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ABSTRACT
Keywords: Purpose: There are currently a number of different NSAIDs available, each with
non-opioid analgesics significant differences in terms of efficacy and side effects. Therefore, there is a need
acetaminophen to recommend and provide appropriate counselling for drugs that is appropriate for
NSAIDs the given patient profile. In this study, we introduce and compare acetaminophen,
Aspirin aspirin, and the TOP 5 most used NSAIDs (Diclofenac, Ibuprofen, Naproxen,
Tbuprofen Mefenamic Acid, Celecoxib) in the world, based on McGettigan’s study data.
Celecoxib Method: The effects and characteristics of the non-opioid analgesics are presented

by referring to previous literature. In addition, the effects of drugs (fever, pain,
inflammation) and side effects are compared. Result: Acetaminophen can be used
safely because it causes very little gastric mucosal damage; however, it can cause
liver toxicity if taken more than 4 g per day. Nonselective NSAIDs are commonly
associated with gastrointestinal side effects. Selective COX-2 inhibitors, such as
celecoxib, are less likely to cause gastrointestinal side effects, such as complications
from digestive ulcers and digestive ulcers, compared with non selective COX-2
inhibitors. Although there is no clear evidence that celecoxib plays a definite
role in causing cardiovascular events, the selective COX-2 inhibitor may cause
cardiovascular complications by causing an imbalance between thromboxane A, and
prostacyclin. Conclusion: NSAIDs and acetaminophen are non-opioid analgesic
drugs that are commonly used worldwide. However, 10 to 60 percent of patients
taking NSAIDs suffer from gastrointestinal complications such as abdominal pain,
heartburn, bloating, and indigestion; furthermore, 10 to 20 percent of patients with
rheumatoid arthritis taking long-term NSAIDs may discontinue the medication due
to indigestion. The incidence of such complications varies depending on the
characteristics of NSAIDs. Prevention is more effective than the treatment of
complications or gastrointestinal symptoms after drug administration. Therefore,
pharmacists should take an active role in maintaining or improving the patient’s
quality of life by providing the best pharmacy service, given consideration to the
characteristics of the drug and patient conditions that require the use of a non-opioid
analgesic agent.
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A|(non-steroidal anti-inflammatory drugs, ©]3} NSAIDs)%}
g, 25 a7E UetliE oM Eotu| il njujekyd
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2 A7 EFAAIE7HA(ol8 AE el xS 20174 1
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FA= 1897¢ ofAmF Y] Wy o]TE W2 FHY
NSAIDs7} 70 =] $iet. 7HdE NSAIDs= thefsh df e
cyclooxygenase (o]3F COX)E elAlako] Bk Liehhs
q|, o]u} IA COX-17 COX-2Z BE o|4|3H= NSAIDs
ot AeZF o2 COX-25 YAst= NSAIDsZ U= 5 9
o} v 22 H] A=A NSAIDszHE COXE HA|shH=
A=} 2 folEkge] SR AEON 23Y 2ol
A4S Btk 201390 MEH McGettigan®] A7) T2
W, A2 o2 Ueold NSAIDS7} o] MR glAle
2t elule} okE 744 5 RPAAHe] ten 7 oFg
o) BT} 224G SolA Ffolg o] uhRe] AR
NSAIDs9] E7u HI=%E th=rhs RS & 4= ithTable
1). 2011d ZAFE Ao 95, HotH o= 714 Wol A}
£%]+= Diclofenac®] 7-2-0l+= Bangladesho]| A= 2F 45%9]|
o2 H| & AFEE|T 91T, Philippineso] A= ok 10%
ogke] BlE= AREEIL Utk Ibuprofend] 7ol
New Zealando| A= oF 25%S &= H|&E AMEET ¢
1, ¥iHof Bangladeshol| A= 5% u|qte] H] &R AHgH
I 9loh. Naproxen®] 7-9-ol= Canadadl A= AHEE&=
H|&o] oF 30%E YUERHATE Vietnamo| A Q] Z9-o=
0%2] & Uehl Naproxend ARESHA] o= A& & &
Qltt. Mefenamic Acid% Philippinesof| A= 2F 35%¢]f ©]2
L H|8E AMRE 2 QA|9E Canadalt} New Zealand o) A=
S0 mjEko 2 Ae] AGET g4 g o S ek o]
Al @A theFgt NSAIDs7F EA8taL 9l aah} F2akg-
A1 ZelA el Holgo] glong ol ofshsn
Aol ek AU okEe] g 9 BopAEo) Basol
Q16 McGettigan WX} =(Table 1) 7|&2 2 A A|A oA
7H& wo] ARRE A9 571 NSAIDs (Diclofenac, Ibuprofen,

Naproxen, Mefenamic Acid, Celecoxib)@} NSAIDs & 714+
A AR Aspirin, 2FZ-E2 AT S, IEeAZ d
] A}EE= Acetaminopheno] Tfdl v]m3dte] ATNStaA};
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HiOpEY ZISA|

vjuleFAl ZE A= T A acetaminophen®} NSAIDsZ L}
& 4 9lrh? Acetaminophen < ti]o]|A] arachidonic acidS
prostaglandin (©]3}, ‘PG’)2.Z ZZX|7]|= cyclooxygenase
(COX)E Wafste] axts U= Aoz d2A ok
AET S AHES AT Gl o] FBE WrWTRE F
F2 0= prostaglandin®] /Ao Bofst= AoZ H
TET glo] BRRHON COX AR} FASHE]
78] 27] Yot 2PAEIE e AR RuEy okt
NSAID?Q] ZALo]= COXE A3} arachidonic acidZ+-E|
prostaglandin®] S Z2AIXITE PGE S SAIsH
WRyo R AT S5 ABEIE 2ol /e BbY
ol 298 7E 7} 3 itk PG thromboxane, prostacycline
(PGL) o2 Wsfele] W 3, Yot 5 59 44
= SXA)7]=t NSAID7} o]2|3t GAE Asiete=H 3
g, 2% 29ayel duxd F= 4 724 59
7R F88 PAE WS- UeRdckFig. 1).0
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Table 1. Individual NSAID Use Expressed as Percent of Total NSAID Sales in All Countries in 2011%
NSAID Individual NSAID Use Expressed as Percent of Total NSAID Sales in All Countries in 2011
Median Maximum Minimum
Diclofenac 27.80 % 43.40 % 830 %
Ibuprofen 11.00 % 26.60 % 330 %
Naproxen 9.40 % 28.20 % 0.00 %
Mefenamic Acid 9.10 % 34.70 % 0.00 %
Celecoxib 7.20 % 21.20 % 0.20 %
Meloxicam 3.60 % 21.00 % 030 %
Piroxicam 3.10 % 23.60 % 0.00 %
Etoricoxib 2.80 % 27.60 % 0.20 %
Indometacin 3.67 % 7.20 % 0.00 %
Ketoprofen 110 % 950 % 0.20 %
High Risk NSAIDsa 33.20 % 58.69 % 14.65 %
HMIC 3110 % 58.70 % 15.80 %
LMIC 37.30 % 57.50 % 14.70 %
Percentage refers to proportion of total NSAID sales in all countries studied. HMIC (high-/high middle-income countries): Australia, China,
China (Hong Kong), Malaysia, New Zealand, Singapore, Taiwan, Thailand, UK/England, Canada; LMIC (low-/low middle-income countries):
Bangladesh, Indonesia, Pakistan, Philippines, Vietnam; ®Diclofenac, etoricoxib; Doi: 10.1371/journal.pmed.1001388.t002
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H A 02 QHHSHA AREE = Sl oFEolth AAP= 4
QO A= 447 7ZHA 2.2 325650 mgH, 3|7+ 1A=
325~500 mgX, 6A|7F ZtE 2 2 650~1,000 mg¥] Fojd
QALY 2ot e 10~15 mg/kgE 4~6A|7tutct Foigt 4
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mg/kgo|t.

/499 2008 3= =TS X|of WS Hlof
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drugs, NSAIDs)
NSAIDs= SFoll A A&t AA " COX Asfjste] axtE
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Fig. 3. Relative selectivity of agents as inhibitors of human COX-1 and COX-2 dis- played as the ratio of ICconcentrations'*
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Table 2. Nonsteroidal anti-inflammatory drugs based on COX—seIectivity11

)

Non-selective COX
(cyclooxygenase) inhibitors

Acetylsalicylic acid, Diclofenac, Fenoprofen, Ibuprofen, Loxoprofen, Ketoprofen, Etodolac, Ketorolac,
Indomethacin, Naproxen, Naproxen sodium, Mefanamic acid, Oxaprozin, Piroxicam, Sulindac, Tolmetin

More COX-2 inhibitors

Cross-reactive at high concentrations, Meloxicam, Nimesulide, Nabumeton

Weakly selective COX-1

inhibitors magnesium trisalicylate

Cross-reactive at high concentrations, Acetaminophen (doses 1,000 mg), Diflunisal, Salsalate, Choline

Selective COX-2 inhibitor

Celecoxib, Etoricoxib, Lumiracoxib, Parecoxib
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( Table 3. Nonsteroidal Anti-inflammatory Drugs (NSAIDs)? )
Drug Average oral dose (mg) Maximal daily dose (mg) Comments
Acetaminophen 650 mg q 4 hr 4,000 mg/d nonznglggllgr ?;;?J zcﬁgr:sd
Aspirin 650 mg q 4 hr 6,000 mg/d not recommend in asthma
Propionic Acids
Ibuprofen 400~600 mg q 6 hr 3,200 mg/d less side effect
Naproxen 250~500 mg q 12 hr 1,500 mg/d less side effect than indomethacin or aspirin
Ketoprofen 50 mg q 6~8 hr 300 mg/d
Phenylacetic Acids
Diclofenac 75 mg q 8 hr 200 mg/d longer analgesia than aspirin
Salicylate Salts
Sulindac 150~200 mg g 12 hr 400 mg/d less renal adverse effect
Pyrrolacetic Acids
Ketorolac 30~60 mg q 6 hr 120~150 mg/d limited treatmentd;oh)?d;jaiﬁdp;ctligﬁiste renal failure in
Anthranilic Acids
Mefenamic acid 500 mg, 250 mg g 6 hr 1,000 mg/d diarrhea
Enolic Acids
Meloxicam 75~15 mg q 24 hr 15 mg/d tenfold selective for cox-2
Piroxicam 10~20 mg g 12~24 hr 40 mg/d increased r|sk3oJVI<gSa?;rééicuaI§;rn|n more: than
Naphthylakanone
Nabumethone 1,000 mg q 12~24 hr 2,000 mg/d fewer Gl side effect
Indolacetic Acids
Indomethacin 25 mg q 8~12 hr 200 mg/d high incidence of Gl, CNS side effect
COX-2 inhibitor
Celecoxib 200 mg q 12~24 hr 400 mg/d less Gl side effect, no platelet effect
N\ J

3t} COX-10] 2Pt Lo A& o2 5-Lipoxygenase
gAlo] Z71x1 1 A Z Cysteinyl leukotrienes A4 0|
S7tE ol FE7], @HEF, 718A &5 § SAES
dosA Hed' wrtgHos g3 okan e
oj2|gt ol UK A4 A4 AL faz o
718A @0l dojd 4 7] HEolth E oA Y
Reye 531 Aol ol 184 olstoll A HZHA|
SFETHY a2 Seierel Qud ol Sl
= AR A4 ARt dol FFET AnAE Bet
s oy B4l At dstaAna} gens
144 oJste] =% EE JAEFAA &A= R50|F
5ol gt 4538 Fostal, £ F x| AHE
S5 AR 2 H7|Eol koSt &0t
Qo] W EEA 5, AEFAR 59 vpolg Ay &
Zofl Fojo] Mg FE, A, FH(FA HEF), Tt
o|9]o] A7|of AW &, nEZEEoHY, ALT, AST,
LDH, CPK9] §A3% 45, AdRYol EF, AZZEF
W d3F, A 59 S40] 9713t TAste Aol
_15:___%_).17)

3.1 OE=yY

Diclofenac-2 Phenylacetic acid S-=H|o|H <, AE, &
22 YEhdth gy Q1 NSAIDs}F Zo] COXE A3l
sto] a5 Uetli=tl, COX-1 Xk COX-29| Mol
< © =& HAEH COX AsfA|olth. COXE A= 4
%X indomethacin©] U} naproxen} t} 751", Ibuprofeno]
U} Naproxen 53} 37 AEelH S559 G452 *
2 AMEG Y 3 dubg oz Role fEzddel 73
S0l o Hoj B 200 mydold BFHOE 75 mg
q 8 hr2 E83ltKTable 3).”
YRGS T of 20%0) 4 $4-go] Ukt o
Fjel vl A3 NSAIDso} o] S Rakgol 7%

S

r]I.

(ot

3.2 O|HZ2MH, LITEM

coX-20] Hl3) COX-19] Ae4o] 23 o £& HlAlE
Z COX A a|A)2] Ibuprofeni} Naproxen< Propionic acid
S=Rlo]ck. Aukael NSAIDssh Zro] COXE Aafstel &
2 LRIt o 59] OFEe} HAHg-S thE NSAIDss} 1]
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ga) 2o)3 9t 8, WE, 2@ oItk COXE 7
e

Aspirin® ReyeZ 529 4ol glol 1 digez
Ibuprofen®] #0]7|= 3}=4), Ibuprofen< HALEH Zi}of
ot AAPSE 3] BT HAETE ek oFEol
o ol2Hom wW F3o 2 sk AAPY el
Ibuprofen2 AU oJ2] ZZ]o| A Prostaglandin®] 4L
Alst7] dzoll sHEAHE Qo= AAPET ThE RS
Urehd 2 Gk ST “HALS ofERAZITRE et ol
of o5 MW Fe] APATE AN AT, WAL 4R
obsoAl AAPE & A9 o] RZEUS & A9, dd
L QR Zol7b g Aoz UERGa(Lesko,
Louik, Vezina, & Mitchell, 2002), AAP £&] A|HC} o] BT
29 Fo] A| HAMEAYY 9Fo] ¢ Ho} o]f = wHo] AAP
wrh o QA 187 BsE avt ks 29T
(Kanabar, Dale, & Rawat, 2007).”'® Ibuprofen®} Naproxen<
Diclofenacyt &7 HEoA F5=9 G455 T2 A
25)=1)]", “Indomethacin, Diflunisal & Naproxen 5-& &%
¥R} ARl AITESOIE EakE etk Thuprofen
o] B¢ EF 5hFel 1,200~1,800 mge UHro] H-85H &
TEHoIY FutelaA Aol d ) 3,200 mg7HA]
Bgab7]E shk AHEel 7 Lol 400-600 mg 462
2kt Bofala, golel WS Folr] PN 8
U} 24 B¢ g7 BEIh Naproxens] A w7717}
12~17A1Zte.2 A o] Akl -9 250~500 mg
2 DA PHez BgActY RujeandEd B4
68872 o2 AFFAIES YZEAM, oS vl
sto] AF o= AR Y] A2 ¥elgt Dam Kim,
et al.o] Ao wWEH, 125719 A ARG F SRITE A
73 AAIA AEIFAIES AR 22 floFE} fFARRE
AFELSP ool WAE o, UESAE AT 2o
A 953 & NER 42 94w Age] B
t}'% whabA] Ibuprofendt Naproxend COX-1 AEiAjo] =
= B %2 HA"9A NSAIDo|7] wjZo] COX-2 A8
NSAIDsETh= £ 938A 2248 7Hs4dE L2sto]
EA=E A|Fstoof gttt

3.3 Mgt

Mefenamic acid= B]A&Z Q] COX JAIE E5A g,
A, 2892H= YEW ™ Fenamate §-%=4| oFEolch. s
g, 25, 282 YA, 2 FotE A4 At

o|AU AxZ(soft tissue) &4, TEAA A & 4F
02 {iEl= 559 ITARE ARSEHT gukE
59 Af 2719 500 mgE H-&3}aL, I Fof
I T 250 mg 6AIF Ao R EgItrh 4
FAARE 4o 4 Qla AHE of7|ske Ao] EF o]
| wioll, AAbt o i 7] T Sl Yo FA F
ok Fusks Zo| Wasich 20084 vl A 7HE
FEAR Y WEH, Y4HRY A wHE4r Fol= "ot
9] Tyt 279 A (premature closure of the ductus
arteriosus)’”-& Z @& 4= Qlrt o] ¢kE E3F t}E NSAIDs
of Zro] 9P FAgo] Eotm AsHEH(dyspepsia)©] 7}
Z Esittar A A Qe 53] F2F o= NSAIDE 58§
gt & FolMe oF 15%7F A3E% 4 Hold,
Ketoprofen, TolmetinZ} 37 Mefenamic acid7} A=
Wo| Yozt vuw gk

>~
ox.

i il

% go fo i ¥
ac)
of

offt

D
il

F
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3.4 dESAlE

CelecoxibE= COX-190] H|a|A COX-22] AehA]o] X =
2 93 COX-2 AdAo]t}. Celecoxib= 2000 6 &
ol ke S affelolA] ALSE 4 Gl 37HA) AEE COX2
A 3A|(2014F 421, Etoricoxib, 2015 %<1 Polmacoxib)
% @7HAolth. 22y Etoricoxibi= mlmolAl= oF] 52l
2] ZRon, oAz 30 mg 132 ZWEY SR
ATt 521 = 2Aek Polmacoxib HA] oF&]7HA] ol A
g 59 yhe oFFolrkY Celecoxib®] B8-S Fube| A
HE Y o= 100~200 mg 1Y 23], ZHEFY A=
A 200 mg 12 134 100 mg 1Y 23]o|th? Celecoxib=
H| A8l NSAIDo|| Blsf 22 ¢Pd3A 7289 A<
7HAH FAlol 50007 ol FulElATEYE B S0
A SAES dde=z 3 QAN BAdEA
NSAIDs¢} vl wsto] 553 aa7t Qla& 487 = ot
Aok et 20139 SWE AR wERA AFelA
COX-2 A& NSAID AR§<9] 4513t F2h8-9] risk
ratio= §]2Fo]| v A= =A(relative risk [RR]: 1.81, 95%
confidence interval [CI]: 1.17-2.81) YEF S}, naproxeno]|
H) &A= ZA(RR 0.37, 95% CI 0.28-0.49) LFepsiTh? wt
wol AEd COX-2 sl A8uA Rakgel 9igol
St A Ywl, ABBA B2E A SJoHRR:
1.37, CI: 1.14-1.66) X naproxen (RR: 1.49, CI: 1.16-1.92)
BohE= =9k9 4y diclofenac ¥ ibuprofeni}= -7-2]3t 2}o]
£ wo|x) itk E3k ofAv AT NSAIDE T A%
3 39, COX-2 A= NSAIDE ofAmjale] 2|2 &t
Qg 7 orzd) s HAIEH NSAIDE ofA3 e
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o FHATHS AL = U= Bart glof
201149 Canadian Society?] 7}o]Egtelo A& ofAm E
E g A& NSAIDs7} Hasdt Ao COX-2 A
A NSAIDE Hyslz2 Jdusty ok 2=y 200
mg/day2 AW AEFA B} o] RE 2oy YZEA
Hoh HEaAAEY Yol 24 g2 A= yehd
2o aFATE ek olof whel AeF COX-2 A3
Ao HEBA T2l deiM= FE staA B o
F7 A& Fdad Aoz Rtk ZY Foj7|Rd g2

H, 82 COX-2 JAIAl= 65A4] o] 4e] 17 A% 4

A

FAAE Do 2 s Fou QFFAIE dFugten
27 BFPAE S Aoko] ¢lo] NSAIDsE AHEA]

A AES L
P& T gart ok &

Q7NN st 771

efste] 4% A, B L mUH

|=R=N
AEs

o] 22|y} ot Yol E7]Ho] gl S8 Table

49} ek,

Table 4. Permission to use pharmaceutical products by national authorities (Contents of Korea Pharmaceutical Information Center)B)\
a2 S5 &1 g 24 HI
Ingredients Efficacy & Effect Usage & Dosage Remarks
. Fasad Y2 Qlst 4 | g2l OMIECI|HIOZM 13 OF 12M| OfSI2| 20k LIS 13| HEEES 4~6AILt OICH BRA| =35I,

 FS

03~10 g 1 3~43] HTEO{EHL,

0l Q2 THs8t ZIEFIIH S0t A4 RERAOR HE5IH, 1Y 53/(75

= ool\co —OT) - =1}
HEHE, BHE(W EF 1Y 21 4 gNtR| 045 &= QUCE o1, | mo/kg)E =510 S2sHA| L=l EFHIE Of= B SFHO| T2
2. S ZE0lz ARSE &= U0k | 2E, S0l 2 s ZUsih | 82(10~15 mg/kg) 22 S&3k= W0l O HEs|IT.
AE, HEE, ROEIL SE(EZ) ol 2o AAPZA
=< = 13| HHEY
~6I1E 7~7.9 kg 80 mg
Acetaminophen 7-237Hg 8~119 kg 120 mg
Ok 2~3A 12~15.9 kg 160 mg
Ok 4~6M| 16~22.9 kg 240 mg
ok 7~8A 23~29.9 kg 320 mg
Ot 9~10M| 30~37.9 kg 400 mg
ok 11| 38~42.9 kg 480 mg
gk 12M| 43 kg OlA 640 mg
Efficacy & Effect Usage & Dosage
1. &8s - 2ib ROIEIQ HEY, Z2EG(ERY 2EE | Mol OtATI—ICZM 13| 05~15 g, 19 2~33] HREOIGITL 013, 2t ZAo)| w2t
Sl ERIM ®=04 IF o5} Hid Ol EE TE = KA =15
2 L2 B0z AE 4 Tk S0/EIY MOFNENE,
F&% 5§, QSS, gAE, IASMEE
Efficacy & Effect Usage & Dosage
1. R8s - &b ROEIY HEY, STEG(ERY AEE | Mol UZ20Y LEEO2M E3Z2 12 100 mg0lH &kt HRLE 27| £0{9)
Diclofenac &) one HEe i} _ _ HR0= 1Y 75~100 mgS 2-33| 2g HRF0EHL
Sodium 2. S S0z ARBE + Tk #&F -_ﬂé*é BZ 2 |0fFOl: 1Y M= kg 0.5~3 mgS 2-35| 2&t BFEOSIE oI, Zsk SAof| 2t
55 oMEE HIZEM ROEE QF, RIS, HE=EE, HAs| ZUSHTL
OH[2IE ¥Ho| U= I &, HAE T/, O] o] MSAFH| O|MEISE 2|AStokT| ol ZITHT[IF SOt 24 REETS AHRSI0{0F
S
Efficacy & Effect Usage & Dosage Remarks
1. 785 2db FOEIY AEY, AN SOHEIY AXY, | 1. FOEY AEY, SAEY, U2H 35 | 0f2ok= U3 18] 82 1Y 3~48] 87
TUE(ERIM AEAS), U2 0I5 U 3 55 QF, , GIZEIEAL HIAE JOEIAZSL g | O8I MF0] 30 kg 0|2k 0f2i0k=
HHEHE, 5% S8 MEZ, HMM AEY: Mol o|fZ=2H | 10| 500 mg (25 ml)E ZdksiMe
2. O3 HElo= AFBE &= QI UEIM MEN £5 RIE, O=ZAM 13| 200~600 mg 1 3~43| F | =M Z& Al F0i= TisH= HO| HIZHE
OSE, MEE SEEE, HMEAEY AXRIEaH AL, S0{5H) 1Y &1 3200 mgTix| & | SICh
Ibuprofen ZH), HIZE ROEIAZSHHY, HEY, Slided) G ofzlo] 18] 8&k
2. oAY SO 2HEA: 1Y MZE kg | | 11-14Ml: 200~250 mg (10~13 ml)
o 30~40 mgS 3-43| 28 BEFRN | | 7-104: 150~200 mg (8~10 ml)
Stk 3-6A: 100~150 mg (5~8 ml)
3. 83 ¥ 59 5§, Ul 4ol 18 1-241: 50~100 mg (3~5 ml)
200~400 mg 1Y 3~43| BREOIE
O F, Sakof mat MES| SUSH.
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Table 4. To be continued
Efficacy & Effect Usage & Dosage
1. F &5 - 24 ROEY AHY SAEA(ERM A |1 ROEY EY, ZAEY, U M5
&), YRS HExY HY, GHEE, 25223 Mol LIZEMo2A 18] 250~500 mg 12 28|(12A[7+ OICH BSOS, M2k
2. L2 Z2ole A °°* QUL S ZHATION(QEL | CHoH LH2FAO| R45F AO1 SHXI0f| QOIM 1~F0| SIEZE SulTt @78 B HMISH:
I, QA QFE), ¢%§ =5, UFE Uiz S8 T[S0 SS 1Y 1,500 mgNiA| = == QUL O] B EXI0f CHSH AR R2U40|
S ASMS Malot=Xl ERlg I
2. gNES: Mol UZEMCEM Z3|HCE 750 mgS HF0ist E&0| AME
Naproxen ITEX| A7 7FHOZ 250 mge HTEROISHL,
3. ZHZHON, &% 55, RS 55, YIS, HY, Al
Hol: LIZEMOZM Z5ZOZ 500 mgs BTE0ISH & 6~8AI7F 1HHOZ 250
mgMl FO0{SICE 1Y E2F0| 1,250 mgE ZletAl LS S
4. HEE: Mo LUZEMCEM =3[R 750 mgs BTE0{SE s 1Y
250~500 mge O Foigt = UCM =5|20| £0f 308 T01| SOfSiLE 1Y S80I
1,250 mgE ZAFSHA| LS SiCh Y, Z40f| L2t MES| SUSHL
Efficacy & Effect Usage & Dosage
Mefenamic 1. OIS S0l AKZE £ T £5 RIE QF, FUE(ERY | Mol HiWIGACZA =5[2F 500 mgS HT FOfsH 5 GAZIITE 250 mg¥ HT EOfsH
Acid MAUEES), QNS - 2% - BUIE GF U E5 BHIS |38 Al R0i= Lske HO| HIEESITE oig, Zel S0 M2t MES| ZUSHT.
A S0l ~Hisk= =8, 2838
Efficacy & Effect Usage & Dosage
1. STEY(EMAEY)S ZH0IL T2 st 0| 2F9| 2| HZZ2 SX0f L2t ZHE|0{O0F SHH, AAIRE ZHIGIO0| Foigt &= ALK
2. ROME|AZEAO] ZMO|LF A2 st - Aol
3. LEEHFAO ZAM U AFO| At 1. LEA(EJBAEN): MEISAEEA 200 mgS 1Y 18], L= 12] 100 mg¥ 12
4, Molo|] MEZ _QLQ}(_,_E 3, 4R 5 1) 252 L0 =85ih
5. QLI HE 2. BOMEIAZEY: MEIZAIE2AM 18] 100 mg = 200 mgS 1Y 23| 2851t
3. URHFA(AS): MIZIZAIEZA 200 mg2 1Y 18], L= 15] 100 mgi 1€ 235|2
Celecoxib LE=0f S0I5HE 6 F 20| Zak7h HER| oIOH, 10' 400 mgTtx| E0jgt 2
RACL 1Y 400 mg F0i5H A| 6 F F0| S+ AR toH, L2 XS
efsoF Stk
4. SHSZ L ALFES: I| HE T2 MEISAIEZM 400 mgo|H HRA| £0f
A0il 200 mgS FHZ FOfSIE F0f EM SRE= oAl HEZOZM 13 200
mg¥ 12 23] EOfsiTt,
- THEOH 2R SSEQ| THEOH (Child-Pugh Class 1) A0l TishiME 222 1Y
HEEO| OF 50%Z LAA[FHOF SHL
\C
&1 U 2x120| Hi FFet ArTo| I Hio] & o FoAE 7180
of gt} I AAPY] 7L-ofl= 24 o5t obgolut, EAH
1. SHE U G ER) G b5 Aol Ratgol ¢Fol

.'..

dtH o]t Preoptic anterior hypothalamus (POAH)2] set
point AJ%5-0.2 WIS, webd SAETE Uehfel
&5 set pointE /443t AlAF gtk o] 5 913l NSAIDs
U AAP o] 29 4 glon] 1 FoNE sag BHow
AAP@} Aspirin, Ibuprofen 50| o] AREE T It} o|&
2 % )i A arachidonic acidE Prostaglandin®.2 &
FA7]= COXE A8 PGE29] S Wafigte =y o
UG ZANT} E AAPY FSolt WREo|AE
COX A|amet 2gago] AX e AN A=
p450 cytochrome systemo] &34 AkSlE|H COX JA| &
W7 AXe Aoz dHA ok Al 74 oEE FolA
Aspirin®] Zf-oll= 7|84 4% 2 Reye 5523 84
o] §17] wizoll 184 olstell A SEA = HHEHA| b=t
AAote] 7 -9-oll= Tbuprofen Eth AAPO| BH7|7} Al

£ o At} Ibuprofen?] -9oll= A ol(S228, HAHA
4, APE do 7o) JJoeuF A kAol 9
Aol 2 A HARIE 717 oFst 2ol £AIE &
2 4 Qi olBol A FolaAl golof g, olpzE
e 2 AFor WjdEY FE e AAE Ste T
40l Sl ORI A B e
ol o] Aol AAP AH§-& FHTTHH
ofo] ALt AAP} Ibuprofene] Tl d#=27]
7} Sl gote] ool SRz S AFETTE) AAPS}
Tbuprofen 431 Ro] AL ofe] A4=7b G,
71 2 Tan M. Paul, et al.&] X}=(Fig. 4, 5)of] w29, s|Ea
T}ofl 91oJA] Alternating™} Combine?] A9 o]z 29 ot
ZAlgET} on|7 QAT o7 ¢kdA EHME &
o 477} Bast oldo|d

i

|
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FQ dofeky ZISH Hlw

/

TreatmentGroup 0 3 6
A Ihupfnﬂ:"\

B buprofen +
Acetaminophen
C Ibuprofen

Acetaminophen

Fig. 4. Study treatment arms with dosing schedule.?”

404 Ibuprofen alone |
Ibuprofien plus acetaminophen [
Ibuprofen followed by acetaminophen

w
-]
"

=

Mean Temperature (*C)
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Fig. 5. Mean hourly temperatures by treatment group.2¥
\_ g y P y group. J

T3 oFY ANE STHIZIAY A&H ez [fA5H] 9
3l AAPS} o2 M-S 7} oFS] FHTFE 2SHA| Y=
oA Ao FostAY Atz Foslr|e gt O
2y wejagol dsiA= AFAEol Az ASEE oA
& ANBT Yok WY ATANE AAPE THEOR AL
Sk o] ujsl ol Rrzun B2 8w A% o 2L
a7t e Ae2 yEhd HPH(Hay, et al, 2009;
Nabuli, et al., 2005), AAPS} o] R 2HS wilg F= A
I o]REZ2AS GEo R F= A It sjdade] E &
o7} gitkal R 11sk A= Qi Erlewyn-Lajeunesse, et al.,
2006). NICE (National Institute for Health and Clinical
Excellence) A|2(2007)0] 2|3}, AAPS} o] Z2H S &
Alof| FofstA] ofotof shm, TG0l Qhof etk Agh
H 2A "ol o] F ofE YR uE FA] geE
Harskar Qiok Iy A7 AFAES dAF e £ 6
Aol sl obsol BH-Z 3HA] e B ] F+ oFol A
2 oE HYAEs 7 ER 2 AREShs Aol T &
A o 52 AANSHATHHay et al, 2009). Hay 5
(2009)> LEFAo] e oFse o= 749, WHA
T3 2, F oS SAlOl 588 AT obso] AAPTH
583 A9 ofsHTE A 4AE FF LGS0l S5E

O

-

o Q@ oX

15

¢

=2
ste ARTE= 8371 o A& @2 AL2E YEyt
W, OFEE Q 24A|7F To|= = kS 7

o}5o] AAPTE 283t Fee] o BRrh oF 44X/t 7} 1
Az 7|7t0] Fe whE o|RTz e BT Yok mo}
L 9] 2547 DEZYol 9 §F 202 Lehi]E 519
o SQAE TR AR A9 EEE 2ol 24
3ol g7Fo] EojE 4= QItH(Carson, 2003; El-Radhi, 2008)
= 79} B3l BN 71 B A $AES
23117 Y3 Foj7)zto] AlgtE|ojof FttHHay et al,
2009).'99} & A7 AIE & v, Ibuprofeni} AAPL] 1
&l dsfM= & o AFdlor & o= St A=, g
29 AL SEAY = AT R E HeKE AlFske
o] FESHA|EL o EEA O | EA AR | Fo]
¢ == ZLR QALY AA|E ot iR AREE 4= §le
o o] 7 IhgFo| FAE-S uhy] fl3f ofso] AAZ 4
it B2 S E8REA Ak A 2UEES
stojof slal RIS 58| sfoF ik

2. FIE, 2%

2E, 29853 Yeif= vlutebd A= AdES
(somatic pain)} F/35%5Y FFAE £2Y & 3l
AAP ¥ NSAIDs 3ol o]of &gith o]Fo] 7kA]= A
2EREL FARBHARL ZF okEo met Yoyl RAE
o] tt27] wjZe o|& Z mets| At B wet HE
A AMg3hE Aol Fasith” dutdoz oA Mg
ASolle Aol B&3A vnpeHy XA 5 matyo|n
F2go] Ad ofAlE A"gith o] E&3H oA
7F AU FA-go] YRS A9, e IAIEC vlg] H
nH o7 Hago| AA UAYst= Ibuprofens AHET 4=
Ut gheko)] #x7E 28] Y= o= NSAIDs$}
92 2948 4D 40 JAIFgo] §17] WZol AAP A}
o] HE & Ut} vHE It 45 FEE 55
TEFoIY HF Hol E= W Ho| FF°| U Fole
2HZE-S Ut A] gb= AAPET NSAIDs7} 349 4=
AUtk EZF AAPE= oA diAbE & 4 tAEES e
=l o] A7 B8 & A A4 e #EES Y
o7 & Qoh wEbA 27157l 9 7-9-olli= NSAIDs
7b FHAE L, A7 9 Ffolls AAP 59 AREO]
aEth oo HAlolu BlFo| U= TR ¢
o= NSAIDs= "sh= Zo] £ AAPY A€ COX-2
A3|A2 Celecoxib 5& ARE-dh= Aol Fth HAMY S4
< Hol= b= YA A=o] 73k Mefenamic acid 9
AR TEfjof gith o] QRlES 13| ARES FE Y]
AEaIE SRIStHA HET AHeo= B85S s
L7 S 4= ok 12y NSAIDs= o 585

SL
=
O >
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st AR} vie] Asadrt S7kst
A& 1L F2ET 7 1 oo R BEske A2
AR gr=ch T3 NSAIDsO] A5 avke} eHAL 37
Zo|7h §7] W2l &gl M WeaI7} F23HA
oFehwl ThE NSAIDsE A3k Zlo] oke} nfepy 2%
Ao} AHg-e mefdts J= U NSAIDs7|2) 545}
£y A AEETE F710HA g RAgT oy
4= Qlo] AR Y=l £ & 7|7 NSAIDsS A3
BF WS, A7l ok R €, 2915 9Al 5
| Qolg 4 glonz ofof ta) HH Wako] T ol
]: 6‘]—1:} 25,26)

ooz B

o
n

[e]

-

3. 52

2, 5, LA A8 B
2 of2 $ANSE ol WS
A5 3 98 FEE 400 & 95 2 4 0A
shim gelA gleel 3 FHARE 4Re ¢
B SE 3 anaphylax157/]-7<] o3 Fefo] gargol

dol 014“) COX-12 Eauh, A, AJO 1 7]e
AAZA Bol WAL, webd COX1E oSt
NSAIDst 9143 28, 44 244 52 %‘%Pf&t}.”

S Rakgo] et ARE B, Fig. 6ol 4AY A
B2 COX-2 A3|A| ¢l Celecoxib7} HAA HZ-go] H]
A At} 18] Ibuprofen, COX-1 Et} COX-29] A€
o] & © =2 DiclofenacE 974314 F&-8o] 22 H
ojty. Ty YA FAgol MR AEE COX-2
NSAIDs= A @8A F2H-gof gt =%to] qiok F=of o
2} 2ol glov} HlAEE NSAIDs} COX-2 SAAlE =
= gjoro] ML £ WA AV R2eg R} o
A vl Aol AR AR LS00 i
A HRd Be ABWA, YBRA $LEE molo
HE2ggof vsfi= FA-EY o] RA HiEgle
o, EHIFA|HY] HL YZZA AYIAEED £
AHETA HEuA FAES BN, HERH YT FARE
Ar o] YA BT ol= ZF kA 529 COX-2 AEA]
9 Ao v gk Aom Helrh AduAdSs 7
Aol A NSAIDs9] Abgo] dadt 3¢ 2 yZsA
(naproxen)©] A& =W t]ZFZ 9 Y(diclofenac) o8 A+
oA AEEEse] HEE 77 Aol Atk Al
HFA B Aol wel ohE NSAIDs$} H]ehAY tha
£ B AL BN AoR Bid ATE A
7k H2 R AN AEEAIE 200 me/day-& LS
Allojut o) -3z 2 #l(ibuprofen) H o} HE A D2ke] 34

100 -
= 18.5
g 115*
E’ 101 o7.4
¥ 4.4
s sn b
T 41,4 415 18
1
2 |
[+ %
01 T T T T T T T T T T T T T T
F P F P F S G & Sl
FLFLLS T FTITEFEFE S
F IS FI ST TS
NSAIDs
Fig. 6. Pooled relative risks and 95% Cls of upper gastrointestinal
complications associated with the use of individual
NSAIDs. Vertical bars denote 95% Cls.”

. J/

o) 24 e AR Yol 43R 3l7) el @
A =iell $UE §F2 COX-2 AAA B¢ & Bk
E—“‘Zi NSAIDsE “43jst= A@8@ A AdS %%‘4
AL ART 5 Ak DAL obHIHA REsch

910115 NSAIDsZ I3} Guhels= -8—6]131-20& JJ@HL%
o] Slck. 7)) weby lwelsty Tuluke T} wotat
Flerg oz el slwelsky s Ao ojg whee 7}
A &E =2 7] (pseudo-allergy) &2 E-o]d-2(idiosyncrasy)
Sk PHEHIL Jlon FER 7| - A A @A
7t cyclooxygenase (COX) 7|52l 7le} Falo] 9l Ao

QA Stk & ofAme @ NSAIDsE AlEE A2 o

_l:lr.ur‘

Fomn
Cept 2182 Uehi, 55 BAAES FHAE &

A3he B Bolsh COX-10] Aehel 7o) AjHoz
5-Lipoxyganase /o] Z7l=|11 1 ZAIZE Cysteinyl
leukotrienes Ao Z7l=Elo] Feg7|, @HEZE 7)EXA
4% 5 2SS QoA B Aoz 22 vy
ot 717 ofat TElkgel A9 COX-1 Aart
u]u| gt acetaminopheno]|L} A& o 2 COX-2 A\ a7}
2 A3t 9FA|(nimesulide, meloxicam) E+&= XeHZ COX-2
ZtA|(celecoxib, etoricoxib)E ARESH= AL A3 &
g 8lem COX-1 AA|EH7} gl= B4 =% NSAIDs ¢
Ao wx H%Mloniwgmfsmmma
S mugsl Al WU FEh M

NSAIDs= #|3fjof 3} &2 o7 ofAuy 9 NASIDs
AHgo] Badt ASHAHEEA 2 =84 d3hH2 7HX L
Ue A g AR FoE B3l AAY HRHS
= HIAIA GAAQ] HYBES freste ez J3
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F2 ool FSH blm

o O

e N
No/percent
NSAID Case patients Controls 0dds ratio (95% Cl) 0dds ratio (95% ClI)
Ketorolac 449/0.49 17 459/0.21 : —_—— 1.83 (1.66 10 2.02)
Etoricoxib 835/0.91 50 039/0.61 i — 1.51(1.4110 1.62)
Indomethacin 267/0.29 13556/0.16 ! —_— 1.51(1.33101.71)
Rofecoxib 1213/1.32  78930/0.96 ! —— 1.36 (1.28 t0 1.44)
Sulindac 16/0.02 639/0.01 : 1.32(0.79 10 2.21)
Piroxicam 974/1.06 74 422/0.90 i —.— 1.27 (1.19 10 1.35)
Acemethacin 16/0.02 979/0.01 - 1.21(0.73 10 2.02)
Diclofenac 3228/3.50 241792/2.93 : - 1.19(1.1510 1.24)
Dexibuprofen 47/0.05 3668/0.04 —_ 1.19(0.89 10 1.59)
Nimesulide 2717/2.95 197 387/2.39 I 1.18(1.14 10 1.23)
Ibuprofen 2012/2.18  135945/1.65 P - 1.18(1.1210 1.23)
Naproxen 590/0.64 42397 /0.51 | ——— 1.16 (1.07 10 1.27)
Valdecoxib 38/0.04 2801/0.03 _ 1.14 (0.82 10 1.59)
Nabumetone 66/0.07 5298/0.06 —_— 1.13 (0.88 10 1.45)
Tiaprofenic acid 9/0.01 834/0.01 1.07 (0.55 to 2.09)
Lomoxicam 50/0.05 4324/0.05 —_— 1.06 (0.80 10 1.41)
Tenoxicam 51/0.06 4716/0.06 —_— 1.06 (0.80t0 1.41)
Ketoprofen 749/0.81 66 950/0.81 —— 1.03 (0.96 t0 1.11)
Aceclofenac 296/0.32 28758/0.35 — 1.03(0.9110 1.15)
Meloxicam 629/0.68 58 491/0.66 —:h— 1.02(0.94 10 1.11)
Diclofenac, combination  453/0.49 37 292/0.45 —_ 1.02(0.93101.12)
Proglumethacin 16/0.02 1401/0.02 _— 1.01 (0.6110 1.67)
Flurbiprofen 30/0.03 2781/0.03 —_— 0.97 (0.68 to 1.40)
Celecoxib 1253/1.36  118925/1.44 =} 0.96 (0.0 10 1.02)
Etodolac 40/0.04 3578/0.04 —_— 0.87 (0.6310 1.19)
Dexketoprofen 8/0.01 528/0.01 0.86 (0.41 10 1.81)
Oxaprozin 29/0.03 3647 /0.04 —_— 0.82(0.57 t0 1.19)
Current use of any NSAID 16 081/14.45 1193 537/14.44 | - 119 (1.17 10 1.22)
0.25 05 0.75 1 1.25 1.5 175 2 225
Fig. 7. Distribution of current use of individual NSAIDs among cases and controls and pooled associations between current use of individual
NSAIDs and risk of hospital admission for heart failure, with past use of any NSAID as reference. Estimates obtained by pooling
individual data from all available databases. Pooled odds ratios and 95% confidence intervals estimated by fitting a conditional logistic
regression model after correcting for available covariates.”®
N J
o 1 > L= ] S A h= =] o) = o) o)
oHle] $L Hol AT AnFo FBE AST £ 9l BI viEsle 23hy] SR bt 237 43}
= u o l1l) =] = 2 =l & = : 5
Al sk B gHRaHes ) Ags & 5 ok Aol ozt S LAYo] Atk Celecoxib7} Ao 3
S= SO =1uw - S& =
B BRH 4TL At ok FHYg FAT 9
- ~ L= L=
& L u=2 e ATE Qo AdE CoX2 dAlE EEEA

NSAIDs®} Acetaminophen< A A|AIA S =2 u-Q &34
AREEIT Qe bRy XEA| ekEolth 1EUh NSAIDs
2 B8l B 10-60%7F BE, Y, W, Aot
ET 22 3T S AL 8lom NSAIDsE A7)
7 2431 HolelanE BRI 1020%E AsjEo
2 I3 okBe FHel|E Bt oleie gl WAL
NSAIDs¢] Ee] nte} zjol7} glow, ckzse] 3 wAys)
= 23] S4olu HEE AES] Bk vlY qis
Sh Aol B8 mAS Wolet B 4 ok WA
NSAIDst Qyhao2 $ab] 2abgo] wsiohs ol
9L, Aspirin ReyeZ-3-22] /o] 9o} 184 olalollA
€ BEA grethe W90, Mefenamic acide A4S
18412 4 glck 7 5] B4e] SIek Celecoxibh 2
Aed COX-2 AsfiAl= HAdg A o2 COXE dAsk= oF

(thromboxane) A @} 2 AERALO]EH(prostacyclin) AFo] 2]
ExFol ot A8 Ao A= A88A S &
etz AEaA dgto] e At A = ul-e- F25t
AR S AR e Fr aEjstoof gtk whetA
SFRATII oAb Hnler] XEAIE 585k SAllA
=Y EAT SRS 1Bdt A9 R AH|AE A
FTHOEN A} 4] A ol 7)qstofof gl

M1

i

[

0
rg
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