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Gastrointestinal Side Effects of NSAIDs
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’ 1. Direct toxic effect : ion trapping
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1. Depletion of mucosal PG

2. Fa'ﬂm"e of adaptation : nitric oxide, enteric nerve activation
3. Interaction with phospholipids in mucus

4., L)ov&é,rinéfocal pH ‘

5. Impairment of angiogenesis

6. Interference with growth factors : platelet-derived growth factor (PDGF), fibroblast growth factor (FGF)
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Table 4. NSAIDs & B-83H= BAA 91410123 A1) 488

a4 A= A} HAAF (%) AolA g% (%)
Geis™ 1991 1,826 14 9
Nobunaga®™ - 1991 1,008 24
Roth® 1989 239 23 6
Farah® 1988 185 19
Collins™ 1986 150 28 18
Sentag®: ’ 1989 140 30 ; 10

. Collins® 1987 108 19 6
Larkai® 1987 65 14 2
Morris® 1981 65 12
Semble® 1987 30 21 19

- Morgan® : 1987 30 27 17
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Zpe] AFHEL 5-10%0IThY. ol A7 2

3t °F 65,0009 &5 A59dd =8 =

AV 2,23078-8 3335 12,0007 0] NSAIDss) <

#EH?, AAH o gE Iz 9F 1,200 o] NSAIDs

ARAMIS &4 &y Fulelaxgd A2y 33}
7F NSAIDse} 999 2138 =07 Apat
FEL AT 0.22%, THAEAG BRNNE 0.11%
29 NSAIDsE B-8317] o= Al vlate] 1)
nAHE7 4.218Eks o} ¥lE A7 AFEE
0.22%7}F =2 Ho] ollgtn JARAX mEAgk
NSAIDsE E-&3l= #xle] tjiEo) vt By
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i
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Table 5. @] o 4] NSAIDssh 89 49 2 Alge] o) & 2

= -

e A — A dE A —5
= it

Rheumatoid arthritis 2,000,000 30,000 4,400

Propable rhéumatoid arthritis 3,000,000 21,000 3,300

Osteoarthritis 8,000,000 56,000 8,800

Total 13,000,000 107,000 16,500
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zHle] 31-40%9] olBrh= o nusl o2 R
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patients-year & 1.25%]¢] F71H<Q] JdE a3}
Al FEE™? NSAIDse} A#E 528 ufl ol
A= A7 vl=oll ARt 13 103,000300 o=
ol FEY. 4 28k Hg 3 9l

A2 FE ZvE 15,000-20,000 SEol2z Azt

=

=

Number of deaths

£ giape) Al Al9lE o] glvks Holtl 2091 @87} dQslvh= Algle] v s
oz 28 2 8ol Al vEHE & dusiAY E0)7] gk & ofAlE Wik
AL ol B -2 Btk NSAIDse d#td A Hed o] m3 Adg v)8-8 agith dAZ
%ZJ% g AGFE YA EHoln], A o=z ok T 9%k Al ogu|Evt
Fodm 28] 40% oldelA Aoy vl 5 = FEl 409 2l 2ivhs FAE AT
S8 doguhd ¥Hg 2= B gk
NSAIDsw= #HokE st ¥ olua} Huke] X gzl /& elxt
2 Aele sEE x4 #YlA NSAIDs '
= 7FY T8 fAE A=A Qo AlA) AT Sodo] S LA ASEHA sk Al
2 93X A Bk o] k& NSAIDs¢t d#ts]l  aer vt =7 Rstez Afdxe 34
P, 53 £ T o2l %S PPI 59 oF - s gofsle] SRR BE ¢ g WS gt}
A ApERs X7 ojzderns NSAIDs  oF gtk ojwl gl gFe] I BAsH=AE
AH-S FeehE Ao) uhEshe golrr] £5te] MUCOSA(Misoprostol Ulcer
223 BARg o7 213 19 I= AlEe] £ Complications Qutcomes Safety Assess—
¢} o] 9784 2282 e 7142 98 ment)®; ARAMIS(The Arthritis Rheumatism
Bae fadt, 9B 43 FF82 and Aging Medical Information System)® &
25,000 1
20,197

10,503

Cause of death

Fig. 1. 22164 the Az} v me NSAIDss 38 139 T30 &g AFP(1997)™
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Table 6. NSAIDso} A9 H kel 98}

B AP

1. Prior peptic ulcer disease
2. Prior bleeding peptic ulcer disease
3. Advanced age
4. Anticoagulation
5. Steroid use
‘ 6. More toxic NSAIDs, high dose multiple NSAIDs
7PsR SRR

1. History of heart disease

2. Comorbid illness

3. Indicatipn for NSAIDs : rheumatoid arthritis > osteoarthritis
" 4. Ethanol

5. Smoking

6. Helicobacter pylori infection

7. Dypepsia

8. Ulcer co-therapy

’?]3,} 22 3z %@M Ui E At FaE
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o] AT} 1:}2 o= Aol ¢ R1A| goquo,s&sg)_

sz

r:iiﬂrﬂlo

a3} NSAIDs B892 Hg5, A, 9 2 &
=&, Z128]31 Helicobacter pylori Z:}OSOE]. o] ¢

ol AFL B =0 PlaiAE 2R &
A ¢1=] iriTable 6)°% =3] NSAIDs<} H.
pylori 3 Aleole] #A thallA= =go] wr}.
=, H. pylori Zgde] & 2% NSAIDs AHE<l
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7 gl B arh AtEnh

NSAIDs ARg o3¢} #ARS] vfol7t Besr
5 AYg AY FHFe] viert %:—DP”””S’. %k
Aol olshd 604 o/de] A& AY BAl=
604 wmjwke] Fx}d H|El] 2] FET}
3.7(2.6-5.4)7, NSAIDsE AME3H= #xp= 1
2] gk Fxlol] H|sle] 4.7(3.8-5. )8 ;o
NSAIDsE E-§3h= ¥ Bx= NSAIDsE
EL31X & g2 Xl nlsle] 13.2(10.0-
17. 04 E=09a o0, AAEE volg}f o] =
< Ad=st daAEn A7¥e] 2ol NSAIDsE
E83he A AAEo] glil NSAIDsE 58
3R = & Hste] ¥ fFE vt
17.1(10.0-29.6)1) HT}®. & #H|%l 2|3
& A Aol A ALY AR FA}e) w]E}H
o SE =7 B2 =viFig. 27,

HlF g Se] Wimsl NSAIDs §%2 We
Heloll A Aulgit) 28y NSAIDsY J=
Wz AEH A E 5T v EHsle] sl vt
ZFE Bol FTRIVIHEE o= AR oS &
T7F SH7EA EvHFig. 8). oA NSAIDsE
ga = 3h= ExE dAsHA AHE vhs {E73
WA E 7 AL §3-& AUsiee =3o] g4

op b off

o)

NSAIDs
Age (>60)

Both

NSAIDs
Past history

Both

Relative Risk

Fig. 2. NSAIDss} o] B 77 go] 9183

FyFel PR TN = Fe
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Lanza <] =i NSAIDs &%
High > 3.0 aspirin, ascriptin, befferin, ecotrin, tolmetin, ketoprofen, ketorolac
Mode{a’té, 2.0-3.0 indomethacin, naproxen, piroxicam, diclofenac, ibuprofen (> 2.4 g)
Low .. 10-2.0 ibuprofen (< 1.6 g), salsalate, sulindac, salicylic acid, flurbiprofen
Very low 0.25-0.5

Etodolac, nabumetone, meloxicam
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Table 8. NSAIDs 5-& 6709 § f4olA% A% 8"

NSAIDs &# Z 2} HF (%) Significant lesions (%)
Aspirin 57 43.9 61.4
Ketoprofen 59 37.3 61.0
Etodolac 25 36.0 52.0
Flurbiprofen . 35 28.6 457
Piroxicam 226 23.9 314
* Indomethacin 180 23.3 32.2
: Ibﬁprofen 173 22.5 37.0
Sulindac 43 20.9 30.2
Naproxen 247 17.8 362
Diclofenac 461 17.8 29.3
‘Fenoprofen 41 146 29.3

Geis $75} Bachi® ] 22

Table 9. NSAIDs FFfl ul2 9199 289 9g="

Garcia Rodriguez 2} Jick™

Langman 5%

Laporte 5

NSAIDs & &
, : OR 95% CI OR 95% CI OR 95% CI

Ibuprofen (<1500 mg) 2.9 1.8-6.0 2.0 1.4-2.8
Ibuprofen (>1500 mg) 5.8 2.2-15.1
Dic¢lofenac 3.9 2.3-6.5 42 2.6-6.8 7.9 43146
Naproxen 3.1 1759 9.1 5.5-15.1 6.5 2.2-19.6
Ketoprofen, 54 2.6-11.3 23.7 7.6-74.2
Indomethacin 6.3 3.3-11.2 11.3 6.3-20.3 4.9 2.0-12.2
Piroxicam 18.0 8.2-39.6 18.7 7.1-26.3 191 8.2-44.3
Azapropazone 23.4 6.9-79.5 315 10.3-96.9
Table 10. NSAIDs FFoll @2 43338 $459) Va4 P = (buprofen 12 HYE wl, A=) Apg)»
NSAIDs. & & RR 95% CI Mean rank
Ibuprofen 1.0 10

) Fenoprqfen 1.6 1.0-2.5 3.5
Aspirin 1.6 1.32.5 48
Diclofenac 1.8 1.4-2.3 2.3
Sulindac 2.1 1.6-2.7 6.0
Diflunisal 2.2 1.2-4.1 35
Naproxen 2.2 1.7-2.9 7.0
Indomethacin 2.4 1.9-3.1 8.0
Tolmetin - 30 1.8-4.9 11.0
Piroxicam 3.8 2.7-5.2 9.0
Ketoprofen 42 2.7-6.4 10.3
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Table 11. NSAIDs 7ol w2 42937 FHso] vudE (buprofend 12 RS o, n]=2<] x}g)w»
NSAIDs Patient.years Complicated event - Any event
RR 95% CI RR 95% CI
Fenoprofen 79 4.7 1.1-20.6 3.1 0.7-13.1
Piroxicam 767 3.7 1.9-7.4 4.1 2.5-6.7
Diclofenac SR 4,031 1.6 0.9-2.9 1.7 1.1-2.6
Ketoprofen 1,078 1.4 0.6-3.4 1.3 0.7-2.6
Naproxen 4,789 1.4 0.8-2.5 14 0.9-2.5
Tbuprofen 6,294 1.0 1.0 ’
Nabumetone 649 0.6 0.1-2.7 0.4 0.1-1.6

Table 12 NSAIDs &F

ol WE FRelgT

Z9o] 998 % (ARAMIS database)

25} ARAMIS Oﬂ%loﬂﬁ *717&0 =
zZFal FH=e] oly) TAREIEE o Eirh

v o mEk ARAMISAIME A

=73 Cox proportional hazard model& ©]-&
3ho] A7kt F§ESH A" ZF QALE &3
#3 N=skeich. 2 A3 "Gl SCORE (stan-
dardized calculator of risks for events)e}aL
HE g FaAe

et e olE

o] g-5}e]
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NSAIDS =5 Patient-years Events Crude rates Adjusted rates 95% CI
Nabumetone 221 0 0.0 0.0 0.0-1.4
Etodolac 88 0 0.0 0.0 ’ 0.0-3.4
Salsalate 431 4 0.9 0.9 0.1-1.5
Sulindac 1,449 12 0.8 ’ 0.9 0.4-15
Diclofenac 1,042 12 1.2 0.9 04-156
Tbuprofen 1,999 19 1.0 0.9 0.6-1.4
Ketoprofen 505 7 1.4 - 1.0 0.3-1.8
Aspirin 6,201 74 1.2 1.1 0.9-1.4
Naproxen 3,364 38 1.1 1.2 0.8-1.6
Tolmetin 484 ' 1.5 1.2 04-2.2
‘ Flurbiprofen 251 4 1.6 1.2 0.2-3.2
Piroxicam 1,592 24 1.5 1.4 0.9-2.0
Fenoprofen 347 8 2.3 2.0 0.7-4.0
Indomethacin 968 28 2.9 ‘ 3.0 2.0-4.3
Meclofenamate 297 13 44 3.5 1.8-5.5
£F¢ dodd 7= NSAIDs 88 270l &8 A £48 Aale] PR AT 5 IA H
sfo] APEEAL ol® Bge FushA HEE o GI SCOREE @ o, @ dbEsl 8%
A% LSR5 JE B AT A3 2R Wt @ ADFEEEay BR90x), 2EY

S
<>

AAD, @ ZA =YL E8713E O A3 289
ymed 2 ® NSAIDs¢t A7 £21-89 AAY

5 671X FEo hste] AEE wivlm o) Tt
-5—].04 AIEE FrEleE wWHoe 2 A, 50009 o]
/\0"] 311}_0]] /ﬂ uugz;], 4004 o]/ﬂ—,] /R171»s]. _Az]—
# FE5E Frlshed) olgHglon uAol
T A HGD A A5 & Urke
]

[
g

gal A o) T2 NSAIDs =9, o3
2 AR Way @ $a BE 24 Sel g
gaFelate] ZAd Ego] HE AR AFEH
FTFH o2 NSAIDse A€ 9133 g3



Table 13. }Z3]AEA 02 7 248 FHFo2 A3 Y i APTe] APAR

Variable OR 95% CI Coefficient (standard error)
Age 1.04 1.02-1.06 0.037 (0.01)
Prednisone 1.80 1.21-2.66 0.587 (0.20)
NSAIDs dose* 1.45 1.04-2.02 0,372 (0.17)
Disability 1.33 1.03-1.72 0.287 (0.13)
Previous GI side effect 1.59 1.03-2.44 0.462 (0.22)

* 9% of PDR maximum recommended dose

RIS wRed vlofshee Zlosa ek, of
24 GI SCOREE H|F &3pr|#atsle =3
sz A=E < WS AE B¢ "REDUCE”
(risk education to decrease ulcer complica—
tion)ol M Fa% MR o e ek

)

ok
=1,

H] 2= ¢] 2 o]
anti-inflammatory drugs
ok FEoM AAH R FbY 3] AHEEE o
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