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ABR THOMSON. Therapeutic options for patients bleeding with peptic ulcers. 
Can J Gastroenterol 1994;8(4):269-274. lt is likely that the besc outcome for 
the patient with an acute upper gastrointestinal bleed (GIB) includes early 
d iagnosis: for a bleeding lesion with a high risk of rebleeding, in an older patient 
with systo lic h.ypotension or in a person with multiple medical problems. Early 
therapeutic endoscopy with meticulous control of inrragastric pH will Likely 
achieve the best outcome. The ideal pH criterion to stop bleedmg or to prevent 
recurrence is unknown. A n algorithm is presented to guide the clinical manage
ment of patiencs with GIB, and to focus on important questi.ons for future 
therapeutic studies. 
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Options therapeutiques pour les patients porteurs d'ulceres 
gastroduodenaux qui saignent 

RESUME : Le pronostic a de me illeures chances d'etre favorable chez Les patients 
qui souffrent d'une hemorragie gastro-intestinale supcrieure aigue si le diagnostic 
est fai t precocemenc : chez Les sujecs ages qui om une lesion hemorragique 
accompagnee d'un risque eleve de nouveaux saignements qui ont une hyporen
sion systolique ou qui presentent de nombreux problemes de sante. L'endoscopie 
therapeutique precoce, accompagnee d'un concrole meticuleux du pH gastrique, 
est le plus susceptible d'amener un meilleur pronostic. Le critere quant au pH 
ideal pour ccsser l'hemorragie OU prevenir sa recidive reste a definir. Un algo
rithme est presemc afin de guider le rraitement clinique des pat ients qui mani
festem unc hcmorragie gastro- intestinale haute et d' insistcr sur les questions 
importances relatives aux ecudes thcrapeutiques a venir. 
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UPPER GASTROINTESTINAL TRACT 

bleed (G IB) is a common medical 
emergency which constitutes approxi
maLely 15% of the workload of major 
Canadian teaching universit ies (1 ). 
About 30% of these patients rebleed, 
20% require emergency surgery and 5% 
die (2,3 ). Surgery is usually indicated 
for severe, persistent or recurrent bleed
ing. Any treatment chat might Jclay 
surgery to optimize the opportuni ty to 

stabilize patients, or prevent its need in 
the first place, would be useful. Any 
medical therapy chat could reduce the 
risk of rebleeding o r death would be of 
even greater value. 

The therapeut ic options for patients 
with bleeding peptic ulcers include sur
gery, therapeutic endoscopy (Table 1) 
and drugs. After appropriate resuscita
tion, current medical therapy includes 
mechanical compression of the bleed
ing vessel using the various forms of 
therapeutic endoscopy. The choice of 
drugs that might improve the clinical 
outcome of patients with GIB includes 
antifibrinolytic therapy, reduction in 
splanchnic pressure with somatostati n 
(or a long act ing analogue such as oc
treotide) or acid-lowering measures us
ing Hz receptor antagonists or proton 
pump inhibirors. 
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TABLE 1 
Endoscopic therapy of bleeding 
ulcer 

Injection sclerotherapy 

Saline + adrenaline 

Sclerosant 

Heater p robe 

Loser 

THERAPEUTIC ENDOSCOPY 
Diagnostic enJoscopy has assllmed 

an 1mptirtanc role 111 rhe management 
of patients with GIR hecallse of its accll
raq 111 esrnhlishing a diagnosb, in de
term111111g which patient 1s likely 10 
concmue bleeding and in identifymg 
which patient may henefit from ,1 
therapeutic mtervention (4). From the 
reported resu lts of controlled clinical 
trials ( 5,6), participants of the 1989 
United States Nauonal Institute ~if 
l lealth Comensus Conference (7) rec
ommended th,H therapeutic endoscopy 
he the hemostat ic procedure of fin,t 
Lhoice for pauents \\ ith ulcers at n,k of 
rebleedmg. Numemus forms of endo
scopy therapy are avai lable (Table I). 
Sacks and culleagues (6) performed a 
meta-analysis that demonst ri'ltc<l that 
therapeutic en<losrnp) reduces the 
need for emergency surgery hy nenrly 
two-thirds, and reduces the mortality 
rate of patients with t,IB by nearly nne
thir<l. Injection therapy is equal to that 
of thermal methods such as YAG laser 
(8) or mult ipolar cleccrocoagulation 
(9), while equal or inferior results are 
achieved wnh heat probes ( I 0, 11 ). 

Let lls consider an important study 
that stnmgly emphas1:es the impor
tance nf ther,1peut1c endoscopy in GIB. 

In a series of 1880 patients a<lmmed 
consecutively to a single hospital in 
Barcelona wnh a Heeding peptic ub:r, 
H l had a h igh risk nf furt he r hemor
rhage as assessed h) the presence of 
active arteria l hlecding or a nonhle1;:d
ing \'tsible vessel ( l 2 ). These were older 
patients with ,1 mean age of 64.9±15 
years. The location of the ulcers was: 
58% duodenal, 32.31\i gastric, 51\i 
Momal and 4.7% pyloric. A nonblced-
111g v1s1hle vessel was seen 111 65.1 °11, 

oozing 111 3 1.4% and spurting in 3.5%. 
A<lrenaline w.,s injected ( I per 10,000, 
aliquots of 1.0 to 2.0 mL first around 
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ranitidine 
20 

bleeding 3 A 17 bleeding 
stopped /\ntinued 

bleeding 4 13 bleeding 
continued also;\ stopped 

with omeprazole with 
omeprazole 

bleeding 1 3 operated 
stopped by 

sclerotherapy 

omeprazole 
19 

bleeding 1 (\ 3 bleeding 
stopped /\ontinued 

operated 1 2 sclerotherapy 
stopped 
bleeding 

Figure 1 ) Ome/m1~11/dmni1idinl! in />cllll!lll, 1l'i1h blecdin~ J>e/>IIC 11/cer- Hl·J>ro..l11rrd 1mh /'<:nlll\\ion 

frnm r,Jcrcnre 32 

and then into the v1s1ble vessel or over 
and around the b leeding area lip co a 
torn I of IO to 15 mL) with or \\ ithout 
adde<l thromhin or I% pol1docanol 
( 1 3 ). Initial hemoscasis was achieved 111 

111 of 119 acttvcly bleeding patients 
(93%). Permanent hemm,tasis was de
fined as cessation tlf bleeding ,mJ ab
sence of recurrence dunng hospitaliza
tion. Rebleeding occurred in 75 of the 
341 patients (22%), at a mean 1ncernal 
of 51 h. A second emergency injection 
\\',h attempted in 36 therapeutic fail
ures, with hemosrnsis in 55%. Surgery 
was reqllireJ in 52 of the 341 patients 
( 15%) and overall monaliry rare was 
4.9°-1<>. T he major complications from 
111iecuon therap) were few, and 111-

cludeJ two persons with perforations 
and rwo with aspiration pneumonia 
( 1.2°;{,). As reported hy others (14-16), 
therapeutic fai lure was more frequent 
in patients with ulcers ac the posterior 
wall of rhe duodenal hulh, close to the 
ga:.troduodenal artery. Thus, endn
sctipy has gone from hemg challenged 
as having nny benefit fnr the patient 
with cm to heing the management 1)( 

Chl)tCe. 

ANTIFIBRINOLYTIC AGENTS 
The antifibnnt)lytic drug tr:rnex

nmic acid was first studied in a r,mdom-
1:eJ cli111cal mal for Gm 20 years ago. 
l lcnry and O'Connell ( 17) have per
formed a meta-an,1lysis ot six random
ized douhle-blind placebo controlled 
trials of fihrinolyuc inh1hicor,- 111 126 7 
pam:nts with nm from Rn tam, ~we<len 

and Australia. In five of the six trials 
there was a high proportinn nf older 
persnns. The prevalence of hlel.'dmg 
~Iles ranged from 4 3 to 8811

0 peptic ul
cers and 4 co 21<\, gastric enisions. 
T ranexam1c aL1d 3 w 6 g/day was gi\'en 
in four trials and 4. 5 to 12 g/dny for a 
fun her two to seven days 111 two mak 
Treatment with trnnexnm1c acid was 
m,sociated with ,1 20 to 30% reduttilin 

in the rate of rchleeding, " 30 tn 40'l., 
redllction in the need for surgery and a 
40'\i rc<luu1nn 111 mortality. Th" bene
ficial effect - reduction in complica
tions - \\•as suppl)rtcd, fnr example, hy a 
large singll.' centre study from Nmung
ham ( 18) nf 775 pmients prescnt111g 
w11h hematemes1s or mclenn nr hoth. ln 
chose t reated, l g t ranexam,c acid was 
gl\·en intr,wenousl) q6h for 48 h and 
then I g hy mouth q6h, nr treatmL'nt 
was intravenous c.imetidme 400 m~ 
q6h for 48 h, followed by 400 mg hy 
mouth q6h, compared with placebo. 
~1onalny was reduced in pariencs rc
ce1v111g trnnex.1miL acid (6.31

\,, 

P=0.0092 versus placeho) or cimeud
ine (7.71V..,, P=0.045), compared with 
pl.1cebo ( 13.51'.,). These differences 
persisted fm tranl!xmnic acid hut nm 
for c1mct1d111e when excllldtng patients 
withdrawn from the study. Interest
ingly, treatment with tranexamic acid 
w,1s not ,1ssnciatl.'d \\ 1th any decrea,e 111 
the rate of hleeding m the need fm 
operation. 

Unfonunmcly, the use of t ranex· 
anm: aud 1s cnmplic,11ed hy an 111· 
cre,hed 111c1dentT of rhromhnphleh1t1s 
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Bleeding peptic ulcers 

Figure 2A) Median pH in gastric juice after ranitidine bolus closes 
50 mg c16lt ( n=9). Reproduced witlt />ermission fmm reference 41 

Figure 2B) Individual rnrves for pH in gastTiC juice after ranitidine bolus 
doses 50 mg q61t ( n=9). Rcprvd11ced with f,ermission from reference 41 

Figure 3A) Median /1! I in gastric juice after ome/nazo/e ccmtimwu.s 
111fl!sion (80 m.cr + 8 m.crflt) (n=9). Re/mxl11ced witlt /Jermission from 
ref ercnce 4 I 

Figure 3B) Individual curves for /JH in .~astric j11ice after ome/Mzole 
continuous inf11sion (80 mg bolus + 8 mg/Ii) ( n=9). Re/Yroduced wirh 
/>ennission from reference 41 

( 19). OespiLe Lhis, iL remains unclear 
why this form of therapy has not gaineJ 
wider acceptance. The potential 
mechanism of benefiL from this thera
peutic agem is also uncertain. 

SOMATOSTATIN AND 
OCTREOTIDE 

Agents reducing splanchnic blooJ
flow have been stuJieJ in the treat
ment of patients presenting with 
hematemesis anJ melena. The hor
mone somacostatin reduces gastric aciJ 
secretion (20), pepsin (21) and gastrin 
secretion (22), and in noncirrhotics iL 
reJuces splanchnic blood/low (23 ). A 
l.1rge J ouhle-blind comrol led single 
cencre stuc.ly was performed in 630 un
selected patients admined to the Not
tingham hospitals wiLh hematemesis 
and melena (24). Placebo or somato
~tatin 250 µ g was given in an initial 
intravenous bolus followed by a 72 h 
intravenous saline infus ion providing 
250 µg of somarosrntin or placebo 
hourly. No difference was noted be
tween somaLOstatin versus placebo in 

terms of rebleecling - 70 of 3 l5 (22%) 
with somatosrntin versus 89 of 315 
(28%) with placebo - or operation 
rates - 35 of 3 l5 ( l I%) with somato
statin versus 25 of 315 (8%) with pla
cebo. None o( these differences was 
statistically significant. However, it 
should be noted that 'all comers' were 
accepted and it could be argued that 
the inclusio n c riteria should be limited 
to those groups of patients in whom a 
low placebo-response rare can be ex
pected to a llow the trial drug a chance 
to show its poLential efficacy. 

In the study of somatostatin per
formed by Langman and colleagues 
(25), a generous dose of somatostatin 
was used, yet the study was negative. 
T he somacosratin was given by infusion 
after a loading Jose, so chm the short 
hal f-l ife of aboUL 3 mins is not a consid
erat ion. The somatostatin analogue oc
rreoride (SMS 20 1-995, Sandoz, Basel, 
Switzerland) has a half- life of about 
100 mins. Ln a second study, patients 
were included with GIB from bleeding 
gastr ic or Juodenal ulcers requiring 
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blood transfusion or plasma expand
ers. C hristiansen et a l (26) conducted a 
controlled 23 multicencre study in 
Denmark and Germany, with 123 pa
tients on placebo and 115 o n oc
treotide. There was no difference in the 
rates of stopping bleeding and prevent
ing rebleeding between placebo 
(70.6%) and ocrreotide (69.6%), nor 
any difference between the two groups 
in surgery rates, blood transfusion re
quirements and time required before 
bleeding stopped. 

Vasopressin has been used to treat 
patients with nonvariceal upper GIB, 
but there may be serious complications 
in those with cardiovascu lar or renal 
disease, and efficacy is marginal (27-
29). 

HISTAMINE H2 ANTAGONISTS 
U ntil September L 985 there were 2 7 

reported randomized controlled clini
cal trials including about 2500 patients 
treated with histamine H2 antagonists, 
with no single study sufficiently large to 

stand alone and to provide clear-cut 
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Tl Jt)M:-ON 

Assess severity 
! 

Early diagnostic endoscopy 
! 

Young patient 
No associated major medica l conditions 

No systolic hypotension 
No postural changes 

Hemoglobin > 1 O 
No visible vessel. active bleeding or recent stigmata of bleeding 

/~ 
No hospito llzotion 

-begin therapy of causative lesion. eg. 
acid lowering therapy for pep tic ulcer 

-transfuse for hemoglobin <10 or 
postural drop 

·Helicobacter pylori eradication 
therapy for duodenal 

ulcer/ gostroduodeno l ulcer 

-H2 receptor. eg. 
fomotidine 40 mg intravenously, 

followed by Infusion for two days. then 
oral therapy for one month 

Hospitalization for severe d isease 
-therapeutic endoscopy 

-meticulous control of inlrogostrlc acid 

\ 
-H p ylori eradication therapy 

for duodenal ulcer/ 
gastroduodenol ulcer 

-omeprazole intravenous bolus plus 
Infusion fo r two days. followed by oral 

therapy for one month 

Figure 4) S111{Re.swd algorithm for /xuie11 1.s wit/i 11/Jper ga.strointestin(I/ bleecli111; 

e vide n ce of efficacy. In Lhe a bse nce 
of J efinirive studies, meta-analys is 
( whic h reviews c ritically the available 
cl inical trials) assesses the homogene ity 
of any treatment suc h as Hz ant<1gonists 
anJ pools the data to o bta in a n overall 
measure of be nefit. The rates of pen,ist 
ent or recurre nL bleeding was examined 
in 25 studies, the need for surgery in 22 
studies or death in 24 studies (30). T he 
proportion of patients in who m hleeJ
ing was judged ro have been persisten t 
or recu rrent ranged from 10 to 45%. 
Cominued bleeding occurred some
what less frequemly in the created pa
tie ms tha n in Lhe controls in 14 of Lhe 
24 swJies. A statistically sign ificant re
sult (P<0.05 ) was noted in only one 
study (31 ). The odds ratio comparing 
the treated with the control groups was 
0.89, whic h was noc a stat ist ically s ig
nificant benefic ial effec t. T he need for 
surgery ranged from O to 35% in 22 
studies, anJ there was a typical odds 
ratio ofO. 78 in d1e pat ients treated with 
c imc tidine or rnnitid inc. This is a sta
tistica lly s igni fica nt reduction, suggest
ing that treatment with Hz receptor 
antagonists reduces the operation rare 
by about 22%. Fortunately the number 

of deat hs in the tria ls was low and the 

combined mortali ty results from a ll 
sllldies indicate an odds rn te of 0. 70, 
suggesting rha t treatme nt reduces mor
tality by a bout 301X1 (P=0 .02 ). For pa
tients with bleed ing from gastric ulcers, 
the comb ined data suggest that t reat
ment significanrly reduced rhese three 
major complications, whereas no d iffe r
e nces we re no ted for patients wi th duo
de nal ulcers. It is therefore importa nt to 
reconside r the ro uti.ne use of systemic 
112 receptor antagonb ts in all patients 
who present wit h cm. 

PROTON PUMP INHIBITORS 
A single centre, double-blind pla

cebo controlled study of 114 7 unse
lected patients preseming with upper 
GIB to the Nottingh am hospitals over a 
42-month interval wa~ performed to 
compare placebo with 80 mg omcpra
zole g iven in travenously immediately 
afte r admis.,ion to ho:.pital and befo re 
endoscopic confirmatio n of bleeding or 
its site. The loading dotie of omeprazole 
was fo llowed by three doses of omepra
zole 40 mg intravenously by ho lus a r 
e ight hourly interva ls, then 40 mg 
ora lly at 12 h inte rvals. Treatment was 

sta rted within 12 h o r admiss ion irnd 
given for four J ays o r until surgery, dis
charge or death. No significant d iffer
ences we re found between the placebo 
and omeprnzole groups for rates of 
transfusinn (301 of 569 [53%) for pla

cebo versus 289 of 578 [52%1 for omc
prazolc ), rebleeding (100 118%1 versus 
85 (1 5%1), operation (63 111 %1 versus 
62 [11 %1) and death (30 [5.3%] versus 
40 16.9%1). The o nly diffe rence was a 
signific.im reduc tion in e ndoscopic 
s igns of hleeding in patients trcmeJ 
with nmcprazole compared wi th those 
treated wi th place bo (236 145%1 for 
placebo versus 176 [33%] for omepra
zole, P<0.0001 ). Despite ea rl y reduc
tions in sign s of bleeding with 
o meprazole, mortality was no t reduced. 
Logistic regression was used to analyze 
the comhincd effects of age, initia l SY$· 

to lic blood pressure and bleeding site; 
for rates of reblecding (overt hemor
rhage), operation a nd death , increasing 
age and low initial systolic blood pres
sure were the st rongest and most sig
nificant prognostic factors, and the 
presence of a gastric or duode na l ulcer 
was a significanL foctor for rehleeding 
and operation but nm for death. No 
strat ification was done for s ire or initial 
activity of hleeding lesio ns. 

In cont rast to th is negative placehn
conrrolled study with 'all comers', 
Brunne r a nd C hang (32) performed a 
sma ller open randomi:ed cont rolled 
trial (Figure l ) comparing intravennu, 
therapy with ran itidinc or rnnepra:olc 
(omeprazole by bolus, 80 mg initially 
fo llowed hy 40 mg every 12 h for five 
days ver:;us rn111tidme SO mg followed 
hy cont inuous infusion of 400 mg rn111-
t idinc pe r day ). Pat ients were c riLicall y 
ill with act ively hlceding pept ic ulcera
tion. S uccessful treatment was proven 
hy follow-up endoscopy on day 6, unle~, 
there w,is earlier treatme nt fa ilure. Of 
20 pat ie nti> in t he ranitidinc group, 17 
were treatment fa ilures with more than 

2.5 L of hlood necessary tn maintain ,1 

he moglobin level ahm·c 10 g/L (Figure 
I ). Bleeding could he controlled suh
sequently in l3 of 17 pm ients after 
c ha nging to o meprazole (76%), a nd 16 
nf 19 pat ients started on n meprazolc 
were successfull y trenrcd (84% ). 

This open study success has been 
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accompanied by a numher of brief re

ports of the beneficial use of o mepra
:olc ro control hemo rrhage from acute 
hemo rrhagic gasrritis (33 ), in five crit i
cally ill patients with life-threatening 

nonvaricca l uppe r GIB who had fa iled 
to respond ro conventio nal therapy 
(34) a n<l in 11 o lder pat ients not re

sponding to raniridinc or somarostatin, 
with persistence of clinica l or endo
scopic s igns nf bleeding due to erosive 

gastritis or acute peptic ulcer (the he
moglobin concentration was nor raised 
despite four units of blood) (35). 

The positive results of the study of 
Bruner a nd C hang (32) may have been 
due co the inclusion of patients with 
bleeding (36). The presence of active 

arterial bleeding at emergency endo
scopy is associated wi th further h emor
rhage in 95% of cases (4), whi le a 
nonhlecding visible vessel on the ulcer 

Ooor resu lts in a rcbleeding rare of33 to 
55%. S tigmata of bleedi ng also pm
vides a ta rget ro which endoscopic 

therapy must be addressed to obliterate 
the unde rl ying artery ( 14,37). 

What is the ra tio nale for using acid 

lowering therapy to tre::it patients with 
GIB? Humeral- and thrombocyte-i n
duced hcmosrnsis o nly occurs at pH 
values above 6.0 (38). Thromhocyte 
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