QITEAR > ()YFEFENEE -
fhea

B A SR A I 0 05 = BER 5
o AAE BOR BT ~ RS ~ BRR TIE & SR
B JT RN RS o 118 V4 SSE B R AR
fiE » coxibs{)/y5H —E MYz E] > FF BIE MEE Y TR
B By 9%+ Bl v BA LG E St 1Y AR - R H R fE
1SS B BRI © 82 52 3050 BB 149K i B i
PRET S - o] FAG R IVEEY) i ER R & fn g
2 VR B IF RS SR o

S2E Nk

1.National Cancer Institute. NIH halts use of COX-2 inhibitor in
large cancer prevention trial. December 17, 2004. Available at:
http://www.nci.nih.gov/newscenter/pressrel eases/ APCtrial CO
X2.

2.Solomon SD, McMurray John JV, Pfeffer MA, et a. Cardiovas-
cular risk associated with celecoxib in a clinical tria for col-
orectal adenoma prevention. N Engl J Med 2005; 352: 1071-
80.

3.Bresdlier RS, Sandler RS, Hui Q, et a. Cardiovascular events
associated with rofecoxib in a colorectal adenoma chemopre-
vention trial. N Engl JMed 2005; 352: 1092-102.

4.Rodrigues AD, Halpin RA, Geer LA, et al. Absorption,
metabolism, and excretion of etoricoxib, a potent and selective
cyclooxygenase-2 inhibitor, in healthy male volunteers. Drug
Metab Dispos 2003; 31: 224-32.

5.Drazen JM. COX-2inhibitors- alessonin unexpected problems.
N Engl JMed 2005; 352: 1131-2.

6.Psaty BM, Furberg CD. COX-2inhibitors- Lessonsindrug safe-
ty. N Engl JMed 2005; 352: 1133-5.

7.Solomon DH, Avorn J. Coxibs, science, and the public trust.
Arch Intern Med 2005; 165(2): 158-60.

8.US Food and Drug Administration: FDA Announces | mportant

Changes and Additional Warnings for COX-2 Selective and
Non-Selective Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs). April 7,2005. Availableat: http://www.fda.gov/cder/
drug/advisory/COX2.htm
9.Dai C, Stafford RS, Alexander GC. National trends in cy-

clooxygenase-2 inhibitor use since market release. Arch Intern
Med 2005; 165: 171-7.

10.FDA Brief Shows CV risk with etoricoxib and uncertainty over
lumiracoxib (FDA Joint Meeting with the Arthritis Advisory
Committeeand the Drug Safety and Risk Management Advisory
Committee February 16-18, 2005) Available at: http://www.f-
da.gov/ohrms/dockets/ac/05/briefing/2005-4090b1.htm

11.Patrono C, Patrignani P, and Garcia Rodriguez LA.
Cyclooxygenase-selective inhibition of prostanoid formation:
transducing biochemical selectivity into clinical read-outs. J
Clin Invest 2001; 108: 7-13.

12.Chandrasekharan NV, Hu Dai, Turepu RosKL, et al. COX-3, a
cyclooxygenase- 1 variant inhibited by acetaminophen and oth-
er analgesic/ antipyretic drugs: cloning, structure, and expres-
sion. PNAS 2002; 99(21): 13926-31.

13.Mitchell JA, Warner TD. Cyclo-oxygenase-2: pharmacol ogy,
physiology, biochemistry and relevance to NSAID therapy. Br
J Pharmacol 1999; 128: 1121-32.

14.Bombardier C, Laine L, Reicin A, et al. Comparison of upper
gastrointestinal toxicity of refecoxib and naproxen in patients
with rheumatoid arthritis. VIGOR study group. N Engl J Med
2000; 343: 1520-8.

15.Juni P, Rutjes AWS, Dieppe PA. Are selective COX 2 inhibitors
superior to traditional non-steroidal anti-inflammatory drugs?
BMJ2002; 324: 1287-8.

16.Mukherjee D, Nissen SE, Topol EJ. Risk of cardiovascular
events associated with selective COX-2 inhibitors JAMA 2001;
286: 954-9.

17.Topol EJ. Arthritismedicinesand cardiovascul ar events-"House
of coxibs" JAMA 2004; 293: 366-8.

18.Salkowski CA, Detore G, McNally R, van Rooijen N, Vogel SN.
Regulation of inducible nitric oxide synthase messenger RNA
expression and nitric oxide production by lipopolysaccharidein
vivo: theroles of macrophages, endogenous |FN-gammaand T-
NF receptor-1-mediated signaling. J Immunol 1997; 158: 905-
12.

19.Méello SB, Novaes GS, Laurindo IM, MuscaraMN, Maciel FM,
Cossermelli W. Nitric oxide synthase inhibitor influences
prostaglandin and interleukin-1 production in experimental
arthritic joints. Inflammation Res 1997; 46: 72-7.

20.Egan KM, Wang M, Lucitt BSc MB, et a. Cyclooxygenases,
thromboxane, and atherosclerosis. Plague destabilization by cy-
clooxygenase-2 inhibition combined with thromboxane recep-
tor antagonism. Circulation 2005; 111: 334-41.

21.Krum H, Aw J, Haas S. Do Selective COX-2 inhibitors cause
more blood pressure elevation than nonselective NSAIDS?
Circulation 2004; 110: 434.

22.Sowers JR, White WB, Pitt B, et a. The effects of cyclooxyge-



160 EEHx RAL¥ ASHE #en

nase-2 inhibitorsand nonsteroidal anti-inflammatory therapy on
24-hour blood pressure in patients with hypertension, os-
teoarthritis, and type2 DiabetesMeéllitus. Arch Intern Med 2005;
165: 161-8.

23.Aw T-J, Haas SJ, Lieuw D, et al. Meta-analysis of cyclooxyge-
nase-2 inhibitorsand their effectson blood pressure. ArchIntern
Med 2005; 165: 490-6.

24.Egan KM, Wang M, Lucitt M B, et a. Cyclooxygenases, throm-
boxane, and atherosclerosis, Plaque destabilization by cy-
clooxygenase-2 inhibition combined with thromboxane recep-
tor antagonism. Circulation 2005; 111: 334-42.

25.Solomon DH, Schneeweiss S, Glynn RJ, et al. Relationship be-
tween selective cyclooxygenase-2 inhibitors and acute myocar-
dial infarction in older adults. Circulation 2004 109: 2068-73.

26.American Heart Association 2004 annual scientific sessions.
New Orleans, Louisiana, November 7-10, 2004. Available at:
http://www.medscape.com/viewprogram/3706.

27.Shaya FT, Blume SW, Blanchette CM, et a. Selective cy-
clooxygenase-2 inhibition and cardiovascular effects. Arch
Intern Med 2005; 165: 181-6.

28.Kimmel SE, Berlin JA, Reilly M, et a. Patients exposed to ro-
fecoxib and celecoxib have different odds of nonfatal myocar-
dial infarction. Ann Intern Med 2005; 142(3): 157-64.

29.Glynn SS, Tsai RJ, Avorn EH, Solomon J, Daniel H. Adjusting
for unmeasured confounders in pharmacoepidemiologic claims
datausing externa information: theexampleof COX2inhibitors
and myocardia infarction. Epidemiology 2005; 16(1): 17-24.

30.Cicconetti A, Bartoli A. COX-2 selectiveinhibitors: aliterature
review of analgesic efficacy and safety in oral-maxillofacial
surgery. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2004; 97(2): 139-46.

31.Cianchi F, Cortesini C, Fantappie O, et a. Cyclooxygenase-2 ac-
tivation mediates the proangiogenic effect of nitric oxidein col-
orectal cancer. Clinical Cancer Research 2004, 10: 2694-704.

32.Tatsuguchi A, Matsui K, Shinji Y, et al. Cyclooxygenase-2 ex-
pression correlates with angiogenesis and apoptosis in gastric
cancer tissue. Hum Pathol 2004; 35(4): 488-95.

33.Yao M, Zhou W, Sangha S, et a. Effects of nonselective cy-
clooxygenase inhibition with low-dose ibuprofen on tumor
growth, angiogenesis, metastasis, and survival in amouse mod-
el of colorectal cancer. Clin Cancer Res 2005; 11(4): 1618-28.

34.Yao M, Kargman S, Lam EC, et a. Inhibition of cyclooxyge-
nase-2 by rofecoxib attenuates the growth and metastatic po-
tential of colorectal carcinomain mice. Cancer Research 2003;
63: 586-92

35.Sandler RS, Halabi S, Baron JA, et al. A randomized trial of as-
pirin to prevent colorectal adenomas in patients with previous
colorectal cancer. N Engl J Med 2003; 348(10): 83-90.

36.Chang HM. Cancer pain management. Med Clin North Am
1999; 83: 711-36.

37.Kawamori T, Rao CV, Seibert K, Reddy BS. Chemopreventive
activity of celecoxib, a specific cyclooxygenase-2 inhibitor,
against colon carcinogenesis. Cancer Res 1998; 58: 409-12.

38.Pasinetti GM, Aisen PS. Cyclooxygenase-2 expression is in-
creased in frontal cortex of Alzheimer's disease brain.
Neuroscience 1998; 87: 319-24.

39.McGeer PL. Cyclooxygenase-2 inhibitors. Rationale and thera-
peutic potential for Alzheimer's disease. Drugs & Aging 2000;
17:1-11.

40.0viedo JA, Wolfe MM. Gastroprotection by coxibs: what do the
celecoxib long-term arthritis safety study and the Vioxx gas-
trointestinal outcomes research trial tell us? Rheum Dis Clin
North Am 2003; 29(4): 769-88.

41 Tarnawski AS, Jones MK, Baatar D, Pai R. Role of angiogene-
sis and angiogenic growth factors in mucosal repair and ulcer
healing. In: Cho CH, Wang JY, eds. Gastrointestinal Mucosal
Repair and Experimental Therapeutics. Front Gastrointest Res.
Basel: S. Karger AG; 2002: 101-16.

42.Tarnawski AS, Jones MK. Inhibition of angiogenesis by
NSAIDs. molecular mechanisms and clinical implications. J
Mol Med 2003; 81: 627-36.



= 5 A 47 % 43 4o — th COXIbS w o 4 Tk SAe 161

New Approaches of Cyclooxygenase- 2 Inhibitors

—Cardiovascular Events of Coxibs

Chang-Chen Tang"*, Lee-Pin Chou?, Chang-Hua Chou®, and Shih-Yuan Hsu’

‘Pharmacy, “Cardiology, ‘Gastroenterology, Sin- Lau Hospital, Tainan city, Taiwan
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Due to an increased risk of cardiovascular events in current users with high- dose rofecoxib among elder-
ly patients. Rofecoxib was voluntarily withdrawn from the market at late 2004. Lately, FDA advises the use of the
lowest effective dose of NSAIDs (including coxibs), if physicians determine that continued use is appropriate for
individual patients. Two large trials (the CLASS study and the VIGOR study) appeared that coxibs reduced the
risk of Gl toxicity (associated with a significantly incidence of upper Gl bleeding, perforation or ulceration and
symptomatic ulcers), but there were no differences in the risk of myocardial infarction and stroke events, com-
pared with traditional NSAIDs for the treatment of pain and inflammatory conditions. Even coxibs use was asso-
ciated with a dose- related increase in the composite end point of death from cardiovascular causes, myocardial
infarction, stroke, or heart failure. In light of recent reports of cardiovascular harm associated with treatment with
other agents in both APPROVe and APC trial. The available data show that coxibs appears to play an important
role in the modulation of intestinal polyposis and colorectal carcinogenesis. Additionally, COX-2 expression may
be associated with inflammatory responses leading to the occurrence of Alzheimer's disease and potentially, cox-
ibs could be used to retard the progression of this condition. (J Intern Med Taiwan 2005; 16: 153-161 )



