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Abstract

Gastrointestinal (GI) events are the common side effects of nonsteroidal anti-inflammatory drugs
(NSAID). The adverse events including GI discomfort, symptomatic ulcer, and serious GI complications
become an issue when the drugs are used in long term for chronic diseases like osteoarthritis. Celecoxib is
one of the selective COX-2 inhibitors that its efficacy is comparable with the conventional NSAID but its Gl
side effects are relatively lower. However, expensive price of the drug is probably a major cause detering
accessibility in those who cannot afford. This research aims to analyze cost-effectiveness of celecoxib in
reducing the GI events, as compared with NSAID in combination with gastroprotective agents (GPA): either
H-2 receptor antagonists (H2RA) or proton pump inhibitors (PPI). The incremental cost-effectiveness ratio
(ICER) was determined based on health care provider perspective. Data on the effect on GI events of
celecoxib and NSAID were obtained from a published study, Celecoxib Outcomes Measurement Evaluation
Tools (COMET). Components of direct costs of health care due to the use of celecoxib and NSAID plus GPA
were solicited from expert judgement. Unit prices of medication used were derived from electronic dispensing
databases of 18 provincial hospitals. Decision Analysis Model was used to calculate the expected values of
effectiveness and total cost for each alternative under a six-month time frame. Results from the reference case
analysis revealed that use of celecoxib instead of NSAID (diclofenac) plus H2RA (ranitidine) in 1,000
hypothetical patients would incur an incremental cost of approximately 4.6 million Baht and reduce 40.2
events of any GI side effects. The amount was equivalent to the ICER of 114,975 Baht per GI cvent avoided.
Compared with the use of NSAID plus PPI (omeprazole), ICER for celecoxib was as much as 948,611 Baht

for an event avoided, which was equal to an incremental cost of 3.4 million Baht for lowering 3.6 Gl cvents
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in 1,000 patients. Celecoxib’s ICER was sensitive to Gl-event risk categories of patients. To reduce the GI

events caused by the conventional NSAID in Thailand, use of celecoxib may not be deemed cost-cffective

unless health policy makers are willing to pay for such high amount of Baht as indicated by the calculated

ICER in this study.
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GI event Probability of event (NSAID alone)Relative risk (RR) vs. NSAID alone
Celecoxib NSAID + H2RA NSAID + PPI
GI discomfort 0.1454 0.6465 0.7098 0.6403
Ancmia with occult bleeding 0.0109 0.2752 0.6518 0.3307
Symptomatic ulcer 0.0628 0.2780 0.6518 0.3307
Serious GI complication 0.0059 0.3898 0.9831 0.4915

Source: Burke TA, et al. (2001)
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case*
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* Risk category 7 7-8
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45 (ranitidine) 45 (ranitidine)
Ancemia 225 (diclofenac) + 1,200 (omeprazole) 300 (omeprazole) 89 100 120 2,304
270 (ranitidine)
Ulcer 225 (diclofenac) + 1,200 (omeprazole) 300 (omeprazole) - 75 120 2,190
270 (ranitidine)
Complications 135 (diclofenac) + 1,200 (omeprazole) 300 (omeprazole) - 120 (ﬂ'Tﬁﬁmﬁtm) 17,025
1,800 (celecoxib) + 13,200 (DRG &tholw)
270 (ranitidine)
NSAID + PPl
No event 270 (diclofenac ) + - - - - 120 2,190
1,800 (omeprazole)
Discomfort 270 (diclofenac )+ 60 (antacid) + 1,500 (omeprazole) - - 120 2,250
150 (omcprazole) 150 (omeprazole)
Anemia 135 (diclofenac) + 1,200 (omeprazole) 300 (omeprazole) 89 100 120 4,644
1.800 (celecoxib) +
900 (omeprazole)
Ulcer 135 (diclofenac) + 1,200 (omgpmzole) 300 (omeprazole) - 75 120 4,530
1,800 (celecoxib) +
900 (omeprazole)
Complications 135 (diclofénac) + 1,200 (omeprazole) 300 {(omeprazole) - 120 (ABI5ULTIOY) 17,655
13,200 (DRG Atholu)

1,800 (celecoxib) +

900 (omeprazole)
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DAGUAMNIINMS 1Y celecoxib Tudthoudazse
Aliyanganiims1¥ NSAID saufiu Gpa Taony
7 m3l¥ celecoxib udithe 1,000 510 sz i
Furldoimuiuda 4.6 dum uaz 3.4 S
iofoufumsld NSAID sauffy H2RA waz pPI
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9

AR AU A1 ICER 1843 celecoxib 'ﬁ'qa:ﬁau
- 1 J 9 a Y P | a 9
Iyanivenr 1sssnszAoudoiuainnis 14
celecoxib sﬁmﬁuvﬁ'umﬂi’r’ conventional NSAID 3§ 0}
U GPA oaamstnne1ns luszuuUMIAue NS

1] ] é o :
281 1ABE 1IN IUIU 1 ASY

M3190 4 Expected value vesszdninauazaunuaedilie 1 510 uaz ICER 904 celecoxib

Uszaniwasin AuNUIM ICER (U GI event avoided)
M3na GI event I Celecoxib vs. Celecoxib vs.
(ema Aot 1 39)  (un Aol 1578) NSAID + H2RA NSAID + PPI
Celecoxib 0.1168 5,713 114,975 948,611
NSAID + H2RA  0.1570 1,091
NSAID + PPl 0.1204 2,298

¥INA8IMI3an GI event fnAvInmMsly
conventional NSAID 331 PPI $1171 1 A%3 do
m3ld celecoxib Aoudom 1Fwi gy
?Tu (incremental cost) ﬁmi‘]uyadﬁq 948,611 UM
uaziiionfSouifousuns 19 H2RA S2ufu NSAID
WuN M3l celecoxib unuazyi il ICER n3e
Funududmiiy 114975 uvm demstlesdu
MIRA GI event o610 lA0g1MiI1E 1 A%e

dm3umsls NSAID saufy PRI iifenfioy
Woudumsldsiudy H2ZRA wudr ssmildn
FUnNUAIMIAY (incremental cost) 1Y 32,978 1M
aomstloafunsiia GI event st1alaadraniiald

1 A9
< d
nanisimnsianuia

nmsimngianulwesdunu-ssaninag
weimswasundasgduanudsiremsing Gl

events tanmualianasnin risk category 7-8 Tu
reference case 1ﬂu risk category 17) 5 uazzﬁnqq
Sty risk categories # 10, 14, 18, waz 21 lu
UABTIZAVLIAIUOY GI event score LAZAINUING
Wulumsiia GI evems Yszimansg ninmsld
conventional NSAID W1t mmuahitseaninalu
Frdwinsdanaaseglugvesdr RR dnfu
celecoxib 1182 NSAID plus GPA UAUNUAY

Aunusawduguamiimainziaiuly
udazwu;ﬁaﬂﬁﬂ’nnﬁuuﬂsT@uﬁgadnﬁuﬁum’m
sedunnndoafigein Faildshsmnnmsld
celecoxib ﬁgathﬁqﬂ‘m risk category ﬁ 21 fip
6374 vm demilgenludiie 1 51 luvasiins
19 NSAID s2ufiy PPl n3e H2RA MilMiFeald
910y risk category @ana1y Wuyam 2,911 uay
1,625 UM Mudd (gl 2)
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d' 1 A 1
MWN 2 Expected health care costs (UMW) 9110M3 19omaazmudion #ail risk category #1199

7,000

6,000

5,000
4,000
3,000
2,000
1,000 —- --

= Celecoxib
e NS AID+H2RA
- wegme NS AID+PPI

Risk 5 Risk 7/8 Risk 10 Risk 14 Risk 18 Risk 21

diodwswiluduvenlsz@ninaly risk
category @199 WU TIHIUMISIAADING 13N
Uszaefaeszuumadueims luusazmadond
anufunlsmusrduanmdsutuiy  uazile
Anauiium ICER 11nms 19 celecoxib 1nt NSAID
3y GPA WU ICER vzanauilediloiany
@vadematineims linlszaedein NSAID ity
B @39F 5) Wufihdunai doszRunm
\Fusanauiiu risk category B 5 fi1 ICER w04
celecoxib uaTuetnmn hifnenfFoudfiousu

M35 19 NSAID 52ufiu PPI n30 H2RA
nansinsizany lvedasiduaunu-
Usznnaveamsld celecoxib MU NSAID tie
P=) P 122 o a
nandeeeIMs linalszanaemadueivis lag
iasutasrtinved conventional NSAID 1u
reference case 910 diclofenac 11y ibuprofen a2
naproxen nun mild ibuprofen vl ICER w04
. d o = 3
celecoxib amaaantios Tuwsizfinis14¥ Naproxen
3 1 4 ]
1Y ICER %04 celecoxib HAWNuAY (@1513% 6)

M3 5 ICER %04 celecoxib 9MUNAY risk category

Risk category

ICER (U 7@ GI event avoided)

Celecoxib vs. NSAID + H2RA

Celecoxib vs. NSAID + PPI

Risk 71 5 701,818 16,885,000
Risk i 7-8 (Reference case) 114,975 948,611
Risk #1 10 56,489 562,131
Risk 71 14 31,751 219,615
Risk i 18 21,993 153,929
Risk # 21 21,431 125,927
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M13197 6 ICER ¥04 celecoxib NMNAINNITIUAGUYIIAUDY conventional NSAID lunisilSsuiieu

NSAID ICER (Baht per GI Event avoided)
Celecoxib vs. NSAID + H2RA Celecoxib vs. NSAID + PPI
Diclofenac (Reference case) 114,975 948.611
Naproxen 120,174 1,018,611
Ibuprofen 112,481 923,889

d113un15180u  endpoint Inoiden
Uszdnsnammziiiumsan GI event %01
JUUS aé’lauwi anemia, ulcer (L1832 serious complications
wu Msld celecoxib g1l 1,000 516 @m0
aAMsIAA Gl event MWIZAiNAMUUUSY (serious
event) UAATIN NSAID $9udy H2RA damaq
Fu 31 ade vl ICER sy 149,097 1
fomsan serious GI event 14 1 A% Tuminse

ﬁui’x’m celecoxib 32 A serious GI event mﬂmﬂ%’

NSAID $aufy PRI Tdwinaudu 45 ase v
ICER aﬂaqzﬂu 758,889 VINABNITAN serious GI
event 18 1 nfa wuennnd drumassniemsle
s3ufy PPI fu M5 199udy H2RA dmsumising
serious GI event (26.5 °lué'ﬂw 1,000 518) gian
mmmﬁai%’ combined endpoint U reference case
36.6 Tugihe 1,000 518) ¥ 1¥ ICER w89 NSAID
+ PPI dhuadiu 45,547 U ADNITAA serious event
18 1 n¥a ioifioufu NSAID + H2RA

M15130 7 Expected value ¥03sz@ntnanazdunuaodilio 1 510 uag ICER 984 celecoxib 1119 celecoxib

'swmsﬁﬂaz 10 UM 1AL omeprazole smuﬁﬂaz 3um (i'lﬂﬁj 2547)

szanswasiu é’uum’m ICER (117/ GI event avoided)
713517A GI event MM Celecoxib vs. Celecoxib vs.
(oma Aefihe 1 51w) (v dodihis 151)  NSAID + H2ZRA  NSAID + PPI
Celecoxib 0.1168 2,004 24,303 280,556
NSAID + H2RA 0.1570 1,027
NSAID + PPI 0.1204 994

N3BATINUREIVI celecoxib anauiiuidaas
10 UM 1AL omeprazole (HIAAL 3 VM Tumsafi 7
YINABIN13aA GI cvent MAAINNT 19 conventional
NSAID 3201 PPI $1u7u 1 033 #0013 celecoxib
%zﬁ'auﬁaﬁﬂ%’ﬁwﬁmqmmmﬁu?{u (incremental
cost) Arluyamiiy 280,556 UM waziionSou
Woudums ¥ H2RA 32u8U NSAID wud ms e

celecoxib unuazyIviiA1 ICER wisdunudiu
MY 24,303 U0 fem3tieaiumsiia GI event
s 3 4’ 9 e’
pgnlanginilald 1 ase
dmsumsld NSAID 32ufiu PPI wienfiou
MovutunislFsaudy H2RA wWull azmlv
Uszudamigow’ld 902 um asmistloaduniana

] ] ¢§ 3 :
GI event pt1slandnaniiald 1 ads
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A 3/ . ° Y 1Y '
1IN 19 celecoxib M IANA GI event BN
M31% conventional NSAID 5IufU GPA ialu
¥
midvoll 1¥msdalseannavesdemsiia GI

event TUANHULYDI combined endpoint Hufe 19

mmﬁ’wﬁmgiammsnnﬂsvmmvhq fu ity
event ifausuusaieuiiqa (GI discomfort) nsa
numwsuuswm (serious GI complication) muu
mM31d celecoxib 819 lsilianuduanin mingid
na1iUseansnaanIMs 1y conventional NSAID
dM3u Gl event fitinnwguusteudiudaulng
sindoyalumsnii 2 sxdunaldh daudaves
UseANBHasenI celecoxib AU NSAID + H2RA
ﬁwmﬁ‘lmﬂu event ﬁsﬂu GI discomfort 118 ulcer
(89% UB4 'chwi"nwm combined events) 11NN
lu event wummsuuswm {(serious complication)
gofu minnsiseiligenta end point Y03
dszanswammiz ludiuves event wummsquusa
ABUS NI A1 ICER 483 celecoxib touiiyan
Ay

msfinyidunu-lszdninaves COX2

e Y | ) o
inhibitors DNAINII AD rofecoxib (hmilmju"l@’\’

aounziiougidl) v¥ed Marshall JK, et al. (2001)
Tudszimeuauia Taeld Decision Analysis Model
Tudnuaizadondam’ wut deudusls oy
Suifudu $Can 2.247 9100131F rofecoxib 1o

S a 2 oSt .
Haﬂlaﬂ\iﬂ’]stﬂﬂﬂ]ﬂ]i‘luw‘u.lizﬁQﬂ“l'ﬂu perforatlon,

1 4 ]
ulcer ¥38 bleeding 14 1 A3Y WonSsuiisudiuy
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a3 19 conventional NSAID ﬂzlﬁuvlﬁl’h combined
endpoint  lumsiadseansnasinnmsldoives
Marshall JK, et al. (2001) dhueinis hinalssaad
fifingUITNANTIV0S Chancellor JVM, et al
(2001) a1 lums3dei
wamsnulun1s3sed 18e ICER woq
celecoxib  THAANIUANAIININAITANYIVD
Chancellor JVM, et al. (2001) Yfﬁ’ﬁ%’i’faqa“luﬁ’m
152 @NBNAV0301 celecoxib taz NSAID 31nUMad
Aoty (COMET) mmadmdiionsm¥nants
ANy e (A1 ICER) UANUUANANAY U9
AavnilesedusinivesnildlumsalSoufou
mi%'ﬂﬁytaﬂﬂ diclofenac sﬁuﬁatmwaq conventional
NSAID tiieaninlusemelng diclofenac (iu
NSAID fAflonlFlumsoyr oA Tuwmzfinns
#AM1Y0Y Chancellor JVM, et al. (2001) Favi1lu
UYszmaainwesuaunly NSAID wnatwdalu
adudilndifsafudinutinainvesszine

©

&
[ 9/
fmmsAne wenninil lumsmuwtmdunu My

5o 195meq diclofenac 11 Tsamennadaii
oiinaaniolutlszme luvaizdi Chancellor JVM,
et al. (2001) M9z lFTAveIAUIIL Havoq
NSAID #a¥ celecoxib
Ussifuiioni i ddeagtuandreninnans
2owlums3ten do mAwtweanninziiv
Tunisinaeinmis luNalszaedvesszuuniuau
pmisluuTunvosdszmalng (iessindeya
JszansuailFlumsins e ldmnanmsfnulu

Usman19as JUANF19 19 1ANUUANAIIBINT )

.. o
2 fhufidanaty a1sfinuives Marshall JK et al. (2001) UATYBY Chancellor JVM. et al. (2001) AT umisamod lumsms@oituuasnaudoinu
(Pharmacoeconomics 2001, volume 19) Goausn (rofecoxib) SRUWKUY circulation UNA uABBaTie (celecoxib) Anuiluniy supplement sdnlsfawm

muommuuuwunmu1myd’luqn€1wmus BV\“NGV\U“‘N‘G&Q%1HN1U (Merck #az Pharmacia) vama’nmuomnuﬂuaamﬂeun'lé'wnunuﬂummu

nammqmvmumw\ COX2 inhibitors
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