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MC C HAMPION. N SAID-associa ted mucosa! damage and ulceration - Inci
dence, etiology, prophylaxis and treatment. Can J Gast rocntcro l 1993;7(5 ): 
427-439. There b increasing cvidence that nonstcroid,il nn t i-inllammatnry drug 
(N!-iAID)-m,~nciatcJ mucP,al d,1mc1ge i~ causing considenihlc n1twhidi1y and mor
tal ity. MucP,al damage can be manifested by hemorrha.~e. l'rosiPns or ulccrm inn 
and (lCcu rs mmrly in the stomach but al,o int he duodenum. A1 least 50% of ulcers 
are silent and may presen t initiall\ with either a gast rninre,t inal hleed ur 1~crtorn
Linn. T he NS:\Jl)-,1s~\lciated ulcer appears l(J be partially mcdi,m·J hy pwstaglandin 
1nh1bition and occurs mnst frequently in cklerly patient~. St udies which have 
,1ddre~scd symptom improvement with the 112 rl·ceptor antagonists, sucralfate and 
mis,iprnst,11, have hecn dbappointing overall in improving symptnms compared 
wnh placebo. The J lz recepror anragLlnisb have Jcrn,1nstruted efficacy in the 
pwphyhi.xb nfN:--All)-a~sociau.:J duodenal ulcers hut not ga~tric ulcer,. Treatment 
Mud1es wirh the I l2 receptor anragonisrs have demon~tratcd som1.: efficacy in 
ht:aling N:iAJJ)-associated duodenal ulcers hut not g:1;-.tric ulcers while the NSAJ[) 
thernpy b con tinued. Sucr:1 lfatc has been shown to heal N<..;AJI)-;i-;socrnted d11odc
nnl ulcers while the NSAIJ) was continued hut not imprnve gas1 ric mu,:osal dnm:1ge. 
Omeprn~ole in a small number ,)f patients healed NSAllh1ss,1ciated ga,tric ulcer, 
while 1 he NS,\JJ) was cont inued. M isoprostol has dcmonsrrmed effic.icy in the 
prophylaxis anJ rreatment ,if NSAID-assnciated gastric ulcer, and abo 1n the 
pniphylax is of NSA[l)-associatcd duodenal ulcer~. The patient at most ri-.k from 
rnking NSA!l)s appears robe the elderly patient with a previow, hist,>ry n( pept ic 
ulcer disease, a11LI may be Hssociated with large do:,L'S ,if N'>AI[)s and concomirant 
therapy with prednisune. 

Key W ords: Duoclenu.l 1d.cer$, Gastric ulcers, Muco.\al damage, NsAJ[)s 

Le::iio ns et ulcerations des muqueuses associees aux AINS, incidence, 
etiologie, prophylax ie c t traitemcnt 

RESUME: On const:ltl' de plu~ en plu~ que les lesi,ms ncu1sionnecs rar ks 
:-inti-i nflamm,noires non ,tcroYdiens (A lNS) d1mnent lieu i1 des niux de morbid1te 
e1 de morrnlitc considernhlcs. Le~ lcsi,ll1~ d1:s muqucuse~ pe11\·enr sc man ifcs ter par 
,lcs hcmorr;igics, des erosion, (lll des ulcerations cl se produisent ,unnut a1111 i\'(;:au 
de l'e,trnnac, mab au%i du duodenum. Au moins 50 % ,les 11 lc\:'res ,cmt ,i lencicux 
el pcuvent sc manifcs1e d'ahon.l p,1r une hemorra,(.lie digestive nu une perfora t ion. 
Les ulcere~ lies aux AINS scmblent en panic module~ par !'inhibit inn de, pro-
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Tl II', ,\I\ I K ·11 Jtl·Vll 'W" 1111· IN< ·1 
dcntL', euology, 11rnphyl.1x1, ,md 

I rL',llllll'llt nf IH H),tcr,,ilhil a111 1-1 nfbm-
111,11, ir) dru,1; (N',AJJ))-a,,,K1.11 cd 111u
u>,al ,l.1111.igL' ,ind ukL'rat1,111. Thl' tL'rrn 
NS.\![) will hL' 11,,-d IP add re" h<>I h ,ll l '-

1yls.1liq l1 L ,1L1d (ASA) and nlln-/\S;\ 
N',.\JJl,. 

INCIDENCE 
-lhert· ,l rL' .it le.i,t lour mill1u11 pa

tiL'nh 111 Ca11,1d,1 11 i1h .1rthriti,. Tlwr,· 
,in· Pn .1 \'L'ragL' l O milli,111pre,u ·1p111m, 
each yl';1r f, ,r N"-,\11 h .md I here :in.: ,11 
k·, hi I . 9 m ii I 1un p,11 iL'n h on cont i 11u, n1s 
N" \JJ) 1hcrnpy ( I ). T IK· Fcdvr,d l)ruµ 
Ad111 1111srr.11i,1n (Fl)/\) 1n 1he U1111l'd 
S1.1tl', e,11111:itt·, 1h,ll 1herc .11-e 200,0l)O 
L,hL'S ul g,1,11-.,1 111,·,1i11;d ((,!} hkTding 
1111 h I 0,00L) 1< i 20.0l10 dL':11h, Plllirring 
L':ich )l',lr d11L· t<> ihl' 6H 1111ll1lln pre
,uq,11<111s pf \J', \Ills fur .1nhntb (2). 
ThL''L' l1gurl', l ;111 he ,·:·d rnpulatcd w 
1 hl' C.m:1J1a11 i1('l'td,111u11 with an esu
rn.ited annu.d inci,lcnce ol 20,000 C:,1 
hlced, :m,I I 00(\ Ill 2000 de,11h, due 1,1 
\J',1\1 l l~. 11 the"' (1g11rc"irc u >IT<'ll, 1 hen 
tht· 111onali1y d11l' 1,1 NSl\ ll ls h .t:reater 
Llrnn the prT'>L'nt a1111u,1 l monali1y from 
acquired immunodcfic il'ncy ,ymlnime 
( ·\J[)s) 111 C.111.1d,1. 

N~:\ ll)s h:t\'l' been a,,ot.i:ll L'd with 
a,kerse cfb:ts nn the gastric 0.4) ,111J 
du, idcnal 111ucns.1 ( 5 ,6) :111d th b ha, 
heen ll'ell drn .. umen1 ed in many ,1ud ie,. 
The,e adn·rse si,k• dfecr, v,lr) frum 
,ymplPllls of' hleedmg fnim g;1,trit1, llr 
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staglandincs ct ;.urvicnncnt le plu~ frcqucmmcnt chcz ks malndes i\gcs. De~ ctude-. 
qui onl purtr sur l'amcliorati\ln de ln symptnm,1ll)ll>gic ,ivcc !cs anti-I I:?., I..: 
sucralfate et le misopro~tnl ont tnurc;.. glnhalcmenr dlHH1e lieu a ,les resulrnts 
dcce,·,mrs pour ce qui est Jc l'nrneliorntion ,ks symptc"imcs, en comparaislln ,wee 
h: ph1ceho. Les ant i-H 2 nnt ere cfficaccs en prnphylaxie de~ ulccres ,luodl.!naux lie, 
aux AINS, mais l1l'l1 des ukere~ gastriques. Les etude~ sur les rhc rapeutiqucs nwc 
anli- l-1 2 ont montre une certninc efficacite a guerir lcs ulccres duodcnaux lie;., aux 
AINS, mais non les ulci:·res gastriqucs durant lei poursuirc du traitement aux AINS. 
Le sucrnlfare s'cst revele cffic.1ce a faire cicarri~cr It's ulccre:-. duodenaux lies aux 
Al NS Ju rant b poursuite du trmrement aux AlNS, mais ne s'est pas rcvcle efficace 
u amelion:r lcs lesions ,lc la muqueusl' gast riqu<:. L'omcprazde che:: un faibl.: 
nombn.: de pmicnts a gucri lcs ulccn::~ gu:-,rrique:-, lies aux AINS durnnr lei p, >Ur:-,uite 
du trait..:menr aux A!NS. Le rnisoprnsn1l ,\:st re, clc cfficace en prophylaxi<: ct en 
thcrapeut ique de~ ulct:rcs gnstriquc~ ct en prophylaxic d.,;, ul<..crc~ dullllcnaux lt<-s 
,1 ux A INS. Le patient clwz qui In prise d'A INS c~t la pl us rbqucc s1.:mhlc C·trl' k 
J'.1[ieflt age l[lli .J tk' j}l JCS Hntl?Cedel1[S d'ulcere gHS[fl)dUOLl\!llcll, er le l'iSqtJe SCtnhle 
erre propnrtionn..:I u I., do~e d'AINS ct /1 b conC()mirnnce d'un traitetnent ;1 la 
prcdnisonc. 

du,1dl'n111-. 1,1 uk,·r:111\\11 ll'hich m,1\ 
l'l"ll).!fl'" 1,1 ,ig11i l'ic.m1 <. ,I hln·, l111 g ,1r 
,,,·rt", 11,111011. In., ,1 ulh h1 L.111:a ( 7) -.1dt· 
dku-. \ll'IT ,h,mn 1,1 hl' d,is,· rl·l.lll'd 
. 111d c;m hl· .t"llC1;11e,I \\"Ith l' itlwr tlw 
lN' of t\:-,i\ llr n, 111-A:-,A '":\111,. Thl',l' 
'-Ilk l'f°kL' I' \\l"UIITed 111\I \\11h \\'Ith ,1r,1 I 
.id1111111,tr.11i,111 hut l,111 llcn1r \l'llh 
L'lthcr rcuulll" llr ,1,tl'll1iL,ill1 .i,li11 1111,-
1n,·,I N-,.,111, (K). hll'llw1 c11dcnLL' l,1r 
tlw ,1,tcl\11c .icri1111 ,,I '-l,,,111, in d.1111 
;1g111g till' ( ,I ll1Ull\S;I ,, pr(\\'idl'd h1 tl1l' 

tN' "f ,, d1 nd.1l Sul111d:1c 1, .1 l''"·dntt! 
r,·qu1r111g ah" 1rp111 ,11 .111d lllt't:1h, ,I ,,111 111 
1 lw lt,-er h:f, 1r,· i I dt·,·l'lPJ" ,ml i-111lbm
lll ,llllr\ lll' llrl1l'r hi\\l11g1c.tl ,1,111H1,. 
SulinLl.tl h.1, hecn 111111l1c.1tt·,I a, lll1L' ,11 
t h L· k.1dm.t! c;ni-.,·, \\f llPl'L'r ( , I hkL·ding 
11·11h111 10 d.1y, ,if ,1.111111.t! N,.\Jll thn 
,lpy (lJ). 

A lihllu\.!h tht·re 1, c,111,1dn,1hk l'\ 1 
dL'l1l"l' l111k111g C\\lhll lll!' li \\11 llf '\J',,\Jl)s 
;111,I dnel\\p111c111 \\f !_!;1s1ri, ukn,, 1,1 
datl' there h,1' hcen k" ,., idl'nn· impl 1 
c;\l 1ng N,,\11), .1, :1 Glllsl' llf dullLk·n:d 
llHIC\\s,tl d.1111.ig,· 11r duu,k·n.11 ukL·r, 
( 1.(1). I lll\ll'\'L'r ilw il1l re.1snl il1l i

,knu: "' duodl'n,tl 11kn, 111 "-h.\11111,
n,, .1, del\1011,1 r:u ,·d h 1vk( ·.m h, ( J L)), 
1, ,uppPrt ing L'\'llknec th:11 N,.-\IP, 
(;lll'-l' mu,os.tl d.inW,).!l' 11<\l ,111ly 1,1 1hc 
,1u111:1,h hut ;1l st, the du"denum. Ml\rl' 
d1,ulh·, 111 the ,111.tll h11\\'cl .1h,(1q,1i,,n 

p( l'L'lll1l',lhil II V 111,lrkn-. h:is hL'l'l1 
, h, \\\11 t,1 he 111crl', l'L'd 111 UI' t11 7L)"., of 
l':llLL'lll, 1ak111g N"·\llls ( 11 ). N, \Ill, 
h:t\c' .d," hccn 1111p l1L :llnl 111 ,111:dl 
h11\\d llll!Lll,,d 11kcr:11i,ll1 ( 12). 

tvk( ',1nh, ( IL)) rL·,·1l'\1l'll thc l'l"L'\·:1-
k-nce uf ulccrau,111 rL·latc,I t,, NS,\llls 

and d..:monst rated th,ll tlw nude ptT\':t
len1..L' <:SI i111:HC f°l>r gastric ulcers 11'.IS 

IV\, n( ,lrthritb NL.,1\I[) user, c,m1p:1red 

\\'ilh the ga,triL ulcer pre\'alctKL' "' 
L\28°0 in thl' 11\\rm:tl l'(>pul.11 1011. Thi, 
11clded a rcl.111,·l' 1tKrL',1SL'd rhk nf 46 
1im..:, for dc1cl1ip111g ,1 g,1strtL ukl'r f"r 
11,1 ti l'nt, t.1k1n.!.! '\!'-,.·\Ills. 1'.kC.inhy al,\\ 
,·,1 im:11,·,l rh.11 the Lrud,· l'rL·,·alcncc c,-
11111att· f.1rdu,Kkn:tl ulcer w:i, 11'\, w11h 
,1 11<lll11,1I prl'V:1knLL' lll l.2'\,. Thi, 
I ll'ilkd ,l rci;1ll\"l' n,k ,,( eight rl111L''-
111L rl';1sL·d duulknal ulcl'r:11 illn in pa-
1 icn1, t:1kin.!! '\J',:\111,. Thi-. re, 1c1\' d,·m
•llhri,lll'd 1h.n 1('\JS.\ll111,L' \l',1, a cau,al 
f.1cllll' l hL· u,er 11':t> , IX l111ll'' 111\\IT likel~ 
t" dt·1 L' I, ,,, ;1 g,hl riL ulcer t h,tn ;1 dunde-

11,tl 11lcl'r ,1, .1 uin,equcnLe "' N,.\J[) 
ther.11'\· 111111·0 recent ,,uhl1c:lliom nut 
c,i,·l' rL·d h\ MLC:mh\ \ rc1·1e11· 1hc rn1 1,1 
\\f ,).!:ht rlL t11 duudcn.tl ulcer h.is he..:11 
lllll'<:r ,It l.'1:1 ( I ,.1-f). l),,.,,, 11 e th,· in
s:rc,1',',1 111lll'llS:d d:11lLl.!.!L' Ill the Stlll11-
;\( h, ,11 1dk,, ,I ulcer c, 1111pl ic.1ti, >lb h,1,·c 
d,·111, 111,1 r,tt cd cqu:tl ri,b f()r ga,t riL and 
d11!\,kn.tl ulcer hkedm_g .111d pcrfora
t io11 ( I 1). 

Thl' fact that t·ndlhCl 1p1c d:11nag,· 1, 
rc111.1rkahl y n 11111111 ,n \\';ts demun,t nired 
in :1 study h\ L 1rk:ii ct .ti ( 16) 111 6'i 
,,,ment, rcn·i,·111g chrnnic N..;,\Jll tlwr
.tf'Y for rhl'Ulll:tllllLI arthritis and ()Sll'()
,trthr111, 11hu \l'erL' ,,,·.1 l11;1tcd ,·11LIP
,u,p1ctll, .. '\II llf th,·-.e p;111cnts h:1d 
hn·n 1111 1hn:1pL·u11, d,>se, ,11 N,\111' l"r 
:11 le:1,1 ,1:-. I\ eek, and 1\ L'l"L' nPI rcn·11 • 

1ng ,111\ ,,1her , lrug, kn1\\\11 1,, l,llN' 
111uu1,:tl d,lll1il!.!L'. At L'ndllsu,py ,1nh 
l2°o ol 1hc· pa11,·11u,. h.id :1 t1llrm,1I lllll 

tllsa. The rem,untng (18"" ha,I .1h11ur 
111:11 cnd, ,su1pi1.. f111d11ig, .ind t hc,L' 1·.11 
il'd irlll11 111l1Clls;tl hL'llH Ill h:lge (41 '\ ,) 

,ll1d L'l'l \Sll\11'- ( 1-t''.,) I!\ g;1,t rlL ()I' du, ,,le• 
nal ukcr:111"11 ( 15'\,). 

O f :ti I alkt:r,L· d111g r,·;1L l ll H1, 
(ADR,) rL'l'"rtcd ll> thl' I k.d1h l'nll,'l 
11 011 Branch ( 11 l'B) llf I il':tl1 h ancl \.X/l'I 
fare Can.1d:i, 10"" arL· due 1,1 N"'.\llh 
( 17). It is \\'ell ,KlL'J'lL'd th.it /\l)R, l"l' 
l'\\l'tl'd Ill t h<: 1 IPB gin· l\11 1\ a u111,L'r· 
, -:1t11t• cstitn,!lL' n( lhl' pr,)hk-111 llf , 1,k 
L'ffl'u,. 111,111 :111;1 ly, i",f N,•\ lll-111,luccd 
tll'l'L'r l ,I hivl',l111g, pcrfor.ni,,11 .111d ul 
1.. ,•r, ,pnl ll ; 111,·, lU,h report L'd I!\ l he H )1\, 

.di tlw '-1, .\111' apprt\\'l'll 1,)r ll'L' 1wrl' 
""'llliltL'd tu ,0111e dcgrel' 11 i1h ,n11111, 
,,dvcr,l' g.1s1ru111lt'st 111,1l l'f{L'Ct, ( IK). 

L111g111,111 ( J <)) Im, 1T,·1,·11cd I lw 

e11idL'l11illl\\gll0 ,tl L'\ 1,kt1LL' ul i1'Sl\Ll,1· 
ti,111 hctw<:L'l1 uker:1t1Pt1 :ind '\J',,\ ll l u,l' . 
I k dl'm,111,tratl'd 1h;1t d1,·rL· \\'a., L'\'I 
dc11cc t P ,11ggL·,1 ,l drn1hl 111g llr quadru 
,,lin.!.! \\( rh,, risk llf ulcc1 Lom11l1 c111,,n, 
,1r dl',1th 111 p:i11c111~ rcL' l'h·ing N"1\11 1, . 
rhl' n,k ,l!'PL',trl'd I!\ h,· rt·Lned Ill 111· 

,r<:,1:-,111g H.!.!L', L:111g111.1n h,1-. ,d,,,1 dl'1111111 
,tratl'd 1h,11 thl' 111c1,ll'nle lil uker:1111111 
is dl'LTL',hll1g in th,· youngL'r I'' 1p11 la1 llll1 
.iml 11Krl':i,111g in the ekkrl) (20). 1\1 
ll'a,t part llf t his ch;111gc ,,,a, tlwught tu 

rdlt'L I t hl' lrl'qUL'l11 pre,crihmg "' 
NS1\lll, 111 thl' L· ldnly pnpul,t11l\11. 111 .1 

largl' cpide111 illl,1girn l , 1ud1 111 thl' ,t:llc 
llf Tc11nc,,e,-, (;nll1n (21) dcmnn 
st ra1..:d that elder!\ patil'nts (ll\'l'l" (1L)) 

1.1k 111g N, 1\llls were fllur 1i111l', murL' 
likely t\\ dil' fn1111 ,,crfm.tl1ll11 llr pcptll 
ulcer d1'L'.1'-L' t h:111 11:11 ients 1101 1,1k111g 
N,All),. 111 an\\tlw1 st11LI\, n n ff111 dem· 
,111,tratcd th:11 th,· L·,11111;1tl'd rl'lat11L' 
risk ,1f the dL'\'t'lllpmc111 of pc1,t1L ulcer 
d1,c:t,l' among current 11,cr, llf N',,\II 1, 

u1mpmcd w11h th.11 ,,I nn1111,L·r, \l",1' 
4.1 '\,. The ri ,k 111crc:hl'd l\'irh 111uT.1,
i11,g dm,·, ,11 N,.\11), and 11',1, grc:lll''-t 111 
tlw l1r,1 111011th ,,f u,..:. It 11·:1,, L',t11n.ttl'd 
th;tl 29"o \\( !'L'f'liL ulcer, 111 thl' '>Ill.I\" 
,ample ,1l 14 l 1 pa11l'nt, hll,p1t.il1:cd l"r 
umf'irmed PL' l'lll.' ulcer di,c,tSL' rl',tiltL·d 
ln 1111 N,.\11 ls. Thc' L'XCL''' ri,,k .1,"1c1:llL'<I 
1\ 1th ,u,h 11,e \\ , ls 17.-l"o h,1s1,1t.d 1:.1-
lllll1 lllr ukL'I' disL·,h,· 11..:r IOL~O ,,,·rsi111-
\L',ir, ul ,·,p,>s1 11 L' \ 22). In ,t ,111d\' h 
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Figure 1) Fuolog) of n1m.\lt'l'Oll41' ,u111-111/lwmn,Hon clrng-,L,;c1cia1cd 11111 
cusid tkuna.~e. There ts ,1 /in,• /,a/ancc hc1wee11 11,mnal murn.\lt mi.l m11cosL1l 
di.1ma1;e in 1/w ,wn111ch (111d dw .lc11111n T/111 ,., ,, l>t1/m1cc /,em•een <i/;/;l'l'sm·c 

factors 11ml clc[emn •c (t1rror, 

Figure 2) £1wl,igy of 11rn1,1enmu,l ,m11-m/l11111m11wr1· drng (NSA /1 )) "'"'· 
crated m11cm,z/ ,i<mw.~e. NSA /[) , cleaeml' rite cll'/;•11111'1' /,1<1or, <111d mcrc1l1<' 
1/ie d,l!!,'l'l'\\lt'e J;Kl!Jl'\. ()1/,er facwr, md1«le t·mrn/ar ,41111,tJ!I'. lc11ko .. ,·1e 
m1gn111m1. m11c11.1al ,i<11n,11;e frnm 11.\ )'/!l' ll /re,· rnd1n11' <111cl cldawcl lic<1lm.~ 

Kurat ,1 ,md Ahhl'y (21) rlwrL· \l'L'rl' 2 ~ 
duodena I u k er ,1 nd 14 ga, t ri L u le l'r h, ,,
p1 tn I 1:,1t 1111b ,luring ,1 th rl'l'-\l'ilr t,,JJ,,11 
up,tud~ llf° 4524 , uh1eu, 1.1king 11,1 n 111 

1he A,pir111 Myocardial lnf.1rui11n 
St ud~. Int h1, ,1ud1. pat1e11L , ll'LTe ran 
domt:L·d t1•c11l1l'r I .l! nf;\~/\ pnd.11 nr 
plm:eho lnr I hree year,. Tlw rl·l.n 1,·L· 
rhk fur duodenal 11ker ho,piwli:ati,ltl 
wa, 10.7 tlllll's htgher for tlie ;\:-;A 
group than 111r I hl' pl.ice ho group 
(P<0.00 1) . T he rclat11L' ri,k llfgas1ril 
ulcer h,1-pu .di:auon w.1, 9. 1 (P=0.04 ). 

(,ahrie l (24), 1n ,t 1111.•1;1-an.dy,is, ex
amined the ;1,M u.:1a1 ion het 11·t·en 
N:--1\Ins ,md acherse UJ L'l'ent, 111 J 6 
srudiL·,. UsL'rs llf NSt\111s appL';1recl t,> he 
at appt't>:-- tlll,ll e ly ,t tlirL'L' t inw, gre;H L'r 
n,k llf dcl'd,,ping ,eri<1u, ,1ckers1.· 
e1·ents than nun-u,crs. Add it 1t1n.1 l rbk 
fanm, included: age gre,Hn rhan fa) 
year,; p1-c1·iou, h1 ,tor~ Ill UI en:nt,; 
C\lllC\111\ll,lllt Ulrt ll'lbtcn11d 11',l'; .md 
till' ftN thrL'e nHmths llf N-,Alll ther
apy. The risk fur scri, 1u, pr, ,hie 111, ,lJ'· 
pcarcd tn he L'qt1al 111 men ;ind 11·umen. 

The A merican RIK·urn,ll i,m /\"u
cntt iun Nkdirnl ln timn.1t1tm ~y,tcm 
(ARA/\11'-) ha, tu li lllVed 2747 p;1t1ent, 
ll'ith rhc u111,1tu1d ,trthri t i~ and 1091 pa
til'nh wi th ,1,tenmrhri 1is. The yearly 
ho,p1t,tli z. ni,m inLidenLe during N:-,:\ 111 
t rcnrment 1,·.1, I. 501

\ , 1n thL· rhe uma
tu1d arthritis patlL'nts. The ha:md nirio 

in pati ent , wk ini.: •,h \Ills tu thusL' nut 
takmi.: N"Al lls \\'as 5.2 11

11. The ha:;1rd 
rntiu 1n p,tt 1enh 1;1king N:-.:\11 h fur 
nstellanhritis appeared t <l he le". The 
risk ll(( ,I related de.nh, in rlwumatlltd 
arthritis patient, \1·a, 0. 19'\, per yem 
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111th t'--S:\ 11 1,. The 111;1111 ri,k l.1ct11r, 
11 l'rL· h I gl1L·r , 11.!l', u,c , if 11rcdn 1" llll', I' ll'
' i,H1, N-,,\ 11 l <.,I , ,lk· dlcc1,, prim C ,I 
h,,.,J'ttal1:ati lltl, k\'L' I ,,t , lisahil11y .111.J 
J\.-..\1 11 d,1,e (2S). Tlw \ lt·\~11'- lhll.t 
h:l\'e ,ti s() c,11111,\ll'd th;ll '\J:-,.\lll·,hSllL I• 
,1t cd l , J muc,,.,,1J d.1mal.!c' m 11a11l·n1, 
ll'lt h rlwum,llPlcl .1 rt hriri, lll,l ) ,lLCllllllt 
fllr up t<l I 26l) lie.1th,, 20,L1L10 h, ,,,,u.tl 
i:at i,111> a nd .i co,t p($200 mill111n 11er 
\l',lr 111 tlw Unllc'd St:1t e, (26). 11 1, 
L', t1111 atL'd that le,, 1h.111 10"11111 N"i\ ll l 
J'rL',Ll'IJ'l ll lib arl' f llr p,ll iL'nt , ll'i th rhL·u
m:tt, ,id ;rrt hriu,. 

Thl' \\'111-k1ng p,trt\ rcp11rt al the 
Wurl, ! C, 111gre,,, 11 <. ,a,1 n ,en ten ,lugy 111 

Syd1wy, Au,tral1a in 1990, c harred hy 
Dr L.111gma n , louked at the ep1dem111l
lll-!)', l .tll>.ll tlln .in,l ll'e,llmL·nt llf N:-,.\lll
.rs,1lL1,lll'li ulcer. 

Tlw, 11·, irk I llg 11art \ u lllL I uded t h.n 
tlw incl 1, 1du,1l ri ,k of ,erin11, c,1mpl1L,1-
t tllns i, I, 111 hut the p, 1pul.11 iPn n , k 1, 
high hecuise N":\1 11, arc n1mm,m l\' 
u,ed. The ;1,,11c1atc'd risk Lic1ur, ll'L'rl' 
not fulh un,kr,tu,1d hut there 11·a, 111 -
Cllll l l'l>\'t' rti hlc el' 1de t1 Ll' th,ll thl· u,e ,,, 
N:->r\111' 11',1' ,l\Sllll.l ted ll'llh 1hc clel'd
opnw nt llf ,g:1,tric uk er,, uker u1111pl1-
C.ll i, lib, ga, t rtL and duodenal ulcer 
hleeding illld ll'ith demh due 10 ulcer. 
They felt th:11 11 wa, ullLil·;1 r ll'ht'Lher 
N:-,AIJ) rrL',ll tnell t prcdi,pllsed tll du,ide
nal ulccraunn. The working pa n ~ did 
tll ll gi,·c ,my firm rcc,1mmendation, fnr 
prophyl.1xi, blll kit th.it ,l1tlll' l'\0 ilb1n· 
11·; 1., acc 11 muhnin,g f,,r the eftic.K y fur 
the 1' r"s1aghmdin, m prcl'enung ga,t rt l 
ulcer, nlld ,if rhe 112 rL'Cep1,,r :mtagolltsts 
in prewnt mg du, 11.lenal ulccr, (I:;). 

These d:11.1 llll I he 1nude11Ll' .tnd 
11 Hn tal 1t y rcLn ed 111 llllllll'>,tl d.11n.1ge 

frnm J'.ll lc' ll fs tak tn.l.! N":\llls h:1\l' re
sulted Ill the Fl)/\ 11nidu1.1 11.g .t llL'II 
,, n,duu 111,en ,1.irning pitl ll' nt , ut the 
n , k ,it t.1kmg 1\-..\111' (2 1 ). The /\11stra
l1,m g<l\ c·rnme111 h.i, ,rl ,o ll'Ll'11lh rl' 
,l rtltl·d tlw prL'sL rtpt111n, ,1fN-.,1\lll, ,ind 
the 1,n,duu in,1.·n, illr N'-\ lll, 111 C,tn
,llb ,ll'L' 11nck r l"L'\ 1c11· h\ the I IPR. 

ETIOLOGY 
It i, u1m1111mly oh,erl'ed in re1 il·11·, 

nt 1he mcdic,tl li1 enn urc lll111 1L n t hl·r
;rpy th,t1 pept ic ulcer disea,L' rl·,ulh 
tr"m : in 11Hhal:mlT hL·t11 een gil, trt1.. ,L·
cr1.·t inn :m,I i.:,1s1 n c mucu,,d re,hl, lllC L' 
(28- )0). T hne 1s .1 lillL' haLtnLe hl·· 
11\'l'l'll t)l>rtll,iJ llHIL\ls,l .ind tlltlUl'i ri 

d.11nage 1n the ,10111,K h :md cluocknum . 

Thi, i, ;1 h tl:tnLe hetweell il,l.!./-!rl'"l\'e 
f.Kt,,r, (acid ,md ,ll 1d -p1.·1,11c ;1CL1\'i1v) 
,tnd dl'il'n,11'l' f,ll'tor, (mucu,, c,1,1 I'll 
h1rnrht1n,1tl' sL'll'et tnll, hlood tlP11• .md 
1.l· ll m tegrtl\ ) (Figure I)./\ p,111cnt t.1k-
1ng N',:\lll, up.,et, th1, halanLl' h\ pm 
,raglan,li n mh1h111dn 11 hid1 rL·,11lt, 111 a 
ckcrc,he ll! the dd°l'nsil'l' f,tCll>r,. TherL' 
1, al,ll '"111 L' l'Vtdencl' th,H N',:\ ll )s 111.1 ~ 
1 ncrL',hL' the a.l!/..!rl's,il·e (1llurs hy 111· 

cn.:;is1ng aud 11rllduu1Pn ( 31 ). In ,1ddi 
t1un 10 pro,1aglandin mhi htt 11 m, 111hl' r 
f,1ctm, ll'h1ch h.1,·e heen ,ucge,tc·d a, 
playi ng a role in N-,,\Jll-a"ouated m11-
C(Jsa( damngL" includ1.·: 1111cn11·,1scul.ir 
dam:tgl' [(l l'l'nuk, ll'irh red11c11,m of 
muuisal hl,,,,dfl,11\ ( 12);, ,isudar con
ge,t 1()11 Sl'U)l)d,lr\' Ill 11l'lllrllph il ,1dh1.·
Slllll Ln the , ·a,utlar cndo1hL"li11111 
.i,,oct,ll ed 1111 h k11kocytl' migration 
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TABLE l 
Clinical studies in the treatment of NSAID-associated gastrointestinal symptoms 

Author Number Study length 
(reference) of patients (weeks) Parameter studied Drug Result 
H2 receptor antagonists (prophylaxis) 

Ehsanulloh ( 13) 297 8 Global symptom relief Ranitid1ne vs placebo NS 
Robinson ( 14) 144 8 GI pain and peptic Ronitid1ne vs placebo NS 

distress 
Stolinkowicz (51) 191 Global symptom relief Clmetidine vs placebo NS 
Stalinkowicz (52) 11 0 Relief of pain Ranitidine vs placebo NS 

heartburn nausea 
and vomiting 

H2 receptor antagonists (treatment) 

O'Laughlin (54) 18 8 Relief of epigastric Cime! ldine vs placebo NS 
pain 

Davies (55) 27 6 Antacid and Cimelidine vs placebo NS 
analgesic 

Sucralfate 

Coldwell (50) 143 4 Global symptoms Sucrolfate vs placebo Significant 
improvement for 

milder NSAIDs 
Omeprazole No data 
Misoprostol (prophylaxis) 

Graham (gastric ulcer) (46) 420 12 Total symptom relief Misoprostol vs placebo NS 
Graham (duodenal ulcer) (71) 643 12 Daytime pain and Misoprostol vs placebo NS 

nighttime pain 
Misoprostot (treatment) 
Roth (74) 239 8 Upper GI pain Misoprostol vs placebo NS 

GI Gostrointeshno/· NS No siQniticont difference compared with placebo. NSA/Os Nonsteroidol onfi.,nflommolory drugs vs Versus 

w11hin ilw lll l!UlS;l ( n, H); 111l.l'L':l',L'd 

I''°' 1duL ti< Hl llf llL'lll rt 1ph iJ i.:e11L'r;1 I L'd 

\l\)',l!el1-der!Vl'd irl'L' r;1dic ds \\ Ith rL'slll• 

t;1111 muuls.tl d,1!11il.l!L' ( ,5); and deb1yl'd 

cdl pnllikrati,m ,md ukn hl'al111g 

( ,6). Thu, .i pi1til:11t 1,1k111g N"\llls tips 

ii1l' h,1l;111cL' tnim normal 111uc,1s,1 t<> 

llll!C<ls;i\ d,1111,l!.(L' ,111.J IC IS t\)l'',l' l'ilt ll'l1h 

\\hll dl'vl'IPp thl' [.!ilstri t1,, dullde1111 1,. 

L'rP,lll11s .md ull\.T,ll1Pl1 l\lllllcl 111 I'••· 
l!L'l1(S lll1 i':',.\llh (hgllrl' 2). 

ln ,1 rcL'l'lll rL'\'iL·\\ 11110 t hL· mcd1,1-

111,m uf N-,,\Jll-associ.1ted gastric ,l. 1111-
.l,l!l', Sc hPL'll :md Vcn,kr p,,-1ui,HL'cl ;1 

dual mech:m1slll ,1i m1ury ( ,7). ThL· pn

mar\' m,ult i, hy ;m .1ctd-med1;1red t,1p1-

c,1 I dk<.:t d the N',1\I[) \I ll thl' muc,1,,1. 

A':,f\ ,md 11h1st ,HhL'r N',,-\Jlh arl' \\e,lk 

,ir.i.:,m1c .1ud,. T hi, ilL[lllll uimhinl'd 

\\'ith ;in N"1\IJ\-;1ssrn .. i;1tcd ,timuLHlllll 

,if ,Ktd 1,niduni,111 ( i I ), tlli-(L'lhL'I' \\'1th 

,·,isud,1r d;illl,l,l!L' ,md ,111 i111l.11nm,1tllr)' 

llL'llLniphil re;1c11011, rL·,u l t, in muulsal 

clamage ( i2- i5 ). C)llLL' 1 hi, tlll' i'-,i\ 

cL1m ~1g,· hl'gin, it " c,1rnp,1tllldl'd h, 1hc 

\J-;,\11 l-111n\i;nl'd pn istagL111din inhihi

l illn \\'htch result, 111 111hih11 inn nf mu

C(h,d hcal 111g ( l<1). 

R, ll h ,md Bc1111c11 ( ,Ii) ,u111111,1r1:vd 

tl1L' di flcrL'nCL' hl't \\ L'L'l1 ,Ill ,lLl,1•111L'd I• 

,lll', l ulu•r ;incl ;1 11 N',:\l l l-a,,, iti,H,·d ul

CL'r. An \J',.\11 l-:1,,net,lll'd uk L·r :1ppL',irs 

tu hl' ml'lli.11cd h) 1,ni,t,1gl,md111111h1h1 -

llllll '>L'CPnd:ir) Il l N',.\JJ) ingl',llllll, 

\\'h tl h t' rtlll tpnll) dcLrL'.i,e, thl' niu

c,,s,d ddcnSL''· In addiu,111. N'-,t\ l ll, pn,

sihl) mcdi,lle thl'lr llllllllsnl ,lam,1ge h) 
;i ,·:1rtL't) ,if nth l'r t11L'chnni, 111s () 1- )(\). 
Thc,L' ukn, nccur lllllrl' lllllllllllnh in 

rhc :111 1 rum ,,nd I lw prl'J'Ylllric .ire,1 .111d , 

cP111 r:1r) Ill .1c1d -111L·di.11ed ukl'r,, ,\IT 

111\lrl' <.:,Hllll\lHl 111 older l',llletH,. r1-

11:1I h. ,1<.: 1d-med1.1tL'd ulcer dhc,1,L· rL'

llltTL'l1LT, pnrtiLLdarl) , lw,LIL'nal ukn,, 

h,is lwL'n , t r,mgh ,hsllct;llcd \\'1th l lc/1-
cohucl,T />:don. The I'' l'\ alc11CL' pf l l /i:,·
lcm dPc, 11,1t ,lJ'l'L'm Ill he 111crea,ed 111 

j',IIIL'nt, \VII\, '-h.\lJl•;tS"ll'l,llL'd lliLL'r;l• 

t 1n11 ( W ). T lw rl' h :1, hL'L'll sumL' ,uggL's

u, 111 t h,11 11 /rvlcm 111,1) he a"1 ll l,1tc,I 

\I 11h N:-..\Jll-,h,m i,llL'd 111uc,1s.d d,tlll,ll!L' 

(40) hut u thcr ,1udie, h,l\'L' tl()t ,h1>\\ n 

,11) il'"lL i,lli(>ll (41 ). 
Rc,1,L111Le tu f11nhn d.1mn.!.!L' ,, ith ,1 

rL·turn Ill ,1 n,1r111,1l mun1s,1 ,k,pllL' cPn

t illllL'd L'\l'\l'-llrl' ll) l h l' N',,\IJ\ ,, ll' l'lllL'd 

,1d,1ptdlllln . Th 1, 111,l) hL· 1,r, 1,l ii[!l.llldin-

1ncdi.11cd (42). (;r;1h.1111 (4l) t,nmd 
th,11 dccrc:1,ing d;i111;1g,· 1>CL lllTL'll ,,·1th 

LllllllllllL'd l'\l'<NIIL' (ll 1\SA. Ad.1p1 .. 

t 1, Hl 11·;1, more rnpid l\'ll h ,1 IPwcr AS1\ 

dusc (I. i .tdd,11) th,111 ,ll ,1 h1glwr d,,.,L' 

(2.6 .!.!/d.i)). Thl''l' lmd111.l!, h,l\c lwtn 

,uppnrt1.·,I in q 11dcllli, ll,1i.: 1<.:,i\ ,tudie, 

\\'lll'rL' 1hc ri,k ,11 ullllplic11i,m, ,11'· 

l'L'ilrcd 1,1 hl' h1ghe,1 in thl' 111111;1\ 1,L· 

r i(ld Pl N". \ II 1 i 11.!!L''l illll ( L) ,21 ) . 
( \inrr,ir) 1,1 rhl'sl' ,1 udtL''• Pl hcr L'll· 

du,,llpiL,ilh (llll trnlkd stu,ltL'' h,1\l: 

l lll!lld lll l l'\'ldL'lllL' (lf .1d,q,li11l(lil 

(+.f.4'i). f:p1dl'm111lol!tL,ilh, Kurara ,md 
AhhL') (2,) h,1\'l· al,n dL'llh m,tr,llL'd no 

dL'Lrl',1'nl ri,k f11r h, "l' ' lid i:,ll 1< >11 lut 

ga,t rte ur dulldl'n, d u lcn, 111 lung l nm 

pniphyL1c11l t rl',lllllL'IH \\'ilh ASA. 

Whl'tiK·r .1d;ip1.111()n 1, Ll 111iL,1II) 1111 

l'PrWn l 111 p,lllt'llls 1.1k1nl! N"Ali ls rl·

t11,1 i 11, uint n1,·n,1.d. b L'll 1L1d;ip1.111011 

i, im1,,in,mt thl'rl' i, , t ill ,1 hi.l!h mu

dl'llLl' pf g;is1ric 11\ccr, \\'hkh ril!l!.!L' 

frurn 610 25" .. ( I l.4l) in p:lliL'ill' \\'ho 

h,l\'L' hL'L'll ,111 N" \II l-, lnr ,ll ll'.i,t I hrt'L' 

111ll11lhs. 

This ,ltffLTL'llt L'llPlogy lr,nn .iu,1-



NSAID mucosal damage 

TABLE 2 
Clinical studies in prophylaxis of NSAID-induced mucosal damage and ulceration 

Number Study length Parameter 
Author (reference) of patients (weeks) 

H2 receptor antagonists 
Ehsanullah ( 13) 297 
Robinson (14) 

Stallnkowicz (51) 

Stalinkowicz (52) 

Misoprostol 

Graham (46) 

Graham (71) 

Agrawal (72) 

Geiss (73) 

144 

191 

110 

420 

643 

259 

114 

8 
8 

12 

20 

12 

24 

studied Drug 

MCU 
MCU 

MCU 
MCU 

u 
development 

u 
development 

u 
development 

MCU 

Ronitidine versus placebo 

Ronitidine versus placebo 

Cimetidine versus pla cebo 
Ronitldine versus placebo 

Misoprostol (100 pg qid). and 
misoprostol (200 11g qid) 
versus p lacebo 

Misoprostol (200 11g qid) versus 
placebo 

Misoprostol (200 pg qld). 
sucralfate ( l g qld) 

Misoprostol (200 pg b id or tid) 
versus placebo 

MC 
Result 

u MCU 
Stam Duo Stam Duo Stam Duo 

+ 
+ 

+ 

+ 11 

+ 

+. I 

Duo Duodenum MC Mucosa/ damage, MCU Mucosa/ damage and ulcerof1on. NSA/Ds Nonsteroidol on/1-1nf/ommofory drugs. Sfom Stomach 
U Ulce1oflon. - Not significant + Signihcont difference (P<005) compared with placebo. 'No dofo· 'Bene/if demonstrated ot week 4 not demonstrated 
ot week 8. 'Doto for c,metidine 400 mg bid All dofo tor cimetid1ne 400 mg ot bedtime show no difference compared with placebo. 'Small number ot 
patients. Wsigniflcont difference compared with sucroltote. • 'Sig111ticont improvement for gostroduodenol lesions but not gastric lesions 

mediate,I ukn dise;1,e h a, r1, he 

con:..idernl whL'n 1inL' ;1ddre,:..e, tlK· pro

phylaxb and treatlllL'nL lll N'->:\ 11 )-,t'>,o

ciated mucu~:i l damagL' a nd ukL'rn tion. 

PROPHYLAXIS AND 
TREATMENT 

Thi, ,edion dL'ab wnh rhe propliyl 

ax1~ and tn.:atmL·nt nl symptom, ;inl l 

abo N'->,\ lf)-;1:..,oc1;11ed muoi, al damage 

and ulccrat io n . Ir wtll l'L' \' ie\\' on!), peL'r

rcvicll'nl cnntrol led diniLal ~tudie, in 

patient, on rhe I 12 receptor ,mtago

ni, ts, lllllepra:ole, ,ucralfate and mi,P

prn:..tnl. t.Jpen , t udil', and tho:..L' st udies 

nnl) puhli , hed 111 ah,trac r form ll'ill nnt 

be n:v1e wed. The effic1q of the,e 

dwrapie, 111 1mpr11vi11g sympt1im, is 

, ummari:ed in Tahle I . The pruph) Lie

tic studies arc , ummari :l'll in T;ihle 2 
and the tn:; i1111ent ,rndie, in Tnhk 3. 

Symptoms: Therl' i, po11r uirrL"b1r1on 

hetween symptoms and muc,1" 1l ulcern-

11on which nwam the phy, ici.m cannot 

rely ,m symptom, fpr predic t ing which 

patients have nr are devdnptng u lce ra

tion. l low1:\'er, 1 nd ige~t i,m and d yspep

:..ia art' rL'markahl) com1111m a nd havl' 

been rep,,ned to occur in up t,, 38% 1if 

pariems on N~1\IPs. IL 1, ,me I if rhe most 

common l'l',tson, fur p;ll ienb discon

t inu ing NSA l11',. In the stu,ly h) Larbi 

et ,ii (16) 60(111 uf pa1il'nl'> recei\'ing 

chmnic N:-,A ll) ther.q,y h ud mucusnl 

llamagl', yet few ot' tlw p;11 iL'nl'> 11ere 

'>),ll\J' t1lll\.ttl l'. CJ( ++ J',llll' l1l, ll'tlh ,1h-

11orm;d e nd, 1,copic fimlmg,, 91 1'., had 

no ,yrnprom, and seven I it till' I (l p.1-

1 il'm, ll'ith ulcer, ll'l'l'l' a,ymp1 ,>m ,tt 1c. 

c; I uimpllGll li HlS due lO N'->1\ I I ls l' dll 

p resl'lll .,p1H1taneilusl) ll'ith ,, "gn il1 -

Glllt UJ'per l~I hked o r pert',1rn11on ll'ith 

nu premDn it u ry ,ylllJ' L1Hlb. Ir h a, heL"n 

est 1111,ttl'd tha t at le.ht 50'';, pf N-,,\11 l

;bs1Kiated ulcL"rs are asymptomat ic. In a 

rl'trospective study uf 2 Vi patK·nts whn 

e ither died or required , urgery hecause 

1ifhlecding or perforn ted ulcers, 60'\, ,if 
these patients with ltfe threat e ning ul

<-l'r uH11plic1ti1>11s ll'ere un N"1\lll 1her

;IJ') c11mp,irl•d ,~ ith 9.91\, of a h mp1wl 

c11111rnlled group 1111 'J',t\ lP therapy. 

<.. )11ly 25'h, of the patit' nt s ll'h11 had nnt 

hl'en raking N:-,i\t lls ha,I n,1 11re1 iuu, 

sy m11to111' con,istent ll'ith J'l'J)l iL ul 

cer d1,e;he. Fdt )-e1gh1 per Len t uf 

tlmse p,llll'llt, I\ hu h;1d ii h1,tur) 111 

N-,AJl) 11,e had nu ,ymptPms hcl,we 

thl'ir c11m1, lical1uns. Th11, hll'ed111g or 

l'l'r lnr,ll t\lll wa, 1he firs t :, tgn uf ukL' r 111 

more l han h ,d f uf t hme 11'1 th 11 lu~r cum 

pl ica tion~ takin,g N-,Af[)~ (47). Simi

larl y, finding, \\'ere l l<>cun1t•n1ed 111 a 

11ro~pec1 i,·e ,1 ud) 11f dyspep,i.1 hy Sbn

d L"r a nd Ryan (48)_ Jn 98 p,ltlents a_ged 

65 y<.:a rs ,md m'L'r in who m e ndo,,copy 

hnd reveak·d ei the r ga,tric o r duode

n a l ulcer,, ll nly ,i.\. of 36 pat 1e nt :.. 

( I 7"o ) il,!.!l'd g reater than 75 yea r, who 

h.1d Id ken N-, \ I l)s during l hl' :,1x 1web 

hefore endu,cupy ptTse11ted with dys

J'l' p, 1;1. Thi s ts u1mpared wi th J 3 pf 20 
patient, (65",,) in 1he ,,tllll' age grnup 

who h.1d 1101 t;1kl'n NSAllh and had 

,ympt om, nf dy,pcp,i;1 ( P<0.00 I ) . 
The,e ,rud il'' , ugge:,t l h ,H N'>A 11 )s 

lll,1',k the ,,,11n t hrn would nmmally lead 

t Ii l hl' d iagno,b uf ulu:r,lt u in. J 11 eklerl) 

p,lltCllh thi, h,h ,crn,u, implica1 1ons 

hecau,e tr could c n1,e a d,,[ ;1yed pre,en

t .itiun ol a se\l'l'l' uHnpliG1 tio 11 ,11d1 a, 

hlel'ding, perfon11111n 1,r anL"mi,L This 

n,u ld le.id 1u ;11111mkrl'st1 111.11ion nf1he 

1nic 11ic11knce 1,t ulce r.1111111 111 those 

people il.!.!l'd 75 )'L'ar, .111 d il\'er, and 

1111ght c xpl,1in l he 11·orsl' progn1i,,i , llf 

ulce r, Ill t he ddnl\ (48). 
T ,1hle I su111nwri:l', the efficacy of 

the 112 rl'Lept11r a nrag1,nb1,, 0111epra

:ulc, , ucrn lf,lll' a nd 1111 ,nprostol in re

,oh· 111g ,ymptnms lillllpared wtth pla

ceho in l'atien ts taking NSA l[)s. O n 

revtl'11·111,!.! the Mudies the 11 2 receptor 

,1111agon 1sts, umc11dine and ranitidine, 

ha, e no prm·en he1wfit in improving 

,ymptom,. There :1 1-c nu dat.1 o n ome

pra:ule Ill the , mglc Mudy perfiinncd 111 

which 14.61\, of patie nt, h,1d NS.I\JD

,1,:..oc1med gast ric ulcers (50). S ucral

fote 1mproVl'd the intenstt y and fre

quenq fi1r glnhal ,ymprums f11r the 

m ilder NSA II )s (nnt1,ll l'l ylated and lung 



TABLE 3 
Clinical studies in the treatment of NSAID-associated mucosal damage and ulceration while the NSAID was continued 

Number Study Result Study 
(reference) of patients duration' Parameter studied Drug Sto mach Duodenum 

H2 recepto r a ntagonists 

O'Loughlin (Sil) 

Davies (55) 

Roth (56) 

Lancaster-Smith (57) 

Omeprazole 

Wolon (49) 

Sucralfate 

Coldwell (50) 

Suc ra lfate versus placeb o 

18 
27 

104 

190 

88 

143 

Monniche 1 (65) 60 

Misoprosto l 

Roth (74) 138 

8 
6 

8 
12 

8 

4 

9 

8 

HGU 
HDU HGU 

HGMD 

HDU. HGU 

HGU 

Cimetidine versus placebo 

Cimetidine versus placebo 
Cimetid1ne versus placebo 

Ronitid1ne + NSAID versus 
ronitidine - NSAID 

Omeprozole versus ronitid1ne 

+2 

+ 1,-

Improvement in gastric Sucrolfote versus placebo 
mucosa! lesions score 

HDU HGU 

HDU. HGMD. HGU 

Sucroltote versus 
ronit1dine 

Misoprostol versus placebo Ulcers: 13 
Mucosol damage: +3 

+2 

+2 
+2 

+3 

HOU Healing of duodenal ulcers. HGMD Healing of gastric mucosa/ damage. HGU Healing of gastric ulcers: NSAID Nonsteroidal anh-,ntlammatory drug· 
'Number or weeks: - No sign,hcant difference. + I Significant d1rterence omeprazole (40 mg) compared with ranifidine ( 150 mg bid). +2 Nol placebo 
controlled. See lex/ for detaHs of ulcer heallng +3 Significant difference compared with placebo. 'Half the patients cant,nued the NSAID the othe, half 
d1scont111ued the NSAID. 'small numbe1 of patients 

h,111-lik N',,\llls). Sm.r,dl,lle 11·:1, nut d
kLt 1n· 111 1111pm1·ing ') lllJ' t<lllls fnr the 
.icctylatcd ur ,h,,rt half-lik N"\l ll,. 
<.. )vernll ,ymptum ,curL', fur ,uu,il f.1tc 

11'L're si,gnif1c:mtly reduced fnr 1nte1is11 y 
hut n<'t l,1r frcqUL'lK) llf ,y111ptl>1n, ( 'iL1). 
!'vi ts<1pn istol ha, n, ll hecn ,hm1 n 1, l he 
, u11eriur tu 111,\Lehl, 1t1 1mprl>,·in_g ,ymp
t<ll11' ..:,1mp:1rcd ll'ith pl.1ceh,>. l l,l\1 -
L'\'L'f, 111 thL' l;r;1halll , t udy (46) tUl:t l 
,y11q1tu111 relief w,1, Pht,111wd 111 70'\, Ill 
75"o uf p:1tient, ink ing 111i,upru,1ul 1·cr
,11, 'i6"" for placL·h,,. 

Tl1L·,c d,1t,1 ,uggc,t t h,11 11T d,i nrn 

ha1L· elkLtl\'L' ther,lJ') h,r rc,lllv1 ng 
N"..\ ll l-a.,,<>Ci,ned Ci! ,ymptunis. lt ab,1 
r.11,L's the quc,11,m a, 1,, thL' L' t iulug) uf 
rhe,l' sy m1' t< \111', hec:1u,c I hey h,1\'L' ,1 
po, l!" uirrL'lal i,111 ll'llh L'\'tLk'llLL' of mu
u >,.d damagL' :ind dl i Ill H rL·,uh-e \I'll h 
lwalmg ,ii d,,u,mL!nlL'd uker:1til111. 

H2 RECEPTOR ANTAGONISTS 
1 li rcLL'Pl <>r ant:igllni.,t, cfkuivdy 

su11pros :1c1d l'rt ,duct 1un hut ha,'L' nur 
heen demumt rated t, 1 ha1·c .111y eff,•ct 
un the mucu.,al Lkfe11Sl\·e factur, l>f 1hc 
UJ'('L'I' c.;1 1r:1<.:t. ThL'rl' h .1,·e hL'L'll three 
,tudiL·, ll'ith ran11id1ne .md lllll' 111th 
Li lll L't Id i llL' \\'h iL h ,lLklre,, l hl.! 1m 1ph, , 
la,1, ag.1111,t ~,h,\11 )-a"l ,u,ll,·d gast nL 
:ind du,1Lkn.il k,1011, (1\14,Sl.52). 

-1 \2 

ThcrL' ha, c hccn l;>ur ,tudtL', 1, 1tl1 
, 1met1dine ll'hich .,ddrL'"L'd trL',lllllL'llt 
<1f N~:\11)-a"<lli.llL'd en"1<111, and ul
<.:cr,lll<lll ('i ,-16), ,md one mmpl.iceh<l 
c<1n1 rollcd ,tud) \\'ith ran1udine ll'hiL·h 
c,impared the hL',ding nf t\",\ll1-.1,snc1-
:llcd ulcers \I'll h ,,r \\'ithnut umt 111umg 
tht.: NS,\11) (57). Tht.: stud) h, Rnth .in,I 
u1llcague, (56) .ib <> had a pniph) la;..i, 
11ha,t.: ,ll the end llf thL' trt.:,llll1L'nt 
ph.1,e. T here h;ivL' heen no ,tudk, puh
lishL·d 111th tl1L' nc11'L'r 112 receplllr nn
t,l,glllllsts hmllt1dine :md n1::1tidine. 
ThL' results <lf tllL' pruphylaxi, studies 
me summ.m:eLI in T.ihk 2 and the 
IIT:ttment studic, in Tahlc ,. 
Prophylaxi~: Jn :1 L1rgt.: Eun>l'L':111 mul
l iLent tT ,1 ud) ( I , ) the pruphylac t t( l'l

kct ,if n1111rid11w 150 mg hid 11':ls 
com11ared \\'tth 111.icl'h,i in 297 p,llll'lll s 
t.ik ing N:-i:\ll)s !or l'll her rheumm<>td ar
thritis ,>r mtl'<Kll"l hrit i,. A 11 p:11 iL'llb h:1d 
:1 n<'nnal l'ndo,u>py ,ll in1ti,Hlllll mt,> 
the study. The N":\11), ll'l'rL' u >11t1nued 
tlm,u.l!hllut the ,1udy. At 11eck 4 there 
ll'L're ,ign1ficanth kll'er p.illL'nl' 111th 
g:1,tnc-muc,,s:11 le,1<111s (1m.lud1ng ul 

cer,) in the r:m1t1dlllL' gr<1up. Th" 1111-
,,r,1,emcnt 11·,1- n,>t f,>und ,It IIL't:k 8 . 
UH-r:ill dl!l>den,d lllllCl is,d k,1llll ,c,>rL', 
(includ111g ukL·r) 11·crl' 11<11 , 1gnil1cantl y 
d,tfrrent ,11 lll'L·k K. Ar thL' L'nd l>f tlw 

eight 11•ct.:b, 6 110 pf 11,1t1cnt , Ill hPth 
Lrl'iltlllL'llt gr,,ups h,1d dc,·L•lopcd g:1,1rk 
ukn,. Tw,, lll I ~'i ( l .'i''.,) dL'\L·l,,pnl 
drn Kkn:11 t1kL'r,1t1<lll 111 thl' rnn111d1m· 
gn1up cu111p,1 red with I L1 ,if 126 (1-l"o) 
1.1k111g pl:1<.:cho (P=0.02). Tl1L· rn111uL1-
111 e inLi,knce of J'CJ1t tc uke1 hy L'lght 
wecb w:i, 10. )"o (27 <ll 26 )). l'.1t1ent , 
with" hi , ttiry lll peptic ulcer .1ppL':1 rcd 
tu hl' paniuilarl) ,u,LL'J'l ihk IP rcuir
rcnt ukl'r,1! 1011. WhL·n rnnit1d11w w;1, 

compnrL'd ll'il h pl.1cL'h\l ilwrl' w:1, llll 
,tat1st1rn l ,lilfrrL'IKL' 111 thL· pre1akncL' 
a11Ll ,e,·L·rity l>f up11er c.;1 ,ympt<l111, m 
ci t her I rL'ill mcnl gmup, hut h lwf Pre :ind 

.tl tlw L'lld "' the trc.ttnwnt. 
Ruh11Nm ( 14) ,1 ud1L·Ll 144 11.itiL-nt, 

ll'it h N's1\I I H1ssoci;1ted g,1,1 ri c ;1 rnl duo
dL'n,d le,Him. Aller ;i nllrm.d en
doscppy thl' N',.\II), ll'l'l'L' llllll lllued 
anll p,ttient~ were rand,1mi :L·d 1,1 L'lt hn 
rnni t id inc 150 mg hid nr placeh<1 lnr 
e ight ll'L'L'b. ThL· g,1,1 ric .md dunden.d 
ll\l!CllS.l \\'ii', gniLkd <111 d l1 lll 4 ,c;1le ill 
tlw end ,,f the , 1udy. P , 1gnd1rnnt 
Ll1fferL'l1Ce, \\'L'l'l' fllund hl'l\l'L'l'l1 thL' (\\'() 
,t udy group, Ill t h l' dl'grL'L' pf g:1, 1 rlL 
ll1l1UlS:ll ,l.1111 ,lgl'. ~i:,. ,if 50 p;1 t iL'lll'> 
( 12'\,) ,,n pl.lLL'h,, .md ,ix nl (l0 p,11 IL' l1t , 
( 10'\,) l>ll r;111i11dme Lk-l'clnpe,I .i g;1,

triL ulcL·r. In 1hL' du<1,knum thc dL'gl"L'L' 
,,I m.1x1mu111111t1u1,,d tllJUry 11·.1,,1gnil1-

l'\,Jlil'-')/{(l}\;)}l((lj \\l! 7:-sl(l))ll) jl)l)l 



cand ) Ii:,, 111 ihe rnn111d1nc grou11 al 
hnth four and e1gh1 ll'l'l'b ( P>O.l) I and 
P=0.0 1 ). r ,iur of 49 p.11icm, (K'\,) ,in 
plau:ho and none <1t the 5 7 p: 11 il'n h 

takmg r,1111t1dine clevel,lped .i du11de11,1I 
ulcer alt er eigl\l 11eeb pf N..,1\ll l tlwr
ap) (P=0.02). T he re were nn ,1,11 i, 11 -
cally ,ign i I i<.:ant di I lcrl'IKl'' het 11'l'l'll 
ll'l',1tmcn t group, ll'llh re,pl'Ll t,, wm11-
tnms < it l'l'Pt il dist re,, < 1r 11K idence 111 
cpigastriL pam. There 11',ls no a,,nci.i 
t ion hct ween ,ympt< ,ms ,md the Lk gn:L· 
of muu ba I du magL' hy endll,et i11y. 

Srnl inkow1c: ( 51) ,1 ud icd 19 I p.i 
llcnt, ll'1tl1 111d,1meth,1<.: 1n-;1ss<1Li,11ed 
gastric :111d duodennl le,1on,. After a 
normal encl< 1,u 111) ,d I pnt ient,, were c11111-
nll'nced on ind, ,merhac Ill 50 mg t id for 
acutl' mu,cu l,,skek1,il di"ll·der,. P,11ien1 , 
were r.111d,llni:ed tll ei iher Cl llll'l1d1ne 
400 mg hid, 4L'\) mg :ll hedt imc, ,r pl.i 
cehP lor unly om• \\TL'k and the en
Joscupy 11·as repe:ited. At the ,econd 
endllscopy. e">phage:d :md lun,l1 c ,I.i m
age ll'ere n1.').d 1g1hlc. 01l' r:1II , :di ga,tric 
anJ du,idenal lc, ion ,cllre, 111 all pa
tirnt, treaied ll'trh Lime! idine 400 mg 
hid were ,1gnil1c:111rly l1nver (P< l\0 12) 
th:111 Ill placeh1 H re;ned p,11 iems. ( :1met 1-
d111e 400 mg hid prm ided ,ign ii 1c:1n1 
protL'Cl 1un flirt he du, x.lcnum ( P=O.L\.104) 
hut prntect111n ol ilw :11nr:d 111ucos;1 did 
1101 reach , tal i,11rnl , ignil1ca11 ce. 
Cime t id ine 400 mg al hcd1 iml' ll'a, 11, 1t 

supcm ir to pl:1<.:cho 111 1mpnl\' 1ng me,lll 
l'm.luscllpic sn ll'l's. T lkTe 11w, n, 1 , t,ll b 

t ical d 1ffl'1Tnc1.: in glPhal w m1, w111 rl'lie l 
hc11Vl'l'l1 t h1.: t hrl'l' l reat ment group,. 

In :1 ,11nilm , 1udy ll'll h 11 0 p:1 1 il'nl, 
Sra linkmvic: (52) lnuml nu s1gnifi rnnt 
di(krenLl'' 111 tlw 11erc1.:111 :igl' ul p:1-
til' nt , wit h .!.!,N rodtll><.kn,11 damagl· 
(hcm,11Thagl', nmi,ins, o r ulc.-r:1t in11) 
or in 1hc se1Tri1y of rhe lc,1P11' when 
ra nit1d111l' 150 mg hid 11•;1s c,Hnparl'cl 
ll'ith pL1cl'hn. Thl' pcrcentag1.: nl ,uh
jen, wi th gast ri c muc,is,d damage :1, 
well as thl' ,l'1·eri1y n( tlw k·sinns werl' 
si11 iil.1r in the ran11id1nl' and the pla
ceh<l I r<'nrmcnr gn)up.,. Cln1.: p:ll ll'nt in 
cr1eh trl'alllll'l11 ,!.! l'l>lll' \\':ls found to 
ha1·e a ga.,t ril ulL1.:r. In thc d11Pdl't1t1m. 
hl'm, irrhages wnc I~ i11nd i 11 ncit hl'r I r1.:; ir -
ment gr,111p. Th1.:re w;is nu ,t,1tis11c.dl l' 
,ig11ific:in1 diffcrenLc hct11'cl'n tlw per
c1.:11 rn_ge , if su hJl'U s w ll h nvt lwm,1 , ir 
l'tu,inn, i11 the r:11111 idine ,md placl'hP 
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gn111p. ThL' se1·1.:rir) nf till' k,ion, 11 a, 
:d,,1 s imilar in hcHh ttTal1111.:n1 gn1111''· 
Thrl'l' p,llll'llh 111 the ranit1din1.: gn 111p 
:md 111w in tlw 111:icchn gn1up 11•erl· 
(<1und l,> h:1vc du,Kicn,d ulcns. R:1111 1 id
ml' did 11Pl amcliurn tc· indo111ethacin
induL1.:d cpi,l!,tStrlL p;1i11, heart h11rn, 11,1u
sl',1 ,md 1\1111it1ng 11 lw n crnn p,lred ll'ith 
,,laceho. Thnc 11',1' nn c, 11Tdm ion h1.:-
111'l'L'l1 upper (. ~I ,ymptll1rn, ,md endll
,cPptc fin, lings 111 l'II her, ,f I lw,c ,tudi1.:s. 
Treatment: L.1lud1Ll' l't .11(53) ,1 ud1ed 
70 l',ll lenl, \\'It h N',.'\11 \.,h.,.lLi,lte,I g:tv 
lril ulcer,. Thc \l~: \Jl)s 11erL' di,cnn tin
u1.:d and the 11:11 trn 1, 111.' r1.· ran,101111:L·d 
ru L· ithcr l·imetid11w 300 mg q1d pl u, 
antacid Pr pl:1ceho ,,lus .111t.1Ctd f,11· , 1x 
11eeb. Rq,e.n L' t1,hisu,pl' at ,ix ll'l'l' b 
shuwcd a 66"0 (25 llf 3K l' ,ll lL'nh) lw .11 -
111.!..! h1r ihe t 1111l't1d111e grPUJ' :tnd 25"o 
(e1,gh1 nf 32) h1.•;dlllg lnr thL' pl:1c1.·h,i 
g1\ HIJ1 ( P<0.L)0 I). P:11 il' l1l' II h, I h:1d 11( >I 
he:1lc,I in th1.· l lllll't id1nc [!n>up 1111,kr
l\'l'llt ,urgl'r) 11 hneas 11,lt icnts m the 
pl.1c1.:hP grntqi were cnissl'd ,11 er lo thl' 
cimetidmc plus antacid 1r,·:Hment. H1 
l he end u( tlw 12 -ll'l'l'k pl'ri11d , ,1 

umc1id11w 1, lu, an1:1c i,l 67"o ( 1(1 ut' 24) 
uf ).!, \SI riL 1ii cl'r, h;id Jw,1lcd. P,lt il'11 l, 
ll'h, 1 ha,I hl'aled t hl'ir g.i,l l'IL ulcn, ll'l' IT 
rc,tarrl'd lll l ,111 N',. \11) .111d c1mL'l1d11w 
K1L1 111g hid p l11, .111 t,1L 1d 11';1, c,,n1111ue,I 
fnr ;1 year. liuri ng t his unl' · )'l'.l r l,111,,11·
up <ll 11 p,llll' IH, t hcr1.: was a 6. 'i"o ( t \\'o 
ul ) I) 111c1dence <>f ,ym11tom:111 1. l'l'L Ur
renc1.:. T hl'rl' \1Tr1.: nud,11:1,111 ,ym,,1,1111, 
in the six-ll'l'ek pl:1ceho-cnn1 rolled 
l rl',lt 11w11t pcrind of I h1 , ,ru,i). 

L)'L 111.l!hlm (54) ,tu, l1cd IK pat11.'1H, 
\\'II h N..,,\IP-as,11ciared g;1,t I'll ulcer, 
11h11 11·er1.: r.1nd,1m1 :ed 111 l' ithcr Li nw 

u d ine 300 mg ,1id 11lu, pm a111 :1ud, " ' 
pl.icch,1 plu, pm ,mL1Lid,. Th1.: N..., •\l ll 
thentp) \\';t, cunt inu1.:d during tlw 
, tudy. h1 llull'-11 p end,1,u)J)) at e1 .gh1 
week, d1.:m111istntll'd nP s1g111fiL ,mt d1l 
krence ( p -,,0.05) hl't \l 'l'L:11 t h1.: I \\ll 
,!..!l'llUp, in hl',ding uf t hL' .!..!,lstric u lcer 
Clllll'ttdi nc pl us ,1111. ,ctds 56'\, (fi l'e of 
nine} 1'l'N1s pl:tc1.:hu pl u, ;111t ,teil.b -14"n 
(l,1Lir ,.( sL' l'L'll ). lia,rric ulcer, less th,m 
5 111111 111 di:1111L·t1.:r ,hnll'l'd 9L1% hc:il lllg 
at 1.'1ght II eeks \\'herea, l.1rg1.:r ulcen, 
onl) sh11ll'ed a 251\, he:1lin,g. T he re 11;1:, 
nn ,1r:ni f1can r difforrnce (P>0.05) in 
rclit.·l ,11 epiga,1ric pam in 1he tw,1 t real 
llll'lll gn1up,. Ther.q1y l\',l',C\lt11lll11,•d to 

NSAID mucosa! damage 

e nd, isn >i' IC h1.:.d In.!.! 1 n I 7 ul I hl· I K u 1-
,-cr, ll'htd 1 hl',1k·d ,11·L·r ;1 si;,., - 11i 2(1-
lll llnt h l'L'l'lud 111 l hcr.1py. Tlw I Ht h 
p,ltll'nt 11e111 t11 ,urgL'I') . 

l \11 1e, ;111, I co-11·, llll'rs ( 5'i) , 1 udied 

27 11:11ien h (2 1 ll' llh g:isl rk uln·r,, "" 
w11h dt iPLkn:d uk ers) rand,11rn: L·d 1,1 
L'i1h1.:r L·i111 et1d111c (400 mg q1d) 11 11h 
antacid ur 11l:1cl'hu 11'1! h ,tnt:1c1d. T hl' 
NS1\II l l h1.T:111, ,ra, Cllnt inlll'd. Alter , 1x 
weeks t1l t rL':llilll' lll, ~51

\, llf I ii, er, ( 11 i 111.: 
llf 14) had lw:1kd 1,ith LimL·l id ml· :111d 
60°0 (,ix of 10) had hl·, dcd w1!11 11!:1 -
LL'hP. T hi, dilter,·nn· w ;is nnt ,t:111, 1 i
rn ll y ditkrrnt (l'>L\05). W11h 
u1 11 eud111e l 1,·ll llf tl1rce dundL·n.d uk er, 
;1nd three t1I 10 _g;P,tric ukn, hl'.tll'd 
.md wtth 1>L1Cl'hll l 11'\l ul rh r1.'l' d11ndcn:d 
ulcn, and l<lur Ill ,e1•1.:n ga,1 n c ukL·r, 
hL'akd. T here 11·a:, n,, , 1.111 ,1 1<.":1! d1ltcr-
1.·ncL· in ;111:dgL',1L or ,1nt:1c1d 1ngc,t 1n11. 

Rnih et .11 ( 56) st udied l 04 p:11 ll'llls 
t. 1 k 111.!..! N..,, \IP, I, ir ;i 1·; 11'1 l't y nf rhcu m. 111c 
d 1sl.'.1SL''· A ll ,ii tl11.:,e pmienh h,,d g;1,
tn1. 111uu1s.il ll', 1011, (nytlw m:1 and en,
,1, 111,) hut 11,1 pa111.:n1, had g,l'>t n l' 
ulcers. T he \h \ll i, were cont 111unl dur
ing tlw ,·igln-11·cl'k ,1udy and m:iny p:i 
llL'nts ll'L' re r:1k mg otlwr d rugs, 111 
:1dd111,1n lo N:-o,\ ll h, th,ll C\lukl affect 
lwalmg (cg, pl·n1ull:uninL', t1ll' lhotrl';o..
;1t , ·. , tero1d, ). 1 lw NS. \l[) du,L' w,1, ad
ju,tL·d h) l hL· llldividu:d phys1ci:111, 
d11nng l hl' st udy. hit y-e1gh1 p1.:r c1.:111 uf 
p,11 ll' ll ls (22 pf 4 3) r:1ndl>n11:ed to 
cime1 1dinl' 'IOl) Ill.!.! q1cl ,111d 1211,1 l>f 
1h,N· r.111dom1:L·d IP pl .1ceho (22 of 42) 
,h, 111 l'cl pn >l!l'L:."ll ll) , ,I l'nd, 1'<.< 1p1~ k 
, 11111" dmi ng 1lw c1gh1 -,1·,Tk d,,uhiL·
hli nd ph:1'e (P">L\05) . flm ty-n im' 
pal ll'11l, wh,>Sl' L'l1llll,COp1L k,1, 111 , 1111-
pn>l'ed wcre thl'n r:mdn 1111:1.:d Ill ;1 lO
n1<111th ma1111L'l1:111Le r1.:g1 111 1.:n nl e ither 
umc11d111e 400 m.g ar hed11me nr pla
ceh, i. Fift) per u :111 of pLlt.L·h,H re,n ed 
(sL'll' l1 , if 14 ) .md 42% of ci1111.:tid1nc 
tl'L':l(L'd p;llknt ., (fi l'l' llf 12) , hlllVL'd 
progression ,if lcsinn, dming th1.: mnm
tcn.mn' ,,h:1,e ( P>0.05 ). There WL'l'l' 
no d.11a on ,ympt<lm, in tlw, , tud y. 

L.111castl'r-S111 iLl1 e t .d ( 57) , t udied 
190 p,ll tl'n ts with NSAll)-ass.JLiatL·d ul
cer,. A ll pal ient, rcLeived r.i111t id inc 
150 mg hid ;111d 1\'l'l'l' random ized lll 

Cl>nllnul.' l>r stop N..,AII 1 1 rcntmcnt. t\1 
e1gh1 wceb , 63"{, o( ga.,tl'l l ulc1.:rs and 
84'\, nl duP,b1:d ulcer, had he.1lcd 
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\1hik- 1hl· '\J-,,\11111·:1, t·o11ti 11ul·ll. In 1hl' 
grrn 1p ll'hk·h dbl·ont inul'd N:-.:\Jl), , 95°0 
,11 ga,t1x u kl·r, and I OlWo ,if du11den:1 l 
uker, he,dnl :If l'1gh1 \l'l'tb. Thl' d1ffcr
cncl' 111 hrnl111g r:lll'' \l'l'l"l' ,t.11 i,t 1c1lh 
,ign it'ic.1111 f11r ho1h _g,1'tr ic ukl'r, 
( P=L).001) and d111 xk-n;il ukl'r, ( l'=l~{\)6). 
.At 12 11el·b 79'\, 111 .!.!,1't ril ukl·r, .md 
92'\, o l dt111lk-n:il ukl·r, ll'l'l"L' hl': iil'd in 

tlw gruup u111tinui11g N".\ ll k 1\ II pa
l il'nl, ll'ilh ga,tnc 11r dul 1,kn:il ulcer, 
ll'hP ,r11pJ'l'd tak i11g N...,,\l t 1, ll'en: hl'a il'd 
:11 12 ll'l'l'k,. fhcrl' 11·;1, no ,t;111, 11cal 
difkrl'll<.:l' 111 llllprol'l'llll'lll 111 S\'111 J1tlll11 
,uire he1 ll'l'l'll rhl' 1 \\', 1 gr, lt1p,. 

Whill' thl' 112 rl'll'pillr .1111 :1gl11m 1, 
J1i'll\'idl' l' ffl·Lt i\'l' l'l'llJ'hyln:-.i, f,H· 
N...,,\l l l-asson.11cd d:111 1:L.!.!l' 111 lhl' duudl'· 
num, tlwy h:11·e 11nt dtmnnstLlll'd eft1-
rncy 111 thl' ,tlllll ill'h l'i tlwr for pniphyl
;1,1, ur trl',llllll'llt n l N..,1\11)-,ts,nLi,lll'd 
g,1'rrll muLus.d , l.1m;1gl'. Thi, , ug,!.,!l' ' I' 
1h.11 acid , upprl' ss1Pn 1, (If grL·,11er 1m· 
pnrt:lllcl· to1 muco,. d pnllec11011 111 the 
du,1dl· 11 11 111 1han 111 tlw ,tl,111,1lh ll'hcre 
lllllCPS:d lk'kllll' ll)l'Ch.mi,111:, .i,,,war Ill 
he nHllT 1111pur1a111. T lw dfiu1c> <ll 
ome1,r,1:<,k 111 ;1 slll :d l 11umher ,it p;i
t1 e111., 111 hl·,d i11g i.sa,t n l ukl'r, with 
m,ll'l' t,Hal acid , upprl·ssirn1 (49) ,ug
ge,t, that largn do,t·, o( 112 receptPr 
:1111:1gP11bt, 111 1_ght h;11·e , 1111d .1 r dtk,1c> 
111 the ,111111.rd1. 
Side effec ts: The 112 l"l'u.:ptor :111t;1go
ni,1, HIT ,all- ll'irh :1 I, 11\' incidl'l1l l' of 
, idc l'lkct,. Thl' 111:1111 L<>ll LL'rn ll'i I h 
cime11di11L' 1, its pull'lltia l for drug inter
:ictiu11s ll'llh dia:ep.un, 11'.irl;mn :111,I 
plwnytl 1111 . t )tlwr , 1dl· dtl'ci,., 111L Jude 
d1:1rrl1L·;i ur co11,np,1t1u11. R:1n111dine 
hw, .till\\' 11Kidl·ncl' ,,f ,1dl' elkc1,, \\'it h 
the main c,1111pl.1i11t hl'ing hl':1d:1clw. 
T he recnmml'ndl'll dl N' fur t l'L',ll lllenr 
,11 ukl·r, wi 1h ran 111di11c i, 150 mg hid 
:md with c1mctidi11e WO mg q1d t'rn· , 1:-. 
t11 l' tght \\'eeb. Ran it 1dine h:1, rl'Cen tl, 
hl'l'll appnll'L'd 111 (. ': 111:1d.1 lor tl1L· 1re:11 -
111e11t ,1( '\J',1\ ll )-a,.'<1c1.11 L·d b,i<l1i-, Ci l 

'> 111plo111, :111d J'l'l'\'L'l1t i"n "' thl'ir rl'
<' lllTL'l1ll'. 

OMEPRAZOLE 
0111epr,1:ok , 1_gn1f1Lantly 1nh1h1t, 

g:i,1ric acid ,,roductllll1 h hl,,cking the 

l'n:yml' 11 + .K +-ATP:t,L' in Llw p:1 r1 l'1:1I 
cell. 0 1IIL'pr.1:oll' ":1 llhll'l' 11ntl'll l :tnd 
, upprl',,,1r th:111 thl' 11 2 l'l'Cl'J'tu1 .int.ig-

lll11,1, .md \\'ill ,1g11 1t1c111th rL·ducl' thl' 
a.1.sg re,,1\'L' f:ic t, lr,. Omepr,l:llle ha, 11\lt 
hl'L'll ,hown tu h,1\'l' :iny dku 1111 the 
dL'kn,i\ e faul1r, llf the _ga,rril muc<l,:1. 

In a ,tud1111 602 p:1t1ent, c,lmp;iring 
11ll1L'J' r:1 :nk· ll'ith r:111111d111e 111 thl' heal
i 11.1.s nf hl'111_gn ga,1 ric u lcL·r,, 14.6''., l lr 88 
patient, had N" \lll-n...-.,1u,ned ulcl·r, 
(49) (T ;1hk 3). T hl' N'-, ,\ 11) \\',1', C<lll· 

t mul'd dur1n1.1 tlw ,t ud,. EightL'L'n u( 

thc,e 11:men1 , (8.8"n ,,t :d i p:11i ent,) 
ll'ere r:111dom1:l'd 111 ,llllL'JW,i:ole 20 mg 
lllllL' ,I d,l}, 2 ( J',l l ll'nt, ( J0.0''(,) f(l 

n111epr;1:<>k 40 mg llncc ;1 day, and 19 
p,llil'111, (9.2°11) 1n ran1tid111e I 5l1 mg 
hid. O mq, rn:llk 40 mg once ;1 da, w,1, 
,upcrn1r lll rnn111dinL' 150 mg hid in 
hl'aling ga,1ric ulcer, (95 1\1 ver,u, 
'>V'<,) m h,llh \\'l'eb 4 nnd 8 whi le the 
N',\ II ), were w nunucd (P=0.01 ). 
There were nu d:1rn nn symptom 1111 -
l'rll\'ement in the suh,ectiun uf pat 1ent, 
1aking N',1\ID,. Over:ill ,ym1,to111 im-
1,rovl'mcnt w,b significmtl> supennr t~1r 
Ollll'J'r,1:ule at \\"L'l'b 4 and 8 crnnpared 
\\'i1h r:m itidi nl'. 
Side effect;,: O mepra:nle has a lo\\' in
c idl'nCe tif side cffcu, ll'i th the main 
cnmTrns hcing head.iLhe,, nause,1, di 
,1 rrhl',1 o r corn,t ipat 10n. The earl IL' I' <.llll· 

CL' l'l1' ahout long term u, c uf nmepr:1znk 
and c hangL';, in sl'rum g.i,t rin and pn
lL'l1t ial '-arcinnid-l1ke n1mrnir$ (58) 
h:11·e re,()lved ll'ith c linical experience. 
l )me1,rn:oil' h,is hecn appnll'ed for 
ma 111lL'nann· t hern,,, llf gast rne,n
ph:1.!.!L',d rdl ux di;,L'a:,L' (l,ERL)) in rhc 
United K ingdrnn .111d t h b mdicm inn i, 
undcr l'L'\'tl'II h, the I !PB. Thl' rccom-
111l'11Lk·d dn,c for the t reatment of g.is

tnc uker, 1, 20 rt, 40 mg once :1 day for 
f~nll' lt1 t·ighr weeks. 

Therl' arc l\l'l) largl' multi t.:entre 
s1ud1e, ,1n,l!llll1g in Canada crnnpming 
, 1111L·pr.1:1 ,le ll'i th mi,, 1pnisrll l and ran i
t id i ne 111 lhl' prnphyl:1'(i,:111d trl',llment 
nl N'-,\l l)-a,S11ciated .!.!:1'1 ri c and duode
nal ulcl'rs. Omcpr:1:Pk is not :1ppni\'L'd 
Im Liw J'l'llphylaxis ur l n:;i t ment llf 
"-.h.-\ll)-;1.,.,ou:11ed ,ymp1 ,1111s t1r ulcer,1-
11 l)l). 

SUCRALFATE 
Suu:dla LL' b" ,ulph,Hed pulys:icch:1 -

ride th:11 dl)l', n,1t ,upprL'-.s ;1u,l pmduc
tion hut L'xerr, lh L'ffect h, muuls;d 
p1-.11ec t 1011. In I he 11re,e11Cl' of ,ll id. 

,ucralf.1tl' fo rm, a c he1111"d cP1npkx 
th:it hinds Ill 1he ulcer , i1 c 10 e,1:1hli, h 
;1 prntL'ct i1·e h,trril'r. Th 1, i1J'J 'l',1 r, tu 
hillLk tlw h:1ck d iffusion of g:1,triL :1ud 
:ind HJ' JW:trs l< l have ;1 di reLI inhih11,1ry 
ei'kct lln the act i\)n nf pq,,111 :ind hde 
,111 Li lL' gaslrtc lllltu"'a (59). SuLrnli.Hl' 
h,h al,P hl'en shl)wn to 111crt·a,l' tlw 
s1111he,1s :md rde:1,e pf prP,lol_L(l,111d 1n 
1:2 frt1m thl' gastri l muui,,;1 (60). 11 ap
pears 1h:1t t h 1, 111:1y hl'dltl' to ihl· .il1111 11 -
11um n1111po11e111 llt slll r:1lt,1tL' :b 
:1lu111in11m-u111t:1i ning ,111 tal 1d, hm L' 

:ilso hl'en shllwn to h,ll'L' ,1 1111L1r act illl1. 
More recen t! , , uu alhlll' Im, heen 
, h ,1w11 10 fmd h.1sic fihrnhl. 1st grl)wt h 
f:Kt11r and t,1 ddh·l·r th1, growth hilillt 
1,1 the uk L'r. Thi , 111:1 ,, hl' 11111,Prl ,11ll 111 
st im11l,11111g gra nulm ion :iml ,rngiogene
si, 111 the uln'r hcd (64). Suu:dl;it e h,1" 
h1.:en , hnll'n Ill he prnt ec1 1v,· to ti1L' g:1,
t l'IC llHIL0,.1 111 I hL· :KU( L' adm 1111 ,1 rn 111)11 
of ASA (6 1 ). I lm1·L'\Tr, in thl' l, 111gl'r 
du r:11i, m , 1udil'' uf ,1x d,11, .md t wP 
ll'l'ek, S(ll.1":1 ]f;11,· did 11()( l'l"llll'LI thl' 
gas1ric n1t1L·,is;1 .1g:1 1nst 1\St\ (62,6~). 

Therl' ha l'L' , )11 ly heen l 1\'1) Cllnt rnl
k d puhl1,hed ,1 ud1es 1111 the dfiC:ll) ul 
,una lfat l' 111 thl' trL':ltlllL'l11 pf N',,\ ll l
i1'soc1:11L'd nll1cos: tl d;ima.i.s,· .111d 11 k L·r:1-
ri,1n (T,ihk 1). There hal'l' hcen 110 
pn ,phyl;ix1, stud ie, with ,ucr:df :ltl'. 

M:11111 1c hc: ct :ii (65) c;imed tllll .1 
randumi:ed single hl111d , tlllh in 60 p,1 -
1 ien t, with ulcer, (51 wi t h duuden:il 
ulcl'rs, 14 with ga,1rtL ul cns, and l \\lll 
with hoth) in pat il'nt ., wk1ng N',\ ll ls. 
The N...,1\ 11), \\'l'l'I: Ctll1tinul'd 111 li:dt t h,, 
patients :ind stopped 111 1 he ot her,. l'.1-
tit:nt, \\'hll h,1d ll<ll hl•;tkd ,I I 11111L' 
\\'eL·b lll1 I he in1t i,d tl 1er:11'> \l'L'I\' 
t:rll,~l'd ll\'L' I 1,1 thl' <llhl'r dru_g .111d 
treatl'd t'111·a11othL•r 1hrl'c- t,1 11i nl' 11eek 
period. The nll'.111 he,tling t 1m,· in 27 
p,11 1cnt, gt\Tll rani1 idinl' ( 150 mg hid) 
\\';1, 4.LJ \l'L'L'b ;tlld 25 J',11 ICnt s l,! l\'L'l1 
,11crn lf,11l' ( I .~ q id) wa, 4.6 ll'l'L'b. The 
m'l'rn ll he,tling r:irc fllr .1 11 ulcer, f,lr 
ranit idme \1·a, 84"o (27 ol E) .111d ,11 -
u-:1 lt'atl' w:1s 85'\, (25 ,,I W). In the JO 
p:11 ie nt, \\' ith unhl'iikd ulcer,, :1 f1 n the 
i11i11:d ninl' WL'l'b, ,( t rt·.r1 ll tl'l ll ill',d111,g 
w;is ,1d1 ic\'l'd 111 ,l'1Tn l,f JO :ifter lur-
1hL·r 1hern1,y t,,r 1h rl'l' lo 9 ll'cl°k,. 
Ninl'IY·lll1l' per cent ,1f ulcer, hl'akd 
\\'ll h the N":\1 1), , t,1ppl'd :m,I 7Jt'u 
lw,ill'd \I'll h umt 111ul·d \J',;\11) 1 hempy. 

l'..\NJ t,.\..,flllll.Nll-R\11 Vlll 7 N11'i It lY Jl)l)~ 



Thl' m.1111nl\ ,,t ,,,1t1<.·nt, (71"11) m th1, 

,tud) h.id du, 1d<.:n,d ukl'r,. In till· 14 
patients I\ 1th ga,tn, ukl'r,, ti6"o (,1, ,if 

"'Wn) hl'.l lt·d \\ i I h the 's/',,\ II 1, ,t "l'J'l'd 
,md ,mly 5L111

11 (1 lm.'l' pf '") lll',iil'd 
\1hl'n tlw N".\I[) 11.1, u1rnm11,·,I. Th,·r<.' 
wl're 11, 1 da1;1 Pl1 ,yntpt\\m, in 1 hi, ,tud,. 

In tl1L· uthl'r ,tud, \\1th ,1llr.1lf,11l-, 
Cald11ell ,rud1ed 14 i p:1t1L·11t, ,111 l,mg 
term i,......,_.,111, \\ 1l h llHlnb,d d.1111.1gc 

(50). 1 hl' 6L1 pattl·Jll, \I 1th g,htrll ul 
c<.:r, ,ir l'n1,1\\1b (11umhl·r pf ukl·r, 1v,1, 

nnt 'l'l01 lf1L·,I) \l<.'tl' r:md\\ml:l·d cllhl·t 
tn ,uu-alf,lll' I g q1d 11r pl.icl·h, 1 \I 11 h till' 
N',,\I[) hL·mi.: llll11111lll·d. LL·,1,m ,u,r,· 

1111pnl\ l'lnl.'111, \\'l'rl' 11PI ,1g11il1L,ll1tl) 
,iiffl-rl't11 ,1f ll'I f, llll \\l'l0 l.., 111 I rl'.lt llll'l11 
\\hl'11 ,uu·,ilLlll' \\ .1, u1mp.1rl'll "11h 
pl:in·ho. Thl' illl',111 k,1,111 ,u,re Lhan.i.:1· 

\11thm l',llh tn:,11111L'l11 gnHIJ' \1,1, un 
d1,mged Ill I hl' 11l:1n·h, 1 i.:ruu11 ,111,I 
,ho1\ed Pllly ,1 ,111.111 , h,111,1.!l' ( 1. 5 t,, 

2.46) 111 il11N' .!.!1\l'11 ,uu-.ilf.lll' 
(P<0.005). Suu·,df,ltl' \\',h dfelti1·<.: 111 

,kUl',1'11\!.! ,,m111,,111, \\hen u,111p.1rl',I 

w11h pl,IL<.:hn 111 1h,1"' p,111,·111, 1.11..mi.: 
l,mg h.dl lik ,,r n,111-,H..l'l)'Llll'd 'h.\11),. 
P:1t1l0n1, 1.11..ini.: an·t\ l.11L'd ,,r ,hnn h,ilf 
lik\J...,,\ll1',J1d 11\\I hl·nl'lll. l hl'tl' 11·;1,,1 
,1g11if1"1111 d,·lrL•.1,,· 111 m1l·n,11) hu1 n,1t 
fr,·qul'l1l \ of ,, m11t\\m, 1;,r .di N..., \Ill,. 

\Xlhl'thL·r ur 11111 tlw L'\ 1,kl1ll' 11! mu
cn,al d.1111.1).!l' l'lkl t1·d thL· ,, lllJ't, 1111 
1lllt(lli11L' 1\,1, 1)\1( ,iolll'll. 
Side effec t,: Suu,ilf.1t,· 1, .1 n, 111,y, 

IL'llllC drug wh1Lh ha, ,1 IPII' 111e1,lcnLl' 
11f ,tdl· dkLh. Till' mo,1 L1Hnm,111 u1111 
pl:11n1 \\ 1tl1 ,uL rallatl' i, um,t 1p.111Pn. Ii 
h,1' al"' hl.'1'11 ,hn\111 lo ,k·ul',1,,· till' 
,1h,"rp1111n 11! .1 \,trll'I\ ,,t drui.:s 111<.lud 

111).! tl'lr.lC) LI Inc' 11hl'n\ I Pill, LI I\IL't ld11w 
,md d1g,1'-!n. S1ud1,·, h,1\"L' dl·mon 
stL1tl'd r:11,l•d ,l'rum aluminum le\ el, in 
J',llll'nh t.1l..1ng thl'r.1pcut1, d,hL'' nf ,u 
cralf.111· (66). \Xlherhl·r ,1r 1111t thi, 1, 

11111,,1r1.in1 111 Al he1111L'r\ ,i1Sl',l't' rl' 
111.1111, 1,1 h,·ddmL·d. Tl1L' reL',1m111l't1<.kd 
do,,1).!l' fur acid 1m•di.11l'd uker, 1, I g 
q1d (hd,1n· 111l',il, ,llld ,ll hedttmd. 

Suu,1lf.11e 1, thll .tpJ,nl\'l'd for thl' 1,r,1 

phyla\!, or 1tl'.11111L'l1t of 'J..., \I l ).,'""li 
atl·d ,, 111pto111, nr uk,·r.itinn 

MI 'OPROSTOL 
Mi"'J'r,l,1111 1, .i ') ntl1l·11c nll'th\ I 

t·,thl'r ,111.d,ii.: 11! ,,n1staglandm l.:1, 

\\'h il'.h h,h hL·cn ,I" l\\ n !I, h.11 l' hn1 h 

. 1u,l .111t1,L'Ul'IIII\ dfl:ct, (67) .md 11111 · 
u",d pnll,'lll\l' dk,1, (6S) J"hc 11111-
u,,.d J'f"lllt'lll\'l' dkll, 11! thl' 11rn,1,1-
i.:l.111d111, .11,· thl' rl',uh ,,t 111ln:,1'111!.! 

111lllllS .111d h1carh,ll1,ilL' 'L'Ll"t'l l\\11 
\\ h 1d) re,u Ir, 111 .111 111uc.is,· m t hl' 

thiLl..ne",,t tlw nrnu1, 1.1\,·r. tll1"'l'n1,-
1ol h,1' .il,11 heL·n ,h\\\\ n n\\l l\l d<.'Ul',1'l' 
!,!,1'lr1L 111llL'llS.11 hJ1\\>dtJ.l\\, \\htd1 1, 

1hnugh1 1n h,· 1111p11r1.m1 f\lr ll.'11 1111L',!.!
rtr\ Thi, .1l1111n 1, l,,und 111 ilw l:1 ,md 

1:' 1wn,1.1i.:l.md111,. t\ 11111 hn pni
,1.1gl.md111 I 1 ,lll,il11guL·, ,·npn "t ii (:->\ n
il"...), h,ts un,krgl>l1l' d1111,.il 111.11, ((,9). 

fl11', .11'1 1Lk \\'Ill fPLll' (ll) lnhUJ'nl,1111. 

\\h1d1 1, thl' ,,nh l'r,1,t.11.:L111d111 ,IJ'· 

J'rtl\'l'd 111 ( :.111:1d:1 ,11 1h1s llilll' 
Tlwrl' h.1, L' hL'<.'n I 1, L' l'Liu·h, 1-u 111· 

1n1lkd ,tud1l', \\'1th 11\h1>J'r•"t<1I 111 J',1-

llL'nl, 1.1l..1ni.: "'" \Ill,. Thl'rl' h.1, .il,11 
hcl'n n1w ,111d\ 1dwrc 1111,11pn "1 nl \\ ;1, 

L11111p:1r1·d \\'llh ,un,ilt:111· 111 prl'\'L'n1111i.: 
''-\I I l ,1''< ll l,11 l'tl .i.:,1,1 rll II k l'r,. 
Prophyla:\ i, : Ryan 111\\l..l·d ,ll ilw d(L'l 1 
,if m1,npn11,1I 111 J'IL'\'l'l11111g t ,J hl"',d 

111" pro,lucl•,I h, 1\:,-;t\ 111 p,llll'nt' 1\11h 
dL',l.!l'ner.111\ e h, H1l' d1sc,1'l' ( 7L1). h1n, -

fl\ l' , 1 rt h rll ll p; 111,·111, 1.1 l..111i.: WL1l1 111!.! of 
1\S1\ J'nd,l\· 111 f11urd1,1tkdd1"l',11L·rc 
,1ud1L·,I. Rt·d hl"',d l,·11, l\l'IL' t.1i.:gnl 

\\1th Lhr,11111un1 51 .ind k<..11 hhl(1d '"" 
\\;!, dl'IL'l'l11111L'<l ,ll h;N·]111l' ,1t1d 1111 d,I)' 

4 Ill 7. !';t(IL'l1h \\'ith ,1 lllL',111 hl11,1d fu" 
11! ,It k:ist 1.5 m l pc1 d.1, 1\'l'r<.' r;ind,,mh 

allnL,lll'd 10 1111"1prn,1,1l 2l10 pi.: q1d ur 
11l:1L'l'h1 t,,r 'l'\'l'l1 d,1\,. In llJ p.1t1L·n1, 

\\h11 l\l'H' rre:11l·d \\1th 1111,npr,>st11l. 11 
( 57.911

11) had ,It k.1,1 ,1 5011
11 rl.'duu 111n 111 

hi", ,d lo,, ( l'=LJ.Ol' 1 ). Thl' 111L\ Ill hlrn id 

'"" \\,h ,1i,:nif1l,mtly rl·dtKl'd 111 the 
1111,<IJ'l"llSllll gn1111' \\'lll'rL·:1, II dill 11\\I 

,1gnil1,·,1111h lh,1111-:<.· 111 1h,1s<.' J',llll'l11' 
1.1l..1ng l'L1n·h,1 (11 ll.l)L12 ~). 

In ,1 l.tr!.!t' dnuhk• hl111d pl.1,c·h,1 u1n-
1 n1lbl ,1ud, (46) 42L• p,111,·111, \111h 

'"lL'11arrhn1", ;1hdn1111n,il 11.1111 .111,I re
ll'I\ mi.: l'ttl1l'r 1htq1n1kn pirn:-.tL,1111 11r 
napro\l'l1 11'<.:rl' ,111d1L·d ( l.1hll' 2) .. \I I 
J',lll<.'tll, 1\l'rl' rl'qt11rc•d 1,1 h,l\l' t ol 11;1111 
hut n,, 11kl'r. \Vlwn J',1l1L'l11, 11L'rl' 
,ul'l'l1L'd 25''., ,,t J',1lll'l1h \\L'l'L' !nun.I IP 
h,11 L' ga,tnL ukl'r, .111d \\Tr,· thcrdPrl' 

L'XLlude,I. l\1til'1H, \\lTL' r;indum1:l'd '" 
,·trh<.·r 1111,ppnistul IL10 pi.: q1d, 2l1l' P!..? 
q1d nr J'i,1ll'h11. Fnd,l\LllJ'\ 11a, J'L'r
fnrmL·d ,II entry ,md ,ll ,,ne, l\\'ll, .1nd 

I hrl'L' 11111111 h,. t\t il1l' l'nd Ill the thrL'l' 

NSAID muco sa! damage 

1111,mh,. 21.7"., 111 tlw 11l.1t,·h11 grnup • 

) (1''., <1! l',111L'l11S 1,11..111!! ]l)l) Pi.: 1111\(1 

1'""1111 (l'< ll.OL1I) .111.I I 4''., 1o1l..1ni.: 
2L'l' P!.! 1111,,1pn1s1nl (I'- 0.L\)]) dc1L·I 
PJ'nl .!.!.1,1ri, ulu·r, (!,!tl',llll 1h.111 L'.) 

u11). Thl· , 1.!.!11tl1"1n1ddkrL'l11l'i111il,<.·1 
t,11111.1111111 ht·l\\'l'l'll J'Llll'hP,11\d 1h,· 1111 

"'l'n"tl•I lrc•,111111·111 .i.:111up, tl'111.1111L'd 
\\ li,·n u 1111p.u 1,, 111, \1 l'lt' r,·,111l tl·,l 111,111 

11kL·r .i.:re.11,·1 1h:1n l'-1,111111 di.1111L'IL'1. 
\J', \IJ1•i1SS<lL lilll'll ,1hdnlllll1,11 J',1111 \\ ,I, 

r,lll'L' h h11th ihl J',ltll.'11( ,ll)d pliy,t• 
u.in. B, 1 h,· t·nd, 1f t hl' 1 hrv,· 11H ml h, <>f 

thL'l',IJ1\ 5() 611
n lli J'illll'l11S i.ll..11\(! pl.1 

c,·h!1, 75.411
11 (lf ,,,111c·n1, 1,1l..1ni.: 1111"1 

pn "ll,I I Ol' pg .md 7l) 7"11 , ,t p.111,·n1, 

1.1kllll! 200 Pl! 1111,<1pi1hilll \\L'IL' J'illll 
Ir,·<.· . Tlw,e d I fkr1·11Lt'' \\ L'rl' 11\\1 ,1.111, 
t1t,1lh ,1g11d1,.1111 fh,· ,.1111,· pn1t,1u,I 

(T.1hk 2) \1.1, rq,l';1ted h, ( 11,1h:1111 L'I .ii 
( 71) \dwr<.' lw u1mp.11ed 1111,1111rn,111l 

2L'l' 111.i.: qid 1,1 11l:1lL·hn in p,111L'l11' t. 11.. 
mi.: \J', \111, 111 prc1L·n1 mg d1111dl'n,d ul 

ll'I'' (l.11g,·r 1h.1n ll.5 Lill d1.ll1IL'IL'r). 
A I 1 ,·r I h rl'l' 111, 1111 h, d1ll >dL·n, ii u 1, ,·r, tk 

\l'l11pnl 111 1\1'11 pJ thl' )2lJ J',lllt'nl', 
(0.611:,) rnmlnnw,·d tu l"l'lL'h1· 1111,11 

1'""1"1 u>ll\J\lrul 111th 15 nf tlw ~2 \ 
J':11 IL'nt, (4 (11111) r,'L'l'I\ 111).! pl.iL'l'hP 
(I' l\L1L12). ( ,.1,111, 11kl·r, .d,11 dl'n·I 

''l'l'cl Ill'" 11! till· ~2LJ ( J .9''.,) trL',IIL'd 
\\llh 111 1"111r11,1t1I :ind 25 11f thl' 12 \ 
(7 7"n) tll',lll'd w11h pl:1n·h,1 (I' LJ.L\.11 ). 
Tlwre 1\;1, 11,1 ,11,!nd1L.111t ddktL'l1LL' 111 
1he re,11h, \1h,·n ,1 ,uh<.'I ,111.dy,1, \1,h 

p,·rl,1m1L·d fur ;1 J'r<.'\ 1,1u, h1,1nry 11f l'l'J' 
Ill ukl'r dhl':ISL'. 1 hl'rL' \\',1' 11P ,1 ill 1,11 

L,dh ,ll.!11illL,1111 ll11J1 n\\'l'llll'l11 Ill 
')IIIJ'l<llll';ll \l'l'L'l..,(1,11 J2 hL'llll'l'l1 ihl' 
I\\'\ I (l'\',ll 111l'l11 gn >llJ'' II) ,1"l'"llll'l11, I 1f 
,l.1, 11111L' .111d 111gh11 inll' ,,.1111 rL'!.!:trdk" 
,,I h.1,l·l1m· r.11111i.:,. 

tl11,npn"1"I h.1, .ii,,, h,'L'll u1111p.11l'd 

\\'llh ,ulr,dL11t· w11h rL''Jll'LI lo their <.:1-
lil, ll, • 1, pn 'l'h) l.1, 1, t h,·r.i py t" l'r,·1·,·11 t 
i.!:1,1 riL ukL·r, Ill p:11 il'nt, 1.1l..1n!.! J\.".\111, 
(72) ( l .1hk· 2). T11,1 hundrl'd .md fifty 
1hrl'L' J',111L'l1h 1111h n,1e,1,irthrn1, :md 

11,, u k L'r:111, m , 111 l'nd, "u 'I'\- 11'l'tl' r,111 
dnmi:L'd r11 l·1tlwr 1111,,1pr11,t,,I (2l10 pi.: 
q 1d) or ,11cr:df.1t,· ( I g q1d) 111 rhi, n1n 

tnilbl ,111gk-hlind ,tud). Tlw "J',_\111 
\\,1, u1nr111ul'd 1hnn1!.!1111u1 thl· ,tu,h 
Endn,n ipy 1\ .i, l<.'J'l', 11 L'd , 1l om·, 1 \I,, 

,111d thrl'l' 11H1111h,. At thl' l'lld ,,t tlw 

1hrl'l' 111011th, l\\'ll uf 122 p,1lll'i1t, 
( 1.6''.,) 1.11..mi.: 1111,uprp,1111 had ,k·, l'i 
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TABLE 4 
The patient at highest risk of devel
oping NSAID-associated GI compli· 
cations 

Age more than 60 years 

Previous history of peptic ulcer disease 

Major other medical diseases 
(co-morbidity) 

Large doses of NSAIDs 

Combination of NSAIDs 

Co-therapy with steroids 

GI Gastrointestinal NSAIDs Nonsteroidal ant/
inflammatory drugs 

,ipl'd ,1 g,hll"IL ukcr (lmgcr th.1 11 0. ~ cm 
d1.rnll'tl'r) C1Hnpan:d wil h 21 ul 1 ~ 1 
1),l llL'nt:, ( I (11

\,) 1:1king , ucral fate 
(l'=L\00 1 ). 

RL'cemly, m1,1>pru,tu l ll'ith entcriL 
c1>:l tl'd dicl11fon ,1C h.1, hL'en mark<.: teLI .i, 
a C\l111hin,1t 1un u 1p,u ll'. T \l dutL' thL' prL'
lim111,1ry d.it;1 lt ir up t,i 24 11'L'eb lrnl'l' 
only hl'c ll 1)uhli , hL'd Cllmparing d i
cl1,IL·nac :md mi,11pn1'llli ll'ilh d1-
cl, iknac a11d pl:icchu 111 ;111 

c11du,cp111c:1ll) L<Hll rnlled 111-.iphyl,ic tic 
,1 udy 111 p,1t1en1 , ll'ilh rh<.:u111;1trnd m 
thriu, or llslL'<i,1rthrn1, lur 52 1w<.:b. 
(T.1hlc 2). A lllt,d ,it" 142 p,i tlL'llt, C\llll • 

pletL'd 12 ll'L'L'b and I 14 rnmplctL'd 24 
11 L'l'k, of th i, 5 2-weL'k , tt 1dy. Eml1 ,su ip) 
hd; 11\: L'nt r1 had d<.:nw11,tr,1t<.:d nn , 1_g
n ifirnnt lcsiom. The m i,01wo,1 ul and 
d1c lnfen ac comh1naluH1 11°:h ,ta ti , ti 
call) ,up<.:n ur 1n prl'\L'nting cliniLall) 
, ignil1c,111t g.i,t ruduudl'nal 11.:s ion, 
(1'<0.02). Thl' d itfrrl'nCL' 11·:b ,d-"1 ,1g
n ifica11t ll'hl'n dlll ,dl'na l ([' =0.0092) 
hut llllt ga,triL (1'=0. 175 ) werL· c,,ns1d
crL·d sl'parnu.: I) (7,). 
T reatmen t: In a mult1cl'111rc tr1.:,1tmL'nl 
study (74) p,1t1em, ll'Lt h rl1L'L1 11\aLuid ;1r
thriti, .md ASA-:is,oci:n cd 111uo1s,d 
danrngc ll'erl' randumi:cd t, i L' ithl'r 111i 

,,1pn"t11l 200 pg qid or placL'h11 (Tahle 
1). Thl' 1 hcrnpeut 1c d, isL's, ii ASA ll'l'l'L' 
uin tinul'd t lm1ugh1H1t ilw l'igl1t-11'cL·k 
st ud). f::nd,1,n111y \\';JS 11crlul'l11L'LI ;11 

hasel i1w ,md at lour ;1nd l'ight ll'L'l'b. A 
thL·1-.1pt:utic SllL'CL',s wa, ddincd as a 
din1call> , 1_gnil1c.111t imprllVL'ml'nt 111 
gloh:d endoscopi c _grnde,. l\ 1t 1cnh 11·1th 
mmL' se,·L·re k",1,H1s (l'rll,i,m, ;111d ul 
CL'r.,) unly Ii.id t,1 1111pnll·e ,,ne gr;1,k 
wherl'a, 11m 1L'nts with mi lder lc,i1H1, 
( hcmmrha_giL lc,1< H1,, l'I') them a) had tu 
impn >l'L' t 11·,, grnde,. Aftn eight IVL'l'b 

ll( treat ml'nt 111hlll'rnstol 11·a, ,L1ti,t 1-
ca lly ,upcri,1r t, 1 pl.icl'hu 1n hl':1 ling g,1s
tri c 11n1c11.,.1 l inJury (70'\, 1Trsu, 25°{,} 
( 1'<0.00 I) and duodenal mucns,1l 1njury 
(86'\, \'L'Nls 5 )'\,) ( P<0.00 I ). Scpara1 e 
analysis n( l!,lstrlL ;ind duPd<.:nal ulcer 
healing ll'l'l'l.' ,il,u pcr1onncd. Twent y
nmc l',ll iL'nt, in tl1L' misopr,istul gnllq, 
:md ZK in t hL' plncL'ho gniup had a gas
tric ulcer. Eigh teen (62'\,) and ci.td11 
( H'\,), respL'ct 11·l·ly, ll'L'rL' hen led at 

ll'eek 8 ( P=L\02 ). Eightl'cn pat1L'n ts had 
dulldl'nal ulcl'r, ;11 chc 11utsL' l ( IO mbo-
1w,ist,,I, eight pl;1cchll ). T hl' mis,111n1s
tul hL':ilm_g rate ll'a, numnic dh 
,upl'rior ll i placL'h1, ( 90°0 l'l'r,us 50'\,) 
hut till' s;1111ple s1:c was t1>1> ,m,111 l11r 
,rntbtic a l dilfrrcnLl'. The lll'cr;i ll ukcr 
hL':ilmg rnrc 1vas srnt ist ica ll} significant 
(67''., 1Trst1, 26°i,) (r=0.0006). ThL'rl' 
11·,1, 1111 s1gn1fican1 i1111)nl\'L'l11L'nt in up
J'L'r (~I p,1 i11 hct11ccn rhc tw,1 trcatl11L'nt 
gniup,. 

Walt (75) recent!> critirnlly rL'· 
vil'wl'd chc role ot" 1111supm.,wl in th1.: 
pniph ylaxis a nd treatment,,{ NSAf[)
:1ssoci:nL'd nwc,1sal damagt:·. l li, Clln
Llusiun \\'as th:11 rnu1inL' d1nic d 
11n1ph) J,1,b with misoprosl\ >l 1n 11:i
lll'llb taking N.., _.,111, 11·.1, nllt \C l jw,1i 
licd. 111, 1·1c11·, .11-e not th11,L' rctlectcd 
hy Lrngm,111 's 1\'l 11-k mg p,trt \ rl'P< >rt to 
the Wurld Con.l!l'L',s of l,astnll'nterul
ng) 111 Sydne> in 1990 ( 15). W:1lt hascd 
thh rl'c, ,111111L·nd.ni,1n un t hl' l.ick 1>t 
end p,iint da t.1 and :1b1, that mi "iprns
tPI prl'\Tntcd enduscopic ulcer, ,md 
n, it cl 111 irnl u lcl'rs. A It hough 111 b, 111r11s
t nl has heL'n , 11ll11'11 to L' ffecl i I'd y pre
\'L'l1 t ulc<.:rs l,ir up w th ree months in 
hllt h the st rnnaL h ,111d du, >dl'num 
( 46, 71 ) , it ha, n, it hl'L'n , h"wn w pre
l'cnt ,1.:m,11, n>mplic1 r111ns such as 
hlccd Ing, perf, ir,11 illn ur death. \Xlal t 
h,1,l'd hi, rL'1·icll' ,111 thl' unprm·L·n ,ur-
1)11s i1111n th.It sL'riuus 0111111l ic 1t1011s rL'
, uli from clinical ulcl'r, nut L'nd,i...cnpiL 
ulcL·r, . W.111 ldt th:n thl' ulcL'r, , 1ud icd 
h\ <...i rah.1111 werl' ilLUte cnd,1,u,piL ul
cn, ll'h ich dl> nut cau,c scr inu, crnnpl1-
L,llll>ns. A much lon_!.!l'r st ud, wnh a 
lol)!.!L'r p,llicnt gwup 1, 11 L'L',kd tu stud> 
d ifkrL'nLL's In crnnpl icat illn, and mt1r
t,1 Ii t) rate,. N,1 ,tud \ has ,iddr<.:,.,L'd prl'-
1·1.·nuun o f c,Hnpliu tti,nb 11itl1 N-...,\l f), 
with al1\ ,if the thl'rnpeut ic a_gl'nt ,. Fm-

1 hl'nrn ,re, t hL'l'L' 1, .1 11:1uc11y of d:1t;i 

dL'mPmtr;1 t ing efficacy ul any dru_g 111 
prcven t 111g u lc<.:1 comp I icnrions 111 
111,11nren,1t1cl' therapy lt1r ,K 1d-ml'd1-
a tl'd ukn d1scasL'. Thl' rl' 1, prl',cntly a 
lmge l'nd p,Hnt stt1Lly 11nLlerw:1y in thl' 
U11i1 L'd Stat1.·s whic h 1, l' llmllmg 
I 0,000 pat IL'nt, tP mL',i'iLll"l' th<.: <.:fleets 
,,f m1,uprn,tll l n m1p.1rl'd wi th pl:icch,1 
un monali ti and ct1mpl1rn1 1011, 111 p,1-
llL'nt s wk1ng '·h,1\Jl)s 11,·cr ,1 rnw-yl'ar 
p<.:riod . In thl' U nited Kingdum there 1s 
;ilMl a largl' fuur-ycar L' 11,I point study 
h<.:in,g ,111<1ly:i.:d. ThL',c stud1<.:s , h1>uld 
rcsulve t hL' cumnivL·rsy as tu whcth<.:r 
m;iintcn.111n· pn1phylaxh t hn:1py re
d ucc, , , 1111 r,l 1L·,11 i1>11s. 

Uahncl has I, 1ukL'd ,It tlw co,t L'lil'c
l l\'l'l1L'ss llir 1111'-'l'l'll',tlll f,ir N::-1\ fl )-:1,s,,
c imcd (, l e,·1.·111,. In thL' C.:,111.1Llian 

hc:1 I th C.HL' ' L't t 111g, U.1hnd kit that 
rnisi 1pn ,, tul pruphylaxis 111;1y h<.: highly 
cu,t cffl'cllv<.: ii pn1phyl:1xb wa, l11r e ld
erl y (llldcr thrn1 60 yl',11·,) N"1\l l > user,. 
In ti) 1, gniup tl1,· proph yl.1u1c u1,t lll 
misoprmtlll wa, $650 lt1r L'\L'ry addi 
t llm,11 Ci l i.:vent prc,·l'nt,·,I. T his mca111 
that pr,,phy LJCt i1. t hemp) 11 ils u1st ,av-
111g in elderly p:1tJL'Jlts where the ulcl'r 
n111111licat ion r:IIL' L'XLL'l'dL'd 1.2'\,, thL' 
d1:1rgL'' h1r 0111 -p;1t 1cn1 ulcer t real me nl 
cxrcc,bl $2000 ur the t hrL'c-n111nth 
,,rice 11( 1111soprt1,tlll w,1s kss th:111 $90 
( 76 ). ( ,,1hricl l'l'-L'l':tluat,·d h1.•r .malys1, 
llllluwing \Vai r\ crit 1cd re,·1cw ol mi
,, ,pro,t ll i ( 7 5). It was the ()p1t1 ion ll( ii1L' 
auth()rs thm thL' ir L',pl1c1t cun,e1vat il'L' 
,q,prllad1 ha,L'd un ,1 111l'ta-analysi, of 
16 studies (24) 11',h a nHll'c ne,l ihk• 
arndys1,. 
Side effec ts: Dimrlwa :111d cramping 
occur 111 :1pprnx 1111.itdy 11 % ()I p:iti<.:nt, 
,tart in.!.! mis()J) J\1,tnl. Thb 1nridl'nLL' has 
hcen rcpnrtL'd t\l he ,1, high ,1, 39'h, (46). 
T he d iarrhea and crnmping appear t 11 h<.: 
dll,e rclmcd and G ill he min1111 1:ed hy 
taking the 111cdic:1ti11n wi th t,)od and 

nor111:1lly rL'silll'e, within fi vl' w '>l'Vl'11 
day,. A hd1,111ina l p;11n llCCt11-rcd 111 I ~ to 
20'h, of p:1til'nts 111 tliL' N~v\1 11 trial, and 
,d,llut 7'\1 Ill ,11 1 st(Klie~ w1 t li m1 ,npros
tnl. <...") thL·r , 1d<.: l'lf<.:cts mcludc gyneco
lugic.11 uimplai nt , l\' lt h ,1 11 in c iden ce 
ul le,, 1 han I 'Ii,. ThL· rL·c,immL' ndl'd 

d"'l' o( mi,up mstul 1s 400 tn 800 p g 
;1 day (()r thL' pruphyla,1s and rreat -
111 L' nt u f N..;All l- ,1,Sllua tcd gastric ul -
1.crs. 
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COMPARATIVE STUDIES 
The,-c h:is llnl> hccn tll1L' ,tudy Cllm

p.iring the muc, is,d l'r"LL'Cl i,L. effcu , if 
m1,uprusrlll wnh cimctidinL' (77). Thh 
se,-cn-d.1y dlluhk-hlirnl pLicd,11 Clln
t rollcd ,rudy dem,mstnncd rh.ir misll
J'l"Ost,,l ,,rcvcnted 1<1lmetin-indrn:L·d 
gastnidumlen.il 1njurv in 91. I 110 ()f 
he,il1hy suhJt.:Cts (P<0.001 u1111p.1red 
ll'llh phceho) C1llllJ';\rL•d \\'ith ()~'\, fur 
(lll1Ctll.line (P=0.004 L()fl1J)med \\"ith 
placebo) and 26.7"n fur pl.icchll. Mis"
pn ist()l 11',b ;dstl ,t11,erillr ( P=l\006} 
when uH11p.in.:d with c11net idine 111 pre
venting muco,;1 [ d.1111.1gc. Separ,llc 
analys is of the gastric ,con.:, re,·eakd 
sucn·ss rate, idcmical 1,1 rhc ,ll'ernll 
ev,duat illn. B"rh mis,1pni,t,1l .md 
u111ctidine 1,-cre highly l'rtHl'ctive cum
pared ll'ith placeh,, 111 the du,,dcnum. 

l n ;1 srnglc-hl ind study , m the effect 
ul 1 he pre, l'llt iun Ill ASA -in, luced ul 
cerati,m (62). )Cl health> "'luntLTr, 
with end"scupically nunnal mucosct 
\\'ere rand,11111:i.:d to 1-clcive t\Sf\ 650 
mg qid wirh elllwr mis()J'f"llStlll 200 pg 
qid, suualf.ne I g q1d llr pl.iceh1, for 
se1 en days. A pniphylact 1c success wa, 
ddini.:d a, less than l O hcmnrrhages ur 
cmsiom. All p;nienls llll misupru,t,11 
wi.:re deemed a success ( IO ul IO), 20'\, 
on ,unnlfate (111•1i nf IO) and 0''.{, pf 
pmicnu, (0 of 10) ,111 pbiceh,i. Mis1i
prustul was significanr\y superiur when 
c, 11npan.:ll with pl.1<.:ehn ,md with sucral-
1.ite ( P=0.00 I). 

ln c linical , 1udiL·s misupro,r,,l wa, su
perinr ll> sucr,1lf.11 e 111 preventing g,1,tnc 
ulcer, 111 patienh t,1k111g N<, \JJ)s fnr 
u,tcu,1nhrit1, (72 ). Hoth ran it idine ,md 
,ucralfo, e appeared l< 1 he equally effecm-c 
111 treating "l~AIP-,1,suci:1ted dut1de11.il 
ulcer, ll'hethl'r ur nut tl1L· N<,t\11) w,h di,
C1 l111111ued (65). These studil', .ire LIL-
scribed 111 dernil cl,ewhcre 1111his mtide. 

SUMMARY OF 
CLINICAL TRIALS 

H2 receptor antagonists: The 11 2 re
ceptur antagonists c i111etidine ,md ran,
t idine have not heen ,hown tn impnl\"e 
N~t\JJ)-assoc1ated Ul ,ymJ'lllm, com
pmed with placeho. They h,1\'l' no 
proven henefil 111 the pniphyl.1x1, ,md 
Lrentment lli N'>AID-associated g,lslrtL 
ulcers. R,muiJine and c imetidine hm-e 
heen sh, iwn to he L'ffect i \'e in , he pru-

phvlaxis .iga1n,1 N-..:\ IP-asM1ci,1ted d11, 1 
den.1l ulcer di..L',1,L'. Their l'X,ICt role- 111 
thL' 1re,1tmenl llf N:-;.-\111-;iss,ici,llL'd dtlll
denal ulcer dbc:1se rema11b t,1 hl' ,k·
fined. The dllsage, 11,ed in thL''l' clinicd 
,111dil's 11'<.:re c imetidinl' "300111gq1d and 
1-a11ll id111e 150 mg hid. 
O meprazolc: Inn ,mall numher ,,r p;1-
ril'11h, , 1111eprn:ulc ( 40 mg unce a day) 
\\"as ,11pl'riur tu rnnitidinc ( l 50 mg hid) 
in healing N',,.\ll)-;1ssncinte,I gastric 111-
l'l'r, 1d1ilc thl' N..,Alll \\'.l'> umtinul'd. 
St11d1e, ,lrl' nngni ng luuking ;it 0111epr.1-
:()lc· 111 the ('roJ'hyL1x1, .md trL',11111l'l1l nf 
NS.'\lll-.1ss,1ciated ulcer,. 
Sucralfate: SucralL1tl' \l', 1s l'ffeL t 11T 111 
i1111,rn,·ing ,,.mptums cnmpare,I ll"llh 
placeh, 1 fnr the 111 ilder N<,.-\J I h. S11cnd
fate ha, 11llt h..:en ,hull'l1 10 hl' dfecti, L" 
in 1111pnn ing N-..r\JJl-;issoci;llL·d g,1'1 rn. 

d,11na_!.!L' u impan.:d ll'it h pl:iceho. Su
er.d ime 1\·;1, a, cfkctl\'L' a, ranllidine 111 
hc;ilmg N'-,.\Jl1-;1,sc1ci,1ted dtll>dl'n:d ul 
ccr, \\'hl't hl'r, ,r nnt I he N~:\ I l 1 11'.ts CPn
t inued. The rL·cumnll:ndcd , lu,e t>I 
sucrnlbte is I g ,O 111111' hd~ire meal, 
;111d :11 hedu me. 
Misoprostol: M1,n1,nis1,1I has 11\ll hL·cn 
shl\ll'n tll llllJ'l"ll\'l: >) 111J'tllm, Clllllp;trL•d 
11•11h pl.tcehu. Mi,npm,t,il 1,•;1seltectil'L' 
prllphybctic therapy .1g:11nst N'-,,\JJ1-
,1ssoci.ited ga,rr1L ulcer, ar :1 dn,e ,ii 
l'ithcr 100 mg q1d m 200 mg L[id. M,,o
pn>,l Ill ( 200 mg q id) wa, also ,u11n1t ir 
tti sucrnlfate ( I g lJILI) 111 prL'\Tntll1g 
N"t\lD-a,~ocintl'd gasll"JC ulcer. Misl11,ro
stol (20(1 Ill.I.! q1d} ha, als,, hL'L'l1 ,holl'n 
lP he ;111 l'fkcti\'L' prophyLictic rlwr:tp~ 
,1g,11nsr N"1\ll)-a,,1,ciml'd dl!l1den.d ul 
cer. M 1,opn ist, 11 h,1s heen ,hm1 n w hl' 
clfcc1 i,·e 111 heal Ill.I.! N-,.-\ I n-a,soc iarcd gas
t ri<. ulceration \\'hik rhe N'-All) (ASt\) 
was nm11nue,I. It, L'X,lLI r,ile 111 thL' 
1 rL·,tt menr nf N:-.AI I l-a,,ncJ.lled ,lull,k
nal ulu:r di,e.i,e rL·m.1in, t, > he Jdined. 

The recommemkd dose"' mi,uprn,t<ll 
is 400 11 i 80l1 pg per da1 i 11 d I vidcd dl N's 

11 ith meab and ,u hedtimc. 

CON CLUSIONS 
The patie nt at risk and prophylaxis 
therapy: This i,,ue is reviewed in dL'rnil 
elsewhere in this puhlicatiun. ThcrL· is 
nll quest 11111 that thl' use uf pniphylaxis 
therap> 111 patient, taking N~,\l[)s 1, 
cuntni, L'r-.ial. IL is U(' to rhe individua l 
phy,ician tll deiine ll'h1ch p:menr, me 

NSAID mucosa! damage 

.11 tlw h1ghe,t ri,k .ind t,i dl'L1dL' 
whether Ill u,e ,,r,1phyh1:-.1, tl1erapy 1,1 
tr> and rcduLe thl' llltlrhidlly ,111d lllllr
t,d1ty ,1'>'>\lL"l,lll'" ll'llh "J'-,.\JJ)-, IT\'ll'IICd 
111 tlw, ;1rt1LIL·. Altern,ll11'L'I~ Pill' 111,l\ 
deL idl' 1, i I\". ti I fllr Ill Pre dl':irl ~ dd111l'd 
L·nd pn111t data, 111 prevent i 11.1.! n nnpl 1c;1-
11, H 1, w11h pn,1,hyl ,lltlL rlwr.ipy. T.ihll' 
-t ',llflllll,11"1:l'S ,\ J'l'f"Slll\;J[ )11ll'f"('f"e[;llfllll 
nf thL' litL'n1turL' 1,1 1ry ,ind dd1nl' till' 
h 1gh n,k pallL'11l th.it lll1L' ,hould c, ,n

si,kr fur l'r" l'h, L1x1, ai..:.1111,t N',.\Jll
;i,,uciatcd (,l Lompl1«ttilln,. The 1her;1-

J'eu1 iL agent usl'd i11 prn1,hy l.1:-.1S ,hllukl 
he h,P;ed nn .i nit1cil rL·\'IL'\I ,if th i, 
l1rcrnture and idenlly ,,nllell huth the 
.!.!.t,tnc and d110Lknnl mun>s:1. 
Treatment of symptoms: ln p;itJL'llt, 
\\ 11h ,y1111,ttll\h (he;mng 111 mind ilh·1c 
1, 11<1 cnrrcl;ir inn hetwl','11 ,ymp11111is 
.111d ulcernt1Pn), ,,ne m.1y umsidn rc
, lucini.: the du,c ,1r I rying ;111 .1ltnn:tt \\"L' 
J'..',\lll wh1l'h "tlften effectl\T. An1-
.1Lid, wh1Lh ,ire nonsy,tL'llllL and ,;1k 
h ,I\ l' Ill>[ hl'L'll ,hll\\'11 tll hl' dfrct l\'l' hut 
\\'il l h,l\'t' :1 ~lllld l'lacehu respu1v,e. B,Hh 
,11n.ilf~1te .ind mi,llprn,tol h,l\c hL'L'n 
,hu\\'11 to h,l\'l" ,pme dfic:icy in impr, 11 -
ing ,ymptum, in p;1t 1ent, taking N~r\11 l, 
,md L·itlwr nf thL'sL' rnedic.11 i11n, could 
he cnmidned. 
Treatment of erosions and/or ulce ra
tion: ln thl' l';tll L'l11 with dllCUlllentcd 
cro,il1n, llr 1ilcL'l"allun nne has to re 
,.,·,1111:tte the 11l't.L'ssity ft1r the N-,.\fJl. It 
thL· I\J~1\II i " Ill he u,nt 11111ed I hen 1111-
,lipr,1,t, 11 "l'J'e,1r, 1t1 hl' the 111,1,1 cfteL·
t 1,e tl1~·r,11'i in he.ding N"t\lll-;1s,oc1-
,lll'd g;i,1 nL ulcernt J\)I) ,111d 11111Lo,.1 I 
d.u11 .i.~e. Thl'sl' p;nie111, 11 di need tll hl' 
lullllwed du,ch \\'llh f,1ll,m•-up L· nd l>
snipy 111 tliur Ill eight ll'L'l'b. Omepra
:1,lc 111 ;1 sm,il l numhn nf p,lllL'llh 
he.tied l\J<,1\ll)-as-,oci;11ed g;istnl ukl'rs 
and 111.Ji :11,t> ,,lay a rnk if future ,tud1L's 
con t"i rm th is l' fficacy. i-=llr N',t\ I l h tssllC i
;11 l'd dullllenal ulcer" h,1th r,111itidine 
.111d sucr;d f,ll l' have demnnst rnt ed sume 
t.·ffic.1cy 111 healing duuden,d ulcers 
while the NS,\11) is wncinued. If acid is 
;11) important component in N-..AJJ)
assnci;i ted du11denal ulcers, then 1me 
would nmicip,lle rnnepraznlc having simi-
1.ir llr heuer d'ficacy th,111 rnnitidine. 

I ( rhl' N'-1\ll) cnn hl' discon1 in11cd 
then ;my convent 1tm,1l treatment fm 
thl' ulCL·r can hL' pre,uihed. 
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