
Is there a gold standard in the 
treatment of acid--rnediated 

ulcer diseases? 

ABR THOM!:iON. ls there a gold standard in the treatment of acid-mediated 
ulcer diseases? Can J Gastrocntcrol I 993;7( 5 ):444-448. lr i~ ros,ihlc to ;;ichicvc 
faster healing n( duodenal ukcr disca,c, gn:,,tric ulcer di,c,bc and ga:,,tmcsoph,1gcal 
reflux disease (<,I-RI)) wirh a pmton pump inhihitnr compared with ,in 11 2 antagn­
nist. l ligher rat\!s nf healing of duodenal ulcer disea,e may be achieved with a 
pmron pum1' inhibitor rat her I han an l l2 nn1agunbt, e~pecinlly \\'hen C(ms1dering 
rh11,c individual, who hnvc fo iled to heal nfter eight weeks of ~tandarJ <loses nfl 12 
,1ntngonisr. It re1rn1ins to he established whether the prot1m pump inhihitors arc 
'stronger' rhan l 12 antal(onbt,, for rhe managcmenc of' patient:,, with C l bleeding, 
NSJ\J!) damage or 11 pylmi, but it is likely that some combination of ;1c1d rcducri1m 
in asS<>CLation with h1~much ;mJ lllle or morl· anrihiorics may he n.cccssmy toachicw 
thb n.:::.ult. Then the discu~iun will be less on what represent~ t)plimal 111a1ntcnancc 
thcrnpy, and tnt)rc on what rcpre:,ent, the best form of therapy for healing the 
acute ksinn , eradicating H p~lori nml preventing rccurr~·ncc ot disc,1se. 
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Y a+il une norme en matiere de traitement des maladies 
ulcereuses liees a l'acidite? 

RESUME: II t'St p11~~ihk d \1 rrivcr a unc c icatrisation plus rnpidc de l'ulcl·rc 
'-luodenal, de l'ulcere d'eswm,1c er du reflux gas1m-cesophagien ;l\'ec l'inhibi1 eur 
de la pompe 8 prntons, en compnrais1 ,n ;wee un anti -H2. Des taux de c icat ri,,ll ion 
de l'ulcere duodenal rl 11s Cleves S(lnt atrcints ,l\'CC lll) inhibiteur de b J)Otnpc 8 
pn1rons qu'avec un anti-11 2, particulie remenr ~i l'on songe :1ux individus chcz yui 
la cicatrisati1m nc s'cst pas prnduite aprcs urn: thcrapcutique de huit scmainc~ avcc 
des d1)scs standard d \mti-1 [z. 1l re~te a crnbl ir si l'inhihircur de b pnmpe a prnL1ms 
e~t plu~ puissant quc le~ anti-l l2 dun:. k truitctncnt de l'l-ll'nmrrngic digc~tive, des 
lc,i~111s anribuables aux AINS ou a I l /))'lori, mais ii est prohablc qu'unc comhi­
naison d'agcnr, ,upprcsseun, d'acidc ct de bi~murh, HS~1lcicc it un antibiotiquc nu 
pl u~, ,,ourrn it etrc neccs~a i re pm1r p,1rvc11i r ~t cc n:sult,lt. La discu~s1n11 pnrt cm Jone 
moin., sur le trniccmcnt d'cnrn:ricn optimum, .:t davanragc sur In mcill1:.ure 
thc rnpcutique pour faire cicatrber le~ lesions a1gu~~. rrn1r e limincr f-l Jlyhm et 
prevenir la maladic. 

N111111111n 11nd ,\k1t1hol/\m U,·,,·cin Ii ( irn11/>. I lc·/1c1rrni.·Hr of ,\ k,/1, llll'. ( 1111·,·i ,11\• , •/ \/l,,·11c1. 
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1\11\\JU ,\N I ,\l)\'f\N( i-"l \\NI INlll IL\ 

hl' ,ll'C11111J~l 1,hl'd Ill thl' 111,lll,lgL'l1W111 
1ll° p,1111.'lll' 11'11 h ,tcid-,,l'J''lll d1,t;1,,·,. 
The,l' 111cludl' the rule 1,r I /d1rnhucter 
/rl'lori in the p,tthug1·11e,is pf pcptlL ul­
cer di ,e.1,t', ,1 cost -dleu 1 \'L' ,tpprna~ h I u 

rlw patic111 ll'ith gastn>~·"1J'h,1g,·.1 I r,·­
ilux dhL',N' (t;J RP). co11,idn,111rn1 "( 
thl' 1111pnrt,11Kc uf 111,11n1L·rn111cL' dwr­
;1py, ,md C1Hh1,kr.1111m 1il thL· pro, .md 
con, nf tlw 1)n1phyL1:-1, .111d 111.m.1.l!L' 
ml'nl pf m1n, ten11d.il ;1n11-infL11rn11.1-
t1)ry drng U·.J ..... \111) g,hlroL·n1c·11,11,11h\. 

To an,ll'cr t hi.' qnl',111111, · t, I hnt ;i 

nl'II' go ld ,1.mdmd lor the lll', lll11 L'lll Ill 
11ept1~ db11rdl'r,!' \\'L' l1r,1 llL'l'd 11> u>n 
,ilk'r the 'l°ll'l1LL' "I 111 .in,1c1ng p;ll lL'llt, 
with pL'ptk ukL·r d1,l',1,,·, .111d .1d<l1 L'" ;1 

11u111her 1>f Pthn JlllJl<lrt:1111 quc,111H),. 
Wh.11 i, h.ippL•nin.c t!l l'L'I'' il ukn , li ,­
l'a,e! Wh,11 L,111,e, JlL'J)tiL ukn d1,l.':i~l'! 
I Im,· much ,1C 1d ,upprl',,1< n1 I', lll'l'dnl 
r11 heal pL'ptiL ukn di,e.1,c! Whl'11 
shuuld aL id lw mh1h11ed ? A rl' 112 .1111 
agnn1~1' thl' hc,t IIT,lll11L'nt Im l'l'J'tll 
u kcr dbc,l\c? W h\ u,c 111.1111tc11.111Le 
thcrnp~ 1 b m.11ntL'll,111,L' tlwr.ip\ s.ifl'! 
l'L·rh.ips \l'l' 11,·nl 111 ;1dd ,111 .1ddi1 11111.il 
qllL",fl llll: '( ',111 J'l'J'l 1~ ulcer dhL',l'l' hi' 
llllT1l!' 

WHAT IS HAPPEN ING 
TO PEPTIC ULCER DISEASE? 

TliL· n11111h,·r lli J':1111·n1s .1,lm1lll'll 1,, 
l1t"l'ILll i,1r j'l'j'l lc nlcl'r , 11,L·.t,l' h,1, dl' 
d111l'd dr.1111 ,1111 .tlh . ,1, ha, th,· 1111111h,·r 
lli ll1Lll\·Jd11,d, IL'Ljllll'llll! ,ur.l!l'I \' ft>I t 111'11 



gast ri1.. m duudc11al ukn. l l()11e, e r, 1 he 
prc\'alcncc o( peptic ulc1..·r di,l'a,1..· in 
m,1lc, ha, rem,1111nl r....lati1·l' I) con,wn t 
111 the la,t gener,ll 11 >n, ,md l h,, f'lT\ ',l· 
lence 111 kmale, ha, incrl',1,ed remark­
ahl v. to the ro1nt nll11 that the nulllhcr, 
uf me n ,md ll'lllllen II iih J'L'ptic d,,m­
dcr, ,lrL' appn>x111w1cly " 111iL1r. The 
, hifr, thcrd,in.:, ha, hcl'n fr<lm 111-pa­
tienr l\l uut-pnllcnl pr.H..llCL', and ;1w;1y 
frulll rhe large numher uf ind1ndua l, 
who ll'Crc rdrnu,1ry t,> tiK· rel,ll I\ ely 
ineffcu11·c rh1..·rapv m·,1 d:1hk in the pre­
cimeudinc e r,1. l\1 t1 1..·n t, 111tl1 pq1t 11.. 
ulu:r d1sl',1,c dll not thually 11l'l'd h, 1,pi­
tali:,11 i,in 111 n, e:-.cept lur C()mpl1e;1 
""n,. Effec1 i\'l· tlwr.1py ,, 111 1 he h.111d, 
<lf f,11nily phy,iuan,, 11 h,i arc ahlc w 
tah · ,·erv g,1od e;ire u ( the,c p,1uc11t-­
wlh>, 111 t h1..· JW,l, necdcd hn,p11 .1 I 1:,1-
t ion ,111d , urgery. 

WHAT CAUSES PEPTIC ULCER 
DISEASE? 

W1..· arl' rl'all y not mud, clu,cr tu 
,llb11·eri11g the q11e,rion nl wh.11 c;n1,c, 
pept ic 11lcer di,e,hc nuw than we were 
l 5 ye,m ag1>. One 1111ght \\'a:-. clo­
q11cnrly ahour an ,mh,dancc: hcr,,·ccn 
the aggre,,1\-e ac id-pep1 1c ;1ui,·ity and 
the dcfcn, in: nH1c11sal pr<ltectinn fac­
tor, 1mporrnnr 111 t he p.ithugc11es1, of 
t ,FRI), dll(>den,d ulcer d"ca,e and ga,­
tric ulccr dbeaM.:. Clcmly, a1..id 1, ,i( 

, 0111<;• impurrnrn:e in thc p;ithugene, i, nf 
these d bordcr,. and ,Kid secn:u,111 c;m 

he mc,1sured ...lin1c lily ;1 n1..l c.m he dem-
1)11:>trateJ tn be ahnonn.d in Mime: pa­
l icnt, with duoden,il ulcer disease. For 
example, with increa,mg d,i,es ,if pen-
1.1.t.:a,t nn there b 1ncren,111g aud 1nn­

put; this linear rclatiomhip 1, , hil ted tn 
the kit in p,1t1cnt, with ,luoden,d 11\c.:r 
,lbe,1,e, ,uggc,ting increa~ed ,cn, it i\'ll ~ 
o( thL· parietal cell t,, thi, stimulation 
(I). Of course penragastrin is nm ,l 

natural stimulant , so we need lll addres, 
rhe consideration of the dfect of foud 
on ,1e1d ,ccreuon 111 nurmals and in 
pauents ll'ith duoJen,d ulcerdbcnse. In 
re,pnn,e to a ,randard meal , then.: b a 
mod1..•,t 111crc:.1,e in acid secretllm rate 
to ar11nixi111at ely 30 mEq/h in nu nnal 
volunt eers u 1111pared with ,·alm:s ,if 
over 60 mEq/h 111 p;111ents with duode­
n:11 ukcr disease (2). 

In these ~tudies, rhe ,K id umccntra-

11un \I .1, 111e:1,11red 111 l h,· !_!,bl n c 1111111..·n. 
l~a,t ric m11u1s.il cl'lb sl'1..rete h1c;1rhon 
,Ile, wh1...l1 g1n:s n,e t,> ,111 ,d kalinc 111 1-
crocl unate mljacc nr to il1L' gastrlL 
1m·mhr:111c. Whcre,1, thl' pl I 111 l he g,1,­
rrk lumen nt.t\ h.1,·c an ,1ud1l , ,due ol 
pl l 2, l he pl l of tlw ,t.:ast rlL lllemhr.tnc 
i, nmre alk.ilinc, ,1pprua1..hmg pl l 7. 
W hile th1, ,euL'tll>n uf hi1..arhun,11c is 
c.i11,1hk ol ne11trali:ing only ,1ppruxi­
ma1el\' 5°n of thL· sencred hydr,ichlum. 
aud, this 1, ,1 ,ulfiuent ,1m,1un t t,1 e,­
t,1hlbh ,md m;1111tam this a lk,il111L· mi­
cro1.. l1111a1c. In p.11ient, ll'llh du, idcnal 
uk1..·r di,e,1',e thl're 111.t) he imp.urn1en1 
llf the :1lka l111e llllUlll"i imate M, l hat l he 
pl I ,It thc g,Nric 11r dtllidcn.11 mem 
hrane nHt) he murc ,K 1cl 11.. ( 1). I ndL'L'cl, 
m norm,11 111di \'1duak 111 re,p,m,e r,1 
J'l'rlusi,in ul the duudenum \\' llh h y,lr1>­
lh l1 )rll aud, thcr1..• i, ,1 hri, k i11Lre:tse in 
the ,,uiput ,if h1 1..,1rbunate 111 rhe pn>x1-
1n.1l duodenum. hut l his h1cnrhrn1.11 e ,e­
cret i, in i, markedly im11,11red 111 
patient, 11·1rh duo,l,:n:d ulcer d1 se;1,1..· 
(I) . ThL·re 1, ,tlsc1 11np,11r111crn 111 the 
1,iod-,t imulmed secrell lln nf pro, ia­
glandin E2 lr,im thl' duod1..·nal muni,,.1 
in pat11..·1H, ll'ith duoden:11 ulcer d1 ,ea,l' 
(I) . \\'hich may he p,irtl y 1Ts11nn,ihle tnr 
tlw impaired Lllllpu1 ,ifh1carhnn,1te ,md 
thl' reduced alkaline m1cnicli111,lle. 
T h u,, 111 Mime ind1\'ldual, ll'ith pept11.. 
di,,ordcr,, therl' ml' ,1hn,mn,1 lit1 cs m 

,ic id secret inn, in rhe alkaline mkn>en­
,·i rnnmcnt, .md the ,cL rel i, m ul h1L,ir­
hunate and prosra,g land111s. 

Kurnta (4,5) h,1, formul.11 1..·d ;1, 1m11lc 
modcl of tlw 11athugenL·,1, nl p1..•11r1c ul ­
cer di,1..·,1sc 111 \\'hid1 l h1..· cnd-prndu1..' t llf 
exce,sl\·e ,tggressive (,lLt,ir, (,IL id ,md 
pep,111) and imp.med muet1'al dekn,c 
le.id lo the de\'l'l<lJ'lllent of :111 ulcer. 
R,11·L· ly, ,Ill ;11.. id h, pcr,L'C.:l"l't< >r\ s t.Ill' 

may nLcur, sud, ;1s 111 pat1 1..•n ts \\'1t h tlw 
?,1 ll111 !_!er-Ell1stll1 ,y ndrnme. The .1,g­
gre,,1,·c ,md delctbl\'e l;1cwrs m:1) :il,o 
he .1hnorm.tl in patient, 11 ith a fam il) 
h ist,1ry ul peptil ukc:r ,l hca,c ,,r "' a 
result nf smok111g. O rher em·1ron­
menta l cnntnhu rnrs tu rhe ,k\'l' lup­
menr of an ulcer mclude N'>Allls nnd 
11 pylon. 

Much has been ,1n11e11 .md sp,iken 
ahout the.: role of /-I f>ylori, ,md c learly 
this i, impnrwnr for the dewlupment 
of chrnnic 11nmpccific gast ritis. Most, ii 
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n,ll .il l, 11:111en ts \\llh du,i-k- 11 ,il uk cr 
d1,c.1,c and !11,lll) \\ II h g.1,t l'l l 11k .._., d ,,. 

e.t,L' l,,1 \'L' I/ />'llon. ;1nd thl' rel:tps...' r,l!L'' 
,if 1..luodcn,d ukcr ,b ea,l' me higher rn 

th11sc 111d1\'ldu:il, \\ 11 h J'L'r,i,ten l I I/>:'· 
lun th:111 111 t hu,1..· in ll'h11m // [>'11,m " 

er.1d ic 11l'd. lncke,I, the high,·r rel.111,e 
r.ltL'' ll1 d11ode 11:1l ukL'l , lt,1..\1,L' pallL'lll ' 
11·hu cunt mue lP ,1111,k,· ,11\' s11n1L11 I<> 

n11mmuker, when I I /i'llon "L leilr1..·d (6). 

HOW MUCH ACID 
SUPPRESSION IS NEEDED TO 

HEAL PEPTIC ULCER DISEASE? 
lt 11'L' accept rh,ll .1ud h.is ,rn1w n,k 

tu pl:t) 111 l he J1:tl hugene,IS u l pcpl i1.. 
ulcer 1..lisL·:t,L· ,111d it, l re,ll mL·n1, l hen ,1 e 
1..,111 turn our :lltc1tl1on to th, , 1111pur­
tant que,tiun: ' 11ml' mu1..h .1c1d , uppres­
,1,ll1 1s needed lu lwal J1l'J'l IL ul ll'r d,,­
L'ase!' Wl' r1..·1..ngn 1:e th L· 111111,,n ,tnt 
, tud11..·, nl I lurn \ group, in ll'h11..h 1t wa, 
dc:m,H1,t rarc1..l I h;it th1..·re is ;i I i11c.1r rel.1 -
11un,h ip hetll'ee11 tl1L· ,uppre"1un uf 
2-+ h ,1C id1t y ,111d 1h1..' healmg r,lle uf 
du,1dcnal ul ,er, ,ll f,,ur ll'l'eb. W 11li 
grea ter ,,u d mhihu 1,111, there are higher 
r;i te, ol ulccr hc.tl 111g. B, L'Xtrnpulaung 
1h i,. lmi:ar rcl,1t1umh1 p 1,1 : eru ;1ud sup­
pression, , 1111..' ll'oll ld prediu ;in ulccr 
hc.1ling ratL' uf apprl>:>.imatcly 30''\,, a 
he,d1ng rnte which may he ad11evl'd hy 
u,in.l! pl:1<..cho nnher than hy , up1,n·,~­
ing :1ud outJ'Ul. Thi'suggt'st, the pu~,,­
hi Ii ry rh,ll hctors other t h:111 ;1c id-pep­
,111 arc 1111pun.1nt i11 iill' p:uhogenesi;.. 
,ind healing ,ii duodenal ulcer d1,1..·:1se 
T lw re lat11111, h1p hct,1'eL'll ,1q, prL·,,HH1 
1if ,1C1dity and ulcer heal111g ,11,o pre­
di1..t, t h,H wuh 100'\, Sl lJ'JlrL'"ll >ll of 
acid, ,·,rt u,til\ .1 11 p,tt 1cnh \I' ll h duode­
nul u kcr ,I 1,e,1,e 11 ii I he,d. 

T hi , .<,;11111..· .l!rnup , if re,e.irch1..·r, h.t, 
1de111 dinl ;1 pl l ul 1.0 .1, tlw 1hre,hold 
,·;due ahtl\T ll'h1ch the 1111r:1g;1,1 ri t" pl I 
must h1..· rcduc.:ed 1;1r ukcr, ru h1..·,il ( 7). 
F,ir ex,11nple, ii ,m1..· Wbhed I<> ,1 cl11cve 
90''., ulccr hl'aling m f()ur weeb, th<:n 
the 1ntr,1g,1,t nc fluid would need to hl' 
ma1nr;1111ed ahove pl [ to fnr ;lpproxi-
111:l tcly 18 h per day. /\ lure modest ac id 
inhih1t1on would hl' asstlClrnL·d with 
lower rnll'' of ulcer h1..·,d111g, hut higher 
rn te, p( uker hcalmg C()ll ld hL· mam­
rn med not nece,,aril\ h1 mueasing 
,icid ,1q,pre,,iu11 , hut hy , 1111ply 1ri:;iting 
the p,H il·m j~1r 11 H\l!er. The co11cep1 , 
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th:n ulcer he.dint.: fl'llllll'L'' the pl l 1,1 hL' 
lllcrl·a,L·d ah, l\'l' ), and I h,11 It i, not 
nece,,;iry Lll .tLh1e, L' pl I ,· .tlue, of 4, 'i 
ur 6, ;irL· 1111por1,m1. h1rthermore, i1 i, 
11PI ju, t t he degree ut ,Kid inhih111on 
t l1'1t i, 1mp11rt;111t, hut ,d,11 the dur.11 i, 111 
,,t m,1inu1ining the ;1ud .ihll\'e ;1 cmic tl 
be! nt pl I l. 

Thl're tN'll 1,1 h : much c,1ncl'rn 
,thout tlw 1,k-ntli1ctnun ol thl' llptim,d 
l1111l' 111 .1dm1nhtcring ac 1cl 1nhihitic1n 
lor the heal 111g ul pcpt iL u lcL'r di.,c.t,l'. 
W hilc· 1akint.: , in 112 reLL'ptPI ant;t_t.:lln 
b t lll.t \' mode,tl l' reducl' 11, ,Kid mhih­
i1111g l'lkll 1( It i, con,unwd \\'1th ,t 
111c,d, It i, n,1 longl't'dee11wd 111 hl· crit1-
L·,d ll'hether an L'\'ening dme ol an 112 
,llltagoni,t i, 1;1ll'11 a fter , uppl·r ,>r a l 
h,•dt11llL'. Indeed, ll'i t h the J' •ll cnt pn,-
111n ,,ump inh1h1tor,, it hl'Clllnl', le" 
cri11ctl tu 1de111 ily ,Ill exact time uf 1.l.1y 
fi,r nwdic:1111111 Lo he t:1lL't1. 

ARE Hz ANTAGONISTS 
THE BEST TREATMENT FOR 

PEPTIC ULCER DISEASE? 
The an,ll'er Lu the que,t ion of 

whether 112 ant:1,1.:,mi,t., arl' rhc he,t 
treat ment for pcpriL ulcer d bca,L' ll'til 
depend on each ph y, i1. ia11\ experience 
and read111.l! nf the l11 crm urc. I ll'ould 
like to provide a pcr~pcct i\'L' of the in­
rcrprl'tat1on of the l1tcn1111rl' and a , har­
ing ul the o.pcril'nCL' uf uthcr itwc~ti• 
gat,1r, ll'ho have ,lltl'tnpred to amwer 
th i, que,t ion. 

Peptic uker di,ca,e is a chronic ill­
m·,, for ll'hich a gfren medicaunn i, a 
treatment , not a CLll'L', The patient '~ 
,ymptnm, u m be allc\'i,ncd ,ucce,,full y 
by a \'ariety uf mcdic tLion, and the ul ­
cer \\'ill hc,1 1 in a high pruportinn uf 
p.it ienb, hu t Pncc therapy is stopped 
ulccrnt illn will usually recur. From n 

pat icnr's pcrspecuvc, hc/.,hc w"hc, to 
h.i,·c impni\'cment nf their symptum, 
,md ulcer hc.iling so that there will he 
prevent ion ,>f rhc de, el,1pmcn1 ,if ,cri ­
uus cnmplica ti lll1'. Pcrhap, an mldi ­
riuna l d,crapcutic ,t.:1ia l will suon he 
,l\'a ilahlc - the pnssihi li ty nf a cure fm 
dundennl ulcer disca~c hy erndicat ion of 
11 /Jy/on. 

A group ,if distingui,hccl C,m:tdian 
gastruente1\ilng1sb, surgl.'<1ns and gcn­
cr,il practitioners met in Ot1a1,·,1 in 
Janu ;1 ry 1992 Ill devclllp ,1 C an;1d1an 
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con,cn, u, t. 1r thl' m,tn;t!.!l.' lllL'lll <>f pa-
111.·nts 111th l ;1· RI 1 (H). Th" ducumcnt 
rt:qllil'L'' C:lrcfu l st trd) ,tnd UlnSidcr:i­
tll lll, and will hL' the h,1s1s ford1,cuss1,m 
111 thL' fu 111rc .md, llf cuur,c, fur futu re 
, 1 ud1c,. In L's,cncc, llw recnnnncnd.1-
t 1<>n, ,u.l!.!.!L'stcd th ,ll I~ 1r J'.llil'nb II h<> cl, 1 

111 !1 h,ll'L' d,mger sympt om,, hut , impl) 
han: rvp1 c:1 I ,, mptum, of l ;1, JI. I), 111iua l 
t rt':llll1L'l1l ,huuld he l1 tc,1 vie 111udifica­
t iun and 1>\'l' r-th1.:-cnun1cr 1hcr.ipy. Pa­
t iL· nts will nften do this <>11 their uwn 
;1cc1 >rd ,md Ii t hc.·y h.t,·e nut, then the 
ph1s11. i,111 111.11 111st1tutc rhis thcrnpy. II 
there 1, nil respun,c r,1 lifl-,11k- mudi li ­
Lar1 Pn .111d m ·cr-rhe-un1nt<.:r rhnapy, 
then :1 11 112 anr:igon1,r or po,,ihh ;i 

11rul11wtic ;igent "aLklcd. It is im,,1,r-
1.uir tnr the patiL·nr tn he l,1llu11ed-u1' in 
l~iur ru L'1gh1 11eeb, ,tnd 1( thcrL' 1s n,1 
rcsp,msL' ,ll th,1t puint r11 ,t andard dose, 
1it' 112 anrag11111st , then ,m end,1sc,1p) 
,hou lcl he pcrf,mned. 

The purpo,c.· of the cndrn,copy is t,1 
dL0 tcrm111e \\'hcrhcr rhe parient \ symp­
tom, are on the has1s uf l'r<lSl\'l' e,u­
phagit 1,. II the end11,copy b c,senual i\ 
nnrma l, th<.: 11,\l1cnr c.:..1n conti nu e 
llll li fc,t ) le mudilicarinn, o \'cr-the­
uiunter rherapic, :md ,tandard d,,.,e, 1if 
112 antagonbt used fur a l1ll1ger inter­
va l, or the use 11{ higher duses d 112 
antagonist,. If there i, l'nhl\'L' eM1ph.igi­

t1s, the n thl' patient sh,1u ld he pl.ic1.:d 
un a pr,1t11n J'llll1J' inhihnor for tW<> l\l 
thrL'l' m1mths, and m,1 intaincd on ,1 

pro!lm pump inhibitor 1f rhere i, con ­
cern ah, >lit ti,<.: recurrence of peptic e,, 1-
phag1 tis. 

It needs to he st rc,,ed that thi, 
\\'as ,Ill imporrnnt consensus hecau~e it 
f:11.1 Ii rated the dc\'clnpmcnt of ,111 a lgo­
mhm 1h:1t is usefu l hir a ,1mplifi ed ap­
pr1>ad1 Lil pancnts wi rh l,FRI\ :ind may 

provide cnst -sa\' ing lor the health care 
sy,tcm Ill Canada. I wish to p11int nut n 
numhcr of add iuonnl comiderations. 
Cb1rm and culleagues (unpublished 
data) undenn,ik a ,ingle-hlind, nm­
dumi :cd, p,1rallcl grnup ,tudy nf I 015 
pat il'nt, rr<.:ated with omeprn:ule 20 mg 
daily, and 495 patients rrcnted wi th ra­
niudinc 300 mg dai ly I'm dundcnal ul­
cer disease (577 patient,} or for <,l:RI) 

(904 p,Hienh). SymprrnnatiL 1mpr,1\'l'­
ment \\'a, supennr with omcpra:,1k 
cnmpared with ran it idine, partiutlarly 

Im the ,y,111110111 , ,it\ ,l·l{ll, h" th dunng 
the d,l)'tlllll' ,tnd ill 111ght, ,llld at IWO 

and fou r wecb. T his conf irm ed 1h L' 
rl·,ult, of , upL· rior ,y111 1, 10111 .111c im­
pn" emcnl with , 11ncpra:11IL' compan:d 
ll' i1 h r.mitidinc, a, dc,cnhcd 111 ;1 1111111-
her ,11 111her compm;111ve ,tudil.',. 

\Xh need l\l cird'11ll y c<>m1dl'!, 
t hcrdorc, ll'll\' ;111 L'qtml ly ,ak ;111d po,­
,i hly equally cxp1.:11,1,'l' trc:ttlllL'nt (pm­
tun pu mp 111h1hitur ,er"" 11 ! .1111ag, 1-
ni,1) shn1tld he \\ i1 hhdd as 111111:11 
1 her;tp\ when t hL· ') mpt Pm Llllll nil b 

,o cffl'll i\'I.·. Also, we llL'L'cl to remind 
lllll',L'h'l'S th:11 when pat IL'nt, \\'1th r1.· ­
llu, l'st1ph:1g1t h .t rl' I rL':ttcd 11'1 1 h pia­
cchn, there ",Ill L'Xt remL·ly 1011 11aturnl 
rate' ,>I' heal ing ul tlw L'M>phagi1is. E,o­
phagius heal1n.t.: r,IIL'' <11 70''., 1<1 94'\1 
occur ll'i th um~·prn:uk· 20 to 40 mg 
dai lv ,gn·en for fom to e ight 11·ceb (9) . 
T hc,c healing rate, arc ,II le.ht r11•1rl' as 
high as those ach1e,·l'd w11h 11 2 ant:1go­
nbt s. So ;ig,1i11 it ha, to hl' L.trd ull y 
con,idcrcd what "the ra1 ion,tlc Im n, ll 
using a ,,nH,111 pu mp inhihi tor m ;1 pa­
t knt with ,vmpr,ims of ( ii KP whl·11 
symptnm relief .111d esnphagi th healing 
ilrl' supcn or \\' Ith ,uch an ,tgent. T hc,l' 
puin ts need w he c 1refu lly c,J11,idcred. 
deh:llL'd, studied and applied 111 <>ur 111 -

dl\·idual prac1 iCL's. 
There are '>l'Vl.'r,11 , tudie, which 

,ho wed a , I ightl y h 1gher fl ,ur-wcck 
lwa l111g l'iltl' l1( gast ric ulce r d1sc;1se Ill 

p,11 icnt , treat ed \\ ' II h C1111L'pra:nlc 20 mg 
daily c,>rnpnrL'd w11 h r.111111d111c 150 1111! 

h id, c1mctidinc 400 mg hid or lam111 icl-
1nc 20 mg hid. The rlwrapcu1 ic g;1 i11 is 
, 111.111 , ,thou t 10% in t,11 ·rnir ,11 pr11tu11 
pump inhihit,ir c11mpa rcd with 112 ;111 -
tagllnists. lntcrc,tingly, 111 pat1e111, 
with gastnc ulcer, whu c1mt1nuc nn 
N'-oA l[)s, t he uk er heal m l! r,1 IL' "h1!,!her 
in pat1c1H, 1,1k111g nmcprn:1ilc than m 
those rnking rnn11idi11L'. 

Pnynard .tn,I Pign,111 ( I 0) a"c"ed 
the lnur-week hL':dmg r,llL'S ut JI drug, 
,111d pl,1c1.:hu in the aculc I re.nmcm nf 
duudcnal ulcer d1scasl'. Whether u,mg 
an 112 antago111sl , , uhc11 r,11e lw,mut h. 
,ulcratc, high d( i,L' .111tacid,, enpro,til 
(Syntcx. C alif~>rnia), pirenzcpmc or mi­
M>J'l'l >st11l, k>ur-Wl'l'k he,1 l1ng rates 11f ap­

pnixi1rnndy 6'i% 1, 1 HO'\, arc achie\'cd, in 
contrast tu hc:1ling rate., 1n cxres, of 
90'11, :1ch1eved w1d1 nme11r,l:Ple. T hu,, 
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,,hy,1l ians ,ind p,ll 11.:rn, fprt unatd\ 
h,1ve many chnices for l rl',ll ing au1te 
duodl'n.11 ulcL·r d1sl'a,e. 

Rut what h,tppen, rn t hl' pn 1pPniPn 
11f patien t, wh11 do 11llt lw.il 111 f,1ur 
weeks? M,my p:1nent, will he t rL',Hl'd 
for lnngL'r am! Sl 1me ll'il I heal. 111 ml'\ er, 
there is the ullKL'Pl llf 'rl'w,t,mt' or 
'rdrncll1ry' du11dL'n,tl uln•r d,sL'.ISL' 111 
which the ukL'r has 11<H hc:1lcd dftcr 
eight ll'l'L'Ks ,1f ,tandard dll,L'' pf I l~ 
.111r;1g1,ni,t. Ai'l'll 1x1matL·!\· I O"o to 

15'\, 11fdullden:il ukL'r d1,L·a,c p,1l IL'lll, 
wil l he resisrnnt tll heal,n,g 111th :111 I I~ 
,in t.1go1w,1. Th 1s u mL l'j)t 11L'L'Lb to he 
reu111,idered hecause with adequate 
doses of ,mwpra:ole gi,·en f,1r ,uffi­
eiently lung, 1 irtually all p,ll ient, will 
heal their dl1l,den,1 l ulcer d1sl·,1,e 
( 11 ). 

L:writsen and c11lleague, ( 11) un­
dern ll >k ,1 Cl 1mpm;111 ,·est udv l l( l lmqwa­
:ole 20 mg Llaily \'Crsus 40 mg d.nly in 
I 004 duodenal ulcer dise,hL' ,,at icnts. 
Wirh 1J1ne1,ra:ole 20 mg dai ly. t hL' f~,ur­
Wl'ek heal mg rnte wa., 9). >"h ( 429 of 
460 panents) c11mpared \\'ith 97.1 "o 
(4(l5 d 479 pm1L·nt,) 111 p,llIL'nh 
treited with omepra:ule 40 mg dai ly. 
ThL· eight-week healing rail's 11L·re 
96.7''1.., .ind 99.8l\1, rL•spl'ct i,dy. Wh,ll 
happened tn thL' 16 p,uients treated 
with oml'pra:olc fnr e ight weeks 1dw 
had n11t healed ? When d1L')' were cnn­
t 111ucd on umepra:ole 40 mg 1.l.1il1 !or 
nn additional four 1>r eight 11'eL·b they 
all healed. Thus, It 1s possible t,, 
nch ievl' 100'}11 hL·aling nf dul1Jenal ul­
eer di,e,be if llllll'l'ra:nle ,., cont mued 
:,ufficiently long. The nnly factor prL·­
d icting duodenal ulcer di,ease hcalinl! 
rates at two weeks was thl' ulcer si:e; 
lar,gcr ulcers took lunger to heal than 
~mailer ulcer,, and ulcers healed wdl 
l'vcn in pat ienrs cnntinuing tu take 
NSAII):, Ill' smoke, Ill' who had a long 
h istllry l>f ,JuoJenal ulcer d isease nr 
were okkr. 

WHY USE MAINT ENANCE 
THERAPY? 

1\·pt il ulcer disease is a recurrent 
Ji,ordcr; p,11 iL·nts with reflux cs11phagi­
tb quiL kly recur aftl'r the l'suph,1g1tis 
ha, healed ( 12), ,1, that 1Yirh in ,ix 
months of hem,g off thern1'), ;1pprox1-
m,11e l1 ~O"n of ,,atients m1ti.dl\ lwail'd 

un l iml'pra:l >k or r,m I tidinl' \\'ii I h,l\'e 
recurrent esophagitb. If tlw,e patil'llh 
are maintained ()ll raniridme 150 mg 
hid, m,my will st ii I recur ll\'l'r rhe next 
vear, and the r1.·c111-rence rnrL·s ,ll'L' much 
lrnl'L'r in p;1t1cn1, mamt,1111L·,I lln ,1me­
pr;1:11k 20 ll1l! d;i ily ( I 3.14 ). It i, for rim 
re,1.-,nn that the Can.1cl1,111 cnnsern,us 
,group rL·co111mendL·d that p.uienh 11•11 h 
l'n1,11L' L''<1phagi t i, he plaLl'd l'll main­
ti.:n,11ll'L' tlwr,11'\ with ,,r,1tl>n pu1111' 111 
hihitllr,. F.,r I hnse 11hysiu,l11, 11 hll 
rL'll1,lll1 hL'.'>l(,li\l l\l pJ:iL,' J':lll<.'11ls Jllll,I! 
term lll1 a pr,,tnn pump mh1h1t11r, 1t ,, 
re,1ssunng to nL1rl· rhat higlwr ,lose, ,,t 
rnnit idim• ( 100 mg hid) ma1 hL· u,eful 
mamten,mLe ther.1py. 111 t .i:Rt l ( 15). 

Both gast nc ulcer and dunLknal ul ­
cer disca,e recur quiekly l>nLe rhe p;i­
t 1ent 1s taken off l herapv. rm exam,,k. 
,1ppnix1m,1rcly 80'\, (1f pauents II ill 
h,we ,l reull"rencL' ll'hcn nff t hl'ir ilwr­
apy ,,,er the ve;tr ,tftL'I' 111it1,d ukcr 
lKaling. It pnt ients me m.11111amL·d un 
c1merid1m· nr rnn1t1dinl', the reeur­
rcIKl' rare, me lowL'r. W L' dn Ill >t yet 
h,11·c the re,ulrs llf ,1 mamtenance tn:11 
l>f 1wer 900 pallL'llh piaCL'd ,in ()l11l'j'ra­
:ult.: 10 mg da ily, 20 mg d.iily or rn n itid ­
inc 150 mg dail). Th1s i, an 11np()rl,tnt 
ilnd pPrential l\' cl.Nie study si11ce 11 
will dem11n,rrnte, in :1 large numhL·r ll 
p,niern,, ll'hether ulcer l'L'l'urrcnce L.tn 
hl' maintai,wd with higher le,·eb ,1f 

acid inh1hition. ThcsL' studie, \\'ill .1bu 
alluw us tu cleterminL' thl' long IL'rm 
safet) of maintL'l1atKe thnapy with a 
pn1tnn pump inhihitor. 

Why 1s there all this interest m the 
p1T1-enri,111 nf ulcL'r recutTL'llCl'! Cer­
ta111ly fllr thl' quillit\ of l1fl' llf the l'il­
tient with peptiL ulcL'r disease, prL'\'L'n­
t1lll1 "f reLt llTL'IKL' i, im,,,,n,1111. AhiH1l 
1 lllL'•third ,1f pat ienr, 1,·nh :1 pept k ukn 
ha,·e i l li fennw ri,k ,,r hlceding, .ind 
appr,)Xlm,Hcly 51'., h,l\ 'L' ;1 lik11mc n,k 
nf a perfurat11>n. OnCL· ,m uker, ,dw.1y, 
an ulcer, .1nd onLL' a hlcedtn.!; ulcer, 
uhrnys a hlcedmg ulcer rebleedmg 
occurs nr a rate nf apprnxim.udy B'\, 
at five year, and 4811

11 ,ll IO years, ,lllLI 
th e I ifcrimc risk of reperforation ,., 
apprnximatcly 9°,1. Pen,tnn ,md 
Wnrmslcy ( 16) hal'e demnnst rated l hat 
the high cumulmh-e rate of hemor­
rhage from recurrcnr dw1denal ulcer 
dhL',bL' ll'hen a patient is lll1 nn mainte-
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n,,nl'L' l hnapy i., dram,1l ic.dh rL·,lucl'd 
I\ 1th lllilllltl'll:llKL' t rL'iil111l'11l. 

IS MAINTENANCE THERAPY 
AFE? 

It "11l•ll npprl'L'l.ltL·d .ind t'L'Cl>gnI:L'l.l 
that llmqint:llk ,md tl1L· I l2 ;1111.tglllll.'>t, 
,11.L' ''L'I"\ ,,1k ll1r ,h,,n term u,L'. In , tud­
il', mvoh 111g t hPus:111d, , it p:ll lL'llt .-,, sl'­
ril 1u, ad"L'r,L' l'ffL'ct, l'L'J'<lrl l'd 111 <. lllll 
p:tr;il i\'l.' ,1 ud11.·s ,hill\' .111 lllL'ILkllLl' ,,f 
LI. 7 I() I '\, fl ir p,111 L'll ( <, l rL', ll L'I J II II h r.tn 1-
t td 111e, LlmL·t 1dinL· ,1r llllll'J'r.t:l>k, .111d 
llf .f.7°o ill (1.ltll'lllS I re:Hcd II Ith ,,J;i. 
LL'hl) ( 17). But till' re.ii quest11>t1 um­
LL'rtls thl' pol1.'nti.1l L01llpliL,ll lt )l1S .,f 
l,lng tL·rm med1L ,il rhernpy. An 1ncr1.·a,e 
in 'L'ill111 .l!.ISll'll1 l(llll'l'll(l';llllln \\LL'llrs 
ll'ith 11 1 antagPntsts and pn>tlln pump 
111h1h1rnrs. hut thl' h\'pL·rgastnllL'll11,l ,lf ­
tcr prux1111al gilstnc ,·aglltPlll\ h <.'l'L'l1 
gri.:ater than wnh m,11nten,tnLC thL-rap\ 
1, 1th l>lllL'l'r,i:llle. Regular ,ul'\'l' il l:111LL' 
,1( 'lTUm ga,tnn Ull1CL'l1tr.ltl(1n, \\'L'l'l' 
undenah·n 111 the maintL'nancl' study 
()f ( ,mepra:oll· ,·L·r,u, rnn1 t id111L' m du()­
Lien,d uker disL'.l,l', ;ind it ll' il l hl' of 
grL',1l lll l l'l'l'St 1,1 dl'tL·rminL' II lwthL·r 
tl1L· 111L·dian c.:1mLcnt rn1 i,in, of serum 
ga,trin incre;l',L' ,md, mllre imp11rtantl y. 
whether 11\illl)' nf thL',l' \,due, mcrL'il,L' 
inw thL' :1h1wnmd nm,ge. There ,, nl1 
L'\' idenCL' of an illll'l'ilsed ri,k of _g,ht nc 
eancer 111 patiL·nts ma111t,11ncd ,m 11 2 
antagl1n1,h llr proton pump inhihiror,, 
()r 111 i'•lllL'llt, undcrgning prn:,.imal j.!a,-
1ric \'ago1omy. Whik· siit11L' 112 ,llltilgl1-
ni,1, .md umepra:()k tnfl11l'nLl' d rug 
metahlll 1sm, the d fL'Ll " small .md 1, 
thual ly lllll of lll,l)llr 1. l1nicil ,1_g111fi­
c;mcc. In the (1mq1r;J:(1k du,,dcn,d ul ­
Ler d1,ea,e m:ii 11 ten,111cL' study. j.!,1'1 riL 
hiPl'' ie, were t,1kc11 at re_guliir 1ntl'1'\':1l, 
,Ju rll1l! ilw one-\L',l r fol I, iw-1 q,. It wi 11 hL' 
, ,{ .t.:rL'ill mt,•r,·,t tu lc.1rn II het her t lwrl' 
WL'rL· ,m) ml ,rphl 1ll >g11. ,d change, l icuir­
nng ll'Hh r,11111 id11w Pr l >mepra:nk. 

CAN PEPT IC ULCER DISEASE 
BE CURED? 

This i, ,1 pn>voLntive and Lh.illcng­
rng qucsllon. At I he pre.,ent time I he 
an,ll'er i, 'a definite mayhe'. There 
clearly 1s nn assllL1nti1111 between / / /)v­

lori and dulldenal ulcer disc,tse, hut it is 
not yet LI car ll'hilt ,, the nat urc oft he 
tntL'n1CtlOl1 hetll'el'll / / fry/on ,\nd pl I. 
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T111 l~N 1:-.. 

ln .111 llllJ'llrt,11H ,u1,h h, <. ,rah,11u ,tnd 

n,lk.ig11L'' ( I/-.). J'.1 l 1L·n1, 1n:rL· trL·.ttL·,1 

1111h l'llhL'r 1,111111dinl' .d,11w ,,r r;1n1 11d -

11w ( i 5L' mg hid) ,,Ju, 1r11,k tlwnip, 

11·11 h h1,111u1h ,uh,.d 1c1 I.Ill' (l'L'J'f\l B1, 

111,,J: l'n1ui:1 & (.,,1111hk) l11l..' t() ...:1gh1 

1;1hk1',l.1ih l,ir tll ,l \\L'c·b, ll'll';ll ,,li1w 

2 g d.11h, pl11, llll'll'<lilld.t~(lk 750 lllg 

,I.iii\. ·1 rL·allllL'lll 11·.1, u>ntinul'-i u rnil 

thl' uln·r had hl',1kd ,\I· f() r 16 11l'd.,. 

f::11,l(),u1p1,·, 11 ,·rL' l'L'rl, 1rnwd at r,•gular 

111 ll'l"\,IJ, fill' lhL' 11l'Xl \l';tl , \\'h1k il1l' 

p.1t1L'11t, \\'L'l"L' ,111 tlwrnJ'\. hir patl L'llls 

11 i1 h dundcn.il u kL'r , ir g:1,1 ri, uki:r di, 

L·:tsc I r,·,tll'li 1111 h ran11 id111L· :dlltW, 

I hnL' 11-.i,, ;1 high !'.Ill' Ill l'l'llllTL'lll ul 

LL'Lll l<lll. In C()l){J'.hl , 1;,r th,b,' J'.111~·111, 

I l"l'.llL'd II II h r;111111,l111l' plu, I r11,k I lwr­

.ipy 1h,·r,· w;i, .i 1,·1) l,n, r,11c· 111 ukn 

rt:cll lTL' llL L'. fhL' I I /1,•/on , t,ttu, 11·;1, ;1,­

'l',,l'll h1 Lultur,·. hi, 1p,1 , ,r ur,·.i hrL',tth 

IL·,1, ,ind nu / / /iy/on- nc_g;ll h L' p,11 ic111 

h,1d ;111 ukn l'l'UIITL'IKl', 

Th1s r;11,,·, thl· 1·t: r\ 1mpllrt ,1111 u111 -

c·cp1 111,1 1 ii it i, p(),,1hlt: lll ,·rn,l 1c.11,· 

l l p,·lun, tlwn II 111.11 he· p(),,ihk 1,1 

':tl111.,,1 cur,.' u 11TL'll l -iulldc•n;d t1kL'r 
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num r,1 t hl'r 1h.1n .i g,,Jd , 1.m,hll\l in tl1l' 
fu t lll'L' II h1d1 II L.' lll't:d 111 U ,11,1,kr l'l' 

g;mlin.!.! n.1d1,,1ri,1t111t / / /rv/11n. 

GOING fOR GOLD 
I 11 I SWi h 11 hl'I l )1d, 111 c 111 11L·,J the· 

lJl\ m1,1c 1111,u,, '\.. ' it1l1s-!-\ lt1ti- h,n1 u,·, 

h1,IL'i - l li.t:hl'r- F\r:11·c1, 11r ::-;ll'illL'I 

J lighl'r-S1111ngl'r ( \·rt,11111 \ 11 1, 1'<>"1 

hk l ll .1d 1 IL'l'c' l.1,t l'r h l':il I n_g 11( duudcn 

.d 11k,·1 ,l1sc".hl'. .!..!,hll'IL llkl'l'lli,1::1w ;111,l 

tdRl 1 ll'll h ;1 l'l'()lll11 p11m1' 111h1h1tur 

u1mp.1rc,I 111th ,ll1 112 ,1111,1g,1111,t. 

I l1ghL'I' r,ttl', 111 h,·al1ng <ll ,lu11,kn .1l ul­

,,·r ,l i,,-.1."· 111,1) hL· ,1chi,·VL'd 11 i1h ;1 prn­

tu n p11m1, 111h1hitllr r:llhl'r tl 1:111 an 112 

, 111t,1,g, 1111,t , L''J'L'll,1' I\' ll'h,·n (()J1s1,k r-

111g tl11 1sc' 111d111du.d, ll'h11 h,11·1: L11l...:d tu 

h,,,d alter l' l,!.!hl 11 n :b 11! , 1.111,hml d, "L'' 

1 ,t I I~ ,1111 ,1,!..!I 11\ht. Jt ll'l1l.111b 111 hL' ,·,1.1h-

7. l'\urgl'l I l\X'. l 'h11,·11,,11 ',(; ,I lu11t IZI I 
b I hn,· .111 1 '1'1111),d ,kgrl'c' .. r ,IL ILi 
,11ppr,·"1,111 l,11 h,·al111~ ,1l ,lu,,,k11,,I 
ukcr,! ( ~;t:--l n H .. '11l L'n dllg\ 
I L)L/,\99 HS. S I 

h HL·Lk IT. l \11111,,11 J, I c11111,· ~. cl al. 
l ' .111,1d1,111 Ull\'l'l1'li ' u 111kr,·11cL' ,111 1h,· 
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Lii,,•:hl. l :.111 I l 1,hlllll'l1iL'fl\l 
I 'N 2 ;(1: 2 77 'N 

1> Th .. 111,1111 A. Hit 1'1l'd1,.1l 1r,·,11111,·111 111 
IL'illl\ ,!i,,..,h," t )p1 i11m ;111,l pri, 1111 1,·, 
I ll'J"\lll ,~a-,1 n ll'lll1..'n ,ll ll!\ 

1992; lLJ(:--uppl I l. 14-2 1. 
IL~. l',1111.1 rLI T. l11gn,111 JI' ·\u1IL' 

1r,·.11111c·n1 , >f ,lt111,k11.d ulu·r ,'\11,11\,1, 
111 29 l 1.111,111111 c 11111c d 111.1k Nc11 
) 111 k · l11h11 I 1hhq ,111,l ~nn,, I 9/N 

I I. I .111111"·11 f.-, l,111~,·r""11 f.-, ll11llml! f:, 
l'I ,11. 1111 hd1.dl 111 :in !111,•rn:1 ! 
1'1uli1c,·111rc :--111Lh (;1<1111'· ()111,'J'l.l.llk 
2l) 1\1 -Jl~ 111!..! ,l:11h 1111 fic·,,lmg 11! 
,lu11dl'11,1! u k..:r' ( i;hlll ll'llll'l'l >Ill~\ 
I ')l) 2, I l~2:.A I l1ll. 

12. :--,111d111.11 k ', l :.11 l", >II IZ, hllhil \), 
I undcll L. l. )111q,r;1:n lc ,,r 1. 111111d111L· 111 
1 lw I r,·,11111,·m , ,I r,·!111\ L'" ,,,h.1g111,. 
:--.. .ind I ll,1,1111,·111,·111! ILJKS,2 l:62'i \2 

1 l l.1111,kll l ,i-:, W,·,1111 11 1. ".111<!111.11 k "· 
,·1 .d. l )m,·pr,n,k· 11r h1~h , 111"' 
r;111111d111,· 1111h,· 11,·,11111,•111 ,, I p.111,·1)1, 

I 1sllL'd 11 hl'I h,·r ilw ,,1, 11,111 p111111' 111 -

h 1h1 tllr, ,11e \1n,11gL·r' th,111 I 12 ,1111:1g,1 

111,t, fllr iJ1 L' lll ,ll l:1gc'llll' l1l 11f p:i11L'l11, 

ll'llh <.,I ""'L·d111g, N',,\lll d .11l1,l/.!l' ()1 11 
/>\'Ion, hut 11 1' l1k L· l1 1h.11 "'i11L' u1 111 h1 
11:111"11 ,,t .iud rL·duu1,111 111 ,1,,11,1.1111111 

111 t h hismuth an,l 1111c ,,1 murL' .11111h1,>1 -

1" 111,1\ hl' 11l'(l'',',;ll) 111 :1chll'\L' 1h1, IL'• 

,uli. The11, 1 he d1,u1,,i()11 11 di hL· k·", 111 

ll'hat rq,rL',l'lll~ l 11111111.il 111.iilll l'll,IIKL' 

rhl'r.1!'\, ,111d 1111 ll'l' I 111 ll'h,11 l'l'l)l'l'Sl'l11, 

t hL' h ,·,1 111r111, 11 t h L·r;q,1 fur h,·.il 111g I h L' 

,lLll l L' k,1u11, L"r.1d1L,ll 111g I I Jrvlcm .md 
J'l l'\ L'l11111_!.! l'l'llll l'L'11ll' Ill d l,l'.l',L'. 

SUMMARY 
I , ugg,·,1 11, y1111 1h.11 rh,· 1 ,·1) L<>n 

Ll'l'l ut ,1 'g11ld ,1.111d.1rd' IH'L'd, 11, hL· 

l'l' •L':l.i1!11ll)l'lJ. l'.11,q,J 1r.1 , 11lg;) ll'Ll'l1l ,Id• 

, L'l l 1s1ng , I, )_g,111 , I , 11f.!gL·,1 1 h .11 11 lw11 11'L' 

L()lhlcici :I g, 1ld ,1,111d.1rd, '111111 ns:d ,IL 

l.L'J'l ,111LL' I'< lhl' !nil' \,il lll' 111 g()kl!' 

Thu,, th,· g, 1ld ,t,111d.i rd II i II h,· "'I h1 

\'lllll''<l'l\'e,, h) yrn11 ,lllL'J'l:111n· uf \\ h ,11 

11'1 lrk, he,1 f, 1r \ c >LI ,111d I, lr y111 ir J',111 L' l l I,. 

.111d 1111ha1 11•, 1y y11u \'llllr,elf II di ,k·fi11L· 
,·1111r "'' 11 .f.!\lkl ,1;111,l.1rll. 
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