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Chapterr  2 

Generall  Introduction 

Partt of this chapter has been published under the titles: 

Thee role of acid suppressants in upper gastrointestinal ulcer bleeding. Review. Baillière's Best 

Practicee & Research in Clinical Gastroenterology 2001; 15 (3): 463-475. 

Helicobacterr pylori infection in peptic ulcer haemorrhage. Alimentary of Pharmaceutical 

Therapyy 2002; 16 (Suppl 1): 66-78. 
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Introduction n 

Acutee upper gastrointestinal bleeding (UGIB) remains an important emergency situation. 

Earlyy endoscopy facilitates determination of the cause of bleeding and endoscopic 

managementt accordingly. In the last two decades major developments took place with regard 

too endoscopic therapeutic methods. Furthermore, the introduction of proton pump inhibitors 

(PPIs)) has brought new opportunities to reduce rebleeding and enhance ulcer healing. 

Helicobacterr pylori (H. pylori) is recognized as an important etiologic factor for the 

developmentt of peptic ulcer disease and eradication prevents ulcer recurrence. Surgery is 

nowadayss only performed when endoscopic therapy (ET) fails. Despite all, rebleeding and 

mortalityy hardly decreased in the past decades. This chapter wil l focus on peptic ulcer 

bleedingg (PUB), the major cause of UGIB and wil l describe different aspects of its 

management. . 

Epidemiology y 

Thee incidence of acute UGIB ranges from 62 tol 72 cases per 100,000 individuals per year in 

Europee {table 1).'° PUB is a major cause of UGIB, responsible for 29-49% of all cases.1"3 

Tablee 1. Incidence and outcome of acute upper gastrointestinal bleeding in European epidemiological surveys 

Study y 

BlatchfordJ J 

Rockall' ' 
Vreeburg' ' 
C/ermetum m 

I'a>pati5 5 

Country y 

Scotland d 
Unitedd Kingdom 
Thee Netherlands 
France e 
Greece e 

Year r 

1992-1943 3 

1493 3 
1493-1944 4 
1996 6 
1998-1999 9 

N N 

1KX2 2 

41*5 5 

951 1 
2133 3 

353 3 

Incidence* * 

P: : 
103 3 
62 2 
120 0 

IhO O 

Casess age 

>60 0 

4X°„ „ 

6X\ \ 
7I" „ „ 

65'\ \ 
"V'„ "V'„ 

Casess age 

>75 5 

" l l " n n 

NA A 
3x\ \ 
32"» » 

.VV 0 

Rebleeding g 

(%) ) 
NA A 
If . . 
If. . 

NA A 
12 2 

Mortalit y y 

(%) ) 
8 8 
14 4 
14 4 
14 4 
6 6 

**  incidence per 100.000 persons per year. NA: not available. 

Thee overall incidence of PUB did not change between 1970 and 1990; there was a trend 

towardss a slight decrease of duodenal ulcer bleeding and no change or a slight increase in 

gastricc ulcer bleeding." ' Recent time trend studies are lacking, except in abstract form. In a 
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timee trend analysis of PUB in Hong Kong between the period 1989 and 1997, a significant 

declinee in the incidence of duodenal ulcer hemorrhage was observed." A less marked decline 

wass seen for gastric ulcer bleeding. Furthermore, there is an increase in age of the population 

presentingg with acute UGIB, which is partly a reflection of the increasing age of the whole 

population.x" " 

OutcomeOutcome of peptic ulcer bleeding 

Despitee advances in diagnosis and treatment in the past years, rebleeding occurs in about 12-

16%% after initial hemostasis and mortality is stilt around 6-14% (table 1 ) .M Prognostic 

factorss for mortality are old age, low systolic blood pressure, coexisting illness, stigmata of 

recentt hemorrhage and rebleeding.12'1"' Rebleeding has been persistently described as an 

importantt risk factor and prevention of rebleeding may be one of the scarce factors that can 

influencee mortality. The mortality rate in patients with recurrent bleeding is high, between 30-

37%% '' '" , which illustrates its impact on the final outcome of patients with UGIB. Rockall et 

all  showed a clear non-linear relation between age and mortality for emergency admissions 

becausee of acute UGIB/1 Age is, however, not an independent risk factor for mortality, 

increasingg co-morbidity should be considered at increasing age. The aging population with 

moree co-morbidity probably might influence the mortality rate. A Dutch study showed that 

thee majority of deaths in patients with PUB could not have been prevented.'~ 

Riskk factors for  peptic ulcer  disease and peptic ulcer  bleeding 

Onlyy a minority of patients with peptic ulcer disease (PUD) presents with PUB. The event of 

PUBB in patients with pre-existing PUD is less than 1% per year.16 Another study among 

patientss with a history of PUD however, showed that the risk of developing PUB was more 

thann 12% within the subsequent 5 years, when no active anti-ulcer therapy was given, after 

initiall  healing of the ulcer.' 

AspirinAspirin and non-steroidal anti-inflammatory drugs 

Usee of aspirin and non-steroidal anti-intlammatory drugs (NSAIDs), both prescriptive and 

over-the-counter,, is increasing. From all patients who are using NSAIDs, 1-2% will develop 

complicationss such as PUB each year.IM V This seems to be only a small proportion, but given 
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thee tact that so many people are using such drugs, the development of complications has a 

majorr health care impact. NSAID users have a 3-10 times greater relative risk of developing 

seriouss adverse gastrointestinal events""*"1, especially in the elderly." From all patients 

presentingg with PUB. 44-70% uses NSAIDs.2 2l'222' 

RiskRisk factors for the development of NSAID associated ulcers are advanced age, history of 

ulcerr disease, concomitant use of corticosteroids or anticoagulants, higher doses of NSAIDs. 

includingg the use of more than one NSAID and serious comorbidity, especially cardiovascular 

disease. . 

TheThe effect of aspirin/ NSAIDs 

Aspirinn and NSAIDs inhibit the cyclo-oxygenase (COX) pathway at a common site of 

interaction.. Aspirin causes the irreversible loss of COX activity. This results in blockade of 

arachidonatee conversion to prostaglandins (PG) and thromboxanes (Tx) "' Non-aspirin 

NSAIDss exert a short-lived effect by blocking the active site of COX in a reversible rather 

thann a permanent manner. There are two recognized isoforms of the cyclo-oxygenase enzyme, 

COX-11 and COX-2. COX-1 is considered responsible for the "housekeeping' functions, 

includingg protective PG synthesis in the gastric mucosa as well as Tx production. In the 

stomachh PG plays a protective role by increasing local mucosal blood flow, tissue growth 

factorr expression, mucus production and mucosal bicarbonate synthesis, hereby preventing 

acidd back-diffusion into the gastric mucosa and thereby causing ulcer formation."' By 

inhibitingg COX-1, also Tx A2 is inhibited, inducing a functional defect in platelets and hereby 

impairingg hemostasis. Inhibition of COX-1 has been related to adverse effects in the 

gastrointestinall  tract. COX-2 expression is induced predominantly during inflammation, PGE: 

iss involved and promotes the inflammatory response leading to heat, swelling and tenderness. 

NSAIDss and aspirin reduce the tissue levels of PGE: by blocking COX-2 pathway, inducing 

abrogationn of inflammation.2 '2S Beside systemical effects, NSAIDs and aspirin, both weak 

acids,, also induce topical injury."""1 

HelicobacterHelicobacter pylori in peptic ulcer disease 

Sincee the discovery of Helicobacter pylori (H. pylori) in the early eighties by Marshall and 

Warren',n,, much attention has been given to this bacterium in relation to PUD. H. pylori 

infectionn is distributed worldwide, although the prevalence differs between continents. 
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rangingg from 35% among whites in America to 70-85% in Africa.51""'-' Differences in exposure 

andd genetic factors probably explain the differences in ethnic and racial prevalence of II . 

pylorii  infection. During the last 20 years, there is a remarkable decline in the prevalence of H. 

pylori/4" 00 A Japanese study showed a decreased prevalence from 73% in 1974 tu 39% in 

19944 among a group of healthy subjects aged 0-89 years."4 A Dutch study among children 

showedd a decline in H. pylori prevalence from 21% in 1978 to 10% in 1993.'' This decline in 

prevalencee is thought to be due to better socio-economic conditions. 

Thee association between H. pylori infection and PUD is high. In patients with duodenal 

ulcers,, the prevalence of H. pylori is over 90%. in patients with gastric ulcers the prevalence 

iss between 60-84%/:- , f ,oS The estimated risk of an H. pylori infected person to develop PUD 

duringg lifetime is 10-20%. which is presumably 4-10 times the chance of an H. pylori 

negativee person to develop a peptic ulcer during lifetime/*"" ' The other strong argument that 

H.. pylori infection plays a major role in developing PUD is the fact that eradication of H. 

pylorii  heals the ulcer and prevents ulcer relapse.4"41 

Thee question remains why only a minority of H. pylori carriers develops PUD. The 

mechanismss involved in regulating the inflammatory response to H. pylori infection and the 

developmentt of gastric and duodenal ulcers are unknown. Host characteristics, strain 

variability,, and quantity of bacterial load all play a role in the pathogenesis of PUD.424" 

H.H. pylori in complicated ulcer disease 

AA low prevalence of H. pylori has been reported among patients with complicated ulcer 

disease,, raising the question whether H. pylori infection is important in this group.44 In 

patientss with PUB the prevalence of H. pylori appears to be less compared to the prevalence 

inn patients with PUD, between 57-73 % for both duodenal and gastric ulcers. 4'"47 Also in 

patientss with ulcer perforation the prevalence of H. pylori is low. ranging from 47-80%, 

suggestingg that other factors might play a major role. 4M ' ' These observations might in part be 

explainedd by NSAID use. The precise pathogenic role of H. pylori in complicated ulcer 

diseasee is still not known. On the other hand, several randomised controlled trials (RCT's) 

havee shown that eradication of H. pylori infection in patients with PUB significantly 

decreasedd the rate of recurrent bleeding compared to patients not eradicated, suggesting an 
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etiologicc role for H. pylori/0"" 2 Especially in patients with PUB. H. pylori negative. NSA1D 

negativee ulcers might partly be explained by a missed diagnosis of H. pylori infection. "" ," 

Furthermore,, underestimation of the frequency of NSAID use because of unawareness or 

denyingg of patients taking them might play a role/"" 

AA recent study from the United States reported that fewer peptic ulcers are due to H. pylori 

infectionn than previously estimated. Out of a pooled analysis from 6 studies including 2394 

subjectss with endoscopically confirmed duodenal ulcers, 21-33% of patients were H. pylori 

negativee and were thought not to use NSAIDs."7 However, recent studies from China, Japan 

andd Spain showed that H. pylori negative ulcers are still rare.22"8"'1" Beside this, other known 

riskk factors, including Zollinger-Ellison syndrome, Crohn's disease, stress ulcers or malignant 

ulcerss account for some H. pylori negative, NSAID negative ulcers.3'' Further studies are 

necessaryy to determine the prevalence of H. pylori negative, non-NSAID PUD. 

Endoscopicc management of peptic ulcer bleeding 

Att presentation to the emergency room the patient should first be stabilized. Continuous 

controll  of hemodynamic parameters is essential. Intravenous access for quick volume 

replacementt and blood transfusion are important. When there is profuse hematemesis, 

intubationn might be necessary to prevent aspiration at endoscopy. Only when the patient is 

stablee emergency endoscopy can be performed. Ideally, emergency endoscopy should be 

performedd as soon as safely possible in patients at high risk for further bleeding. In the routine 

dailyy practice however logistic aspects also play a role, for example the availability of 

resourcess as well as the availability of a 24-hour endoscopy team including staff and nursing 

staff,, especially in regional' community-based hospitals. Early endoscopy (within 12-24 

hours)) is associated with reduction in the need for blood transfusion, length of stay and, 

possibly,, the risk of recurrent bleeding and surgery, compared to non-emergent 

endoscopy.61'6" " 

ClassificafionClassificafion of stigmata 

Thee NIH Consensus Conference recommends standardization of terminology of stigmata of 

recentt hemorrhage (SRH). quantitation of rebleeding risk and the development of a scoring 
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systemm to predict risk of persistent or recurrent bleeding.6, A number of composite scoring 

systemss have been developed including the Baylor Score64 and the Rockall risk scoring 

systemm \ but the usefulness of a scoring system is yet to be proven,1'"6""' The appearance of the 

ulcerr base is probably the best available predictor of patient outcome.66 The (modified) 

Forrestt classification1 (tabic 2) is one of the most accepted classification of stigmata of recent 

hemorrhage.. However, classification on the basis of ulcer appearance is limited by 

subjectivity;; there is an important interobserver variability/1**' 69 

Tablee 2. Forrest classification" 

Forres tt  classificatio n 

la a 

lb b 
Mi i 

Mb b 
Ik k 
III I 

arteriall blecdine 

o o / m gg b leat ing 

nonbleedinuu \ is ih lc vessel 

adherentt clot 

hematinn spots 

cleann ulcer base 

Chenn et al evaluated the endoscopic picture and the pathologic findings from 110 patients 

withh subtotal gastrectomies for PUB.70 They found that a vessel wall protruding above the 

ulcerr surface usually showed a 'pearl' color in the endoscopic examination. In 20% of 

patientss with a Forrest 111 classification, the pathological specimen contained an eroded 

vessel.. The clean base appearance might be caused by the pearl color of the visible vessel, 

whichh is similar to the color of the ulcer base. So, even a clean ulcer base might have a 

superficiall  invisible vessel with a high risk of rebleeding. Not only interobserver variability, 

butt also lack of visual capability accentuates the limited value of classifying the ulcer by 

visuall  appearance. '""" Decisions about endoscopic therapy and early discharge of the 

patientt should never be based solely on such a subjective classification. Other parameters, 

suchh as age. co-morbidity, use of drugs, presentation with melena or hematemesis. 

hemoglobinn level, hemodynamic parameters should be taken into account. 

EndoscopicEndoscopic Doppler ultrasound investigation 

Thee endoscopic Doppler ultrasound might overcome the subjectivity of the classification of 

endoscopicc appearances. Doppler assessment of the ulcer base is able to detect a superficial 

floww signal, implying a superficial vessel. Several studies have been published evaluating the 

diagnosticc value of the Doppler investigation in the clinical setting. In a prospective study 

amongg 1 14 patients with PUB. the ulcer base was first classified according to the Forrest 
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classificationn and then assessed with a 20 MHz Doppler probe. Patients with a positive flow 

signall  were treated endoscopically. irrespective of the Forrest classification. None of the 

ulcerss without a flow- signal rebled. Doppler investigation also seemed valuable in estimating 

thee effect of endoscopic therapy and in predicting the chance of rebleeding.'" Among 52 

patientss with PUB. all patients (3/3) with an ulcer that remained persistently Doppler positive, 

immediatelyy after endoscopic therapy, developed recurrent bleeding. Whether Doppler 

assessmentt gives us clinically relevant information in predicting the outcome of the patient 

shouldd be further evaluated. 

EndoscopicEndoscopic therapy 

Inn the seventies and eighties endoscopic therapy was not routinely performed in patients with 

PUB.. Only the last decade it has become established that endoscopic therapy improves the 

outcomee of patients with upper gastrointestinal bleeding. ' Nowadays, endoscopy should be 

bothh diagnostic and therapeutic. In general, there are three different endoscopic hemostatic 

techniques;; injection therapy with various agents, thermal methods such as the heater probe, 

multi-- or bipolar electro-coagulation or laser therapy and mechanical devices such as the 

hemoclip. . 

Swainn et al found that in patients with gastric ulcer resection because of recurrent bleeding, 

thee bleeding arteries had a mean external diameter of 0.7 mm (0.1 to l.X mm). Animal 

modelss showed that hemoclip therapy or injection therapy with a sclerosant were not effective 

inn achieving hemostasis in canine mesenteric vessels of 1 mm. Thermo-coagulation therapy 

wass effective for stopping the bleeding in vessels of 1 and 2 mm. but failed on 3 mm 

vessels.00 Also Rutgeerts et al showed that injection therapy with sclerosants was not as 

effectivee as thermal therapy in achieving hemostasis in dogs. ' 

AA meta-analyses of 1992 showed that endoscopic therapy, including thermal coagulation, 

laserr treatment and injection therapy, was effective in reducing rebleeding, surgery and 

mortalityy in patients with an active bleeding ulcer or a non-bleeding visible vessel in the ulcer 

base.. " Endoscopic therapy for ulcers with an adherent clot is still controversial . but two 

recentt studies did show a beneficial effect of endoscopic therapy in ulcers with this 

stt mm a. 
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InjectionInjection therapy 

Injectionn therapy is by far the most popular treatment for achieving endoscopic hemostasis. 

Injectionn therapy is simple, cheap, and easy to perform.Ml>1 In several studies addition of a 

sclerosantt has been reported to be highly effective for endoscopic hemostasis in PUB . ' '̂ 

Afterr achieving hemostasis with epinephrine injection therapy it seems rational to induce 

permanentt thrombosis of the vessel by injecting a sclerosant. However. RCT's have not 

shownn that adding a sclerosant was superior to epinephrine alone (table 3) .N : s? Epinephrine is 

consideredd safe, also in a larger volume. Sclerosants on the other hand can cause tissue 

necrosiss and deeper ulceration in a dose-dependent manner and should probably not be used 
S'SS S'9 

anymore. . 

Tablee 3. Results of control led trials comparing epinephrine injection therapy with epinephrine combined with a 
sclerosantt in patients peptic ulcer bleeding 

Stud > > 

(( l l l i i l i : ' ' 

1993 3 

LL in"" 

1993 3 

\ ' i l lanu i? \a ' ' 
11 993 

C luu idur i " ' ' 
11 994 

( ' lu in iT T 
11 996 

Method e e 

l-.p, , 
cp i -sod ium m 

le l ru t ie -o ll Mil laic 

E-p. . 
l-pii - ale 

F-.pi i 

I-pi  ale 

I p i i 

b p i -- pi) I id 

I'.pii 100.000 

II pi  5"., 

ethanolaminc c 

i-pi i 

[[ p i - alcohol 

\ \ 

99 9 

mi i 

\2 \2 

11 1 

in n 

30 0 

33 3 

=,^ =,^ 
— — 

M M 
~9 9 

Inclusio n n 

criteri a a 

(Korrest ) ) 

la.. lb 

laa Ih 

la a 

laa lb I la 

laa lb I la 

l i bb l ie

riskk taclni 

laa lb 

Init ia l l 

hemostasi s s 

<%) ) 
94 4 
s r r 

r r 
100 100 

9? ? 
9"? ? 

9S S 

95 5 

Rcbleedin} ; ; 

<%) ) 

3d d 
16 6 

10 0 

: i i 

i s s 

14 4 

11 1 
X X 

Surg i - n n 

<%) ) 
Hi i 

14 4 

^ ^ 
d d 

13 3 

15 5 

i i 

s s 

15 5 
11 1 

M o r l a l i t \ \ 

(%) ) 
'J J 

4 4 

I) ) 

6 6 

1 1 

-, -, 
(i i 

;; ; 
9 9 

Permanen t t 

hemostasi s s 

<%) ) 

69 9 

46 6 
90* * 

K7 7 

^6 6 

9 9 

9 9 

Fipi:: epinephrine. Forrest classification la: spurting bleeding. lb: oozing bleeding. Ila: nonbleeding \isible vessel. 
Ilh:: adherent clot, lie: hematin covered ulcer base, polid : polidocanol. * p' (1.05. 

Thermo-coagulation Thermo-coagulation 

Theree are different types of thermo-coagulation including heater probe, electro-coagulation, 

argonn plasma coagulation and laser-coagulation. The heater probe and electro-coagulation 

probee should be firmly pressed on the visible vessel for several seconds. Disadvantage is the 

riskrisk of sticking of the probe to the coagulation spot. The argon plasma coagulation and laser 
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therapyy are brought near the bleeding site, but do not use compression for coaptive sealing. 

Especiallyy with repeated endoscopic treatment there is a risk of perforation.' When 

comparingg different thermo-coagulation techniques, there is no difference in outcome 

betweenn heater probe, multi- or bipolar coagulation, argon plasma coagulation and laser 

therapy. . 

injectioninjection therapy or thermo-coagulation? 

Thee use of normal saline solution injection therapy, giving only local tamponade, is less 

effectivee than bipolar electro-coagulation for the treatment of peptic ulcer bleeding.1'1' RCT's 

comparingg epinephrine or sclerosant injection therapy and thermo coagulation however, did 

showw no significant difference in terms of rebleeding, surgery and mortality (table 4 en 

r ,, SO.XI.46-1 02 

Tablee 4. Results of controlled trials comparing injection therapy and thermo coagulation therapy in patients with 
pepticc ulcer bleeding 

Stud y y 

l a i n e " " 
11 'WO 

t . in"" " 
1440 0 

CC h im; : ' 

1441 1 

\ \\ a r u m " 
1441 1 

(( houdari "" 

11 442 

l . l a ch " " 
11 446 

Mcthod t t 

MPF.C C 

I thano l l 

III eat probe 

A lcoho l l 

Noo ET 

Heatt probe 

Alcohol l 

Noo l-T 

l.p, , 

11 Icat probe 

l.thanol l 

B KK AP 

l-.pii 100.000

cthanolamine e 

11 Icat probe 

I-pii -
pol idocanol l 

Heatt probe 

N N 

31 1 

24 4 

45 5 

46 6 

46 6 

15 5 

13 3 

12 2 

6X X 

64 4 

31 1 
24 4 

60 0 

60 0 

51 1 

^ ^ 

Inclusio n n 

cr i ter i a a 

(Forrest ) ) 

l aa lb l la 

la.. lb Ma 

la a 

laa lb 

laa lb l la l ib 

laa lb l la

riskk factor 

laa lb l la l i b 

In i t ia l l 

hemostasi a a 

<%> > 

4KK * 
67 7 

NA A 

46 6 
X.3 3 

47 7 

43 3 

100 100 

100 100 

Rebleedin g g 

(%) ) 
66 further 

bleeding g 

100 further 

bleeding g 

IX X 

7* * 

NA A 

1 " " 

11 1 

23 3 

24 4 

14 4 

16 6 

44 major bleed 

11 6 minor bleed 

66 major bleed 

1 '' minor bleed 

Surger y y 

(%
6 6 

7 7 

77 * 

4% 4% 
26 6 

21 1 

" " 
--

22 2 

12 2 

12 2 

4 4 

4 4 

Mor ta l i t y y 

(%> > 
3 3 

3 3 

2 * * 

(11 S 

15 5 

5 5 

6 6 

--
14 4 

3 3 

s s 

2 2 

--

Permanen t t 

hemostasi s s 

(%> > 

411 * 

67 7 

.̂ 2 2 

X77 * 

31 1 

-S S 

XN N 

X6 6 

MPtX':: multi-polar electro coagulation. IT: endoscopic therapy. NA: not available, epi: epinephrine. BIC AP: 
multipolarr electro coagulation, Forrest classification la: spurting bleeding, lb: oozing bleeding. lla: nonbleeding 
\isiblee vessel, lib: adherent clot. * p-0.01. S p- 0.01. 
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Tublee 5. Results of controlled trials comparing injection therapy with laser photocoagulation therapy in patients 
withh peptic ulcer bleeding 

Slud > > 

11 ..lA. u 
W'H H 

Carterr
11 W4 

Pulamc" " 
11 l «5 

Method e e 

u» u» 
Kpi -- Nd-VA( i 

hp i i 
Nd-YAt i i 

Polidocanu l l 
Nd.YAt i i 

Polidocanu l l 
Nd:YA( i i 

\ \ 

21 1 
21 1 

23 3 
21 1 

IN I I 

155 5 

72 2 
7S S 

Inclusio n n 
criteri a a 
(Forrest ) ) 
i a i bb Ha 

la.. lb l la -
risktactur r 

laa lb 11a 
li b b 

laa lb 

Initia l l 
hemustasi v v 

(%) ) 
Vi i 
100 0 

9X X 
W W 

K K g g 

(%> > 
Id d 
l-l l 

I" " 

S S 

13 3 
-1 1 

Surger y y 

(%) ) 
14 4 
0 0 

0 0 

-s s 

1 1 

1 1 

-> > 
1 1 

M M tr ta l i n n 

<%) ) 
0 0 
0 0 

o o 

? ? 

1 1 
] ] 

I I 
I I 

Permanen t t 
hemostasi s s 

(%> > 
Nfi i 

100 0 

X5 5 
45 5 

Epi:: epinephrine. Nd-YAG: neodymium yttrium-aluminium-garnet laser photocoagulation. Forrest classification 
la:: spurting bleeding, lb: oo/ing bleeding, 11a: nonbleeding visible vessel, lib: adherent clot. 

Hemoclip Hemoclip 

Interestt in the hemoclip as a hemostatic device is r ising.m-uu When the vessel, causing the 

bleeding,, can be identified, a metallic clip can grasp the bleeding site mechanically, inducing 

hemostasiss without damage of surrounding tissue. A recently published RCT showed a 

reductionn of the rebleeding rate, but these results could not be confirmed in other studies 

(tablee 6). 0 > l" Application of the hemoclip might be difficult in certain anatomical locations, 

includingg the upper two thirds of the posterior wall or the lesser curvature of the gastric body 

andd the posterior wall of the duodenal bulb.10* 

Tablee 6. Results of controlled trials comparing hemoclip with either injection therapy or heater probe in the 
treatmentt of patients with peptic ulcer bleeding 

(jpi>ik'tt t 

NN Inclusio n Initia l Rehlecdin g Surge n Mortalit y Permanen t Commen t 
criteri aa hemostasi s hemostasi s 

(Arrest )) (%j (%j 1%) ) ) 
Hem.v l ipp 41 

HH spermine saline - epi 41 

Fpii - tiemnehp 11 

Hcaiprohcc -" 

jj epi - H i d 
;; hcnvtlir 
|| epi  pnliJ  hs-'inivlip 

l a l h l l j j 

MII  i a l ^ 
I H P l l i l l 

v \ \ 

\ A A 

Oni i 
ulee e 

II II 

llkJe-t t 
.. [ jrne 

11 * em e 

34 4 

d d 

11 ulcer 

lamster r 

Fpi:: epinephrine. NA: not available, Forrest classification la: spurting bleeding. lb: oozing bleeding, 1 la: 

nonbleedingg visible vessel, polid : polidocanol * p-0.05. 
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CombinationCombination therapy 

Combinationn therapy with injection and thermal coagulation is getting more attention. A 

studyy from China showed a beneficial effect of the use of combined epinephrine injection and 

goldd probe therapy in the prevention of rebleeding and decreased need for blood 

transfusion.1044 Chung et al only found an additional advantage of the combination of 

epinephrinee injections and heater probe compared with epinephrine alone in ulcers with 

spurtingg bleeding. In this group the relative risk for surgery was lower in the group with 

combinationn therapy (RR 0.17; 0.03-0.87) and length of hospital stay was significantly 

shorter.. Rebleeding and mortality did not significantly differ.110 It is apparent from the 

literaturee that clinicians are increasingly resorting to the use of combination therapy; 

epinephrinee injection and a second modality, especially thermo-coagulation, to target the 

vessel,, although results of RCT's do not give convincing evidence for this management. 

AlternativeAlternative endoscopic hemostatic techniques 

Severall  other endoscopic hemostatic techniques have been described, but too few RCT's are 

availablee to draw conclusions about effectiveness and safety of these methods. Repeated 

injectionn therapy with fibrin glue or injection therapy with epinephrine plus human thrombin 

injectionn therapy might reduce recurrent bleeding.1"'112 Also band ligation, endoloop, ulcer 

clamp,, and the sewing and stapling machine have been used to arrest ulcer bleeding. 

Whenn comparing different hemostatic methods it is important to realize that the lack of 

differencee in outcome in the comparative trials might be due to a type II error (false negative). 

Largerr sample sizes might be necessary to demonstrate a significant difference. 

Thee individual experience wil l determine which endoscopic therapy the endoscopist wil l use. 

Inn experienced hands, endoscopic hemostasis can be achieved in over 98% of patients with 

PUB:"1 1 

PredictivePredictive factors for failure of endoscopic therapy 

Itt is important to predict which ulcers might be successfully treated and to realize the 

limitationss of endoscopic treatment. In patients who are hemodynamically instable at 

presentationn (indicating a massive bleeding) and who have active bleeding at 

esophagogastroduodenoscopy.. a large ulcer (> 2cm) or an ulcer at the posterior duodenal bulb 
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orr high in the lesser gastric curvature, permanent endoscopic hemostasis is difficult and these 

patientss are at high risk for rebleeding.14-4" IM 

SecondSecond look endoscopy 

Thee value of a second look endoscopy after 24 hours with repeated endoscopic therapy, if 

indicated,, remains controversial. Saeed et al randomized 40 patients with PUB for second 

lookk endoscopy with repeated heater probe therapy or no second look endoscopy. Rebleeding 

wass significantly lower in the group with a second look endoscopy and endoscopic 

retreatmentretreatment (0% vs 24%). " ' Others however, could not confirm the benefit of a second look 

endoscopy.. v The additional value of a programmed endoscopic follow-up examination 

needss to be further evaluated before recommendations can be made. 

Pharmaceuticall  therapy 

Despitee advances in endoscopic hemostatic techniques, rebleeding and mortality remain 

significant.. The hemostatic mechanisms that may influence rebleeding of PUB are largely 

unknown.. There are several explanations for the poor hemostatic response. During 

hemorrhage,, there is enhanced muscle activity, there is no tissue pressure or tamponade effect 

att the bleeding site, and the acidic environment of the stomach interferes with the normal 

coagulationn and platelet function. 

Inn vitro studies have shown that both coagulation and platelet aggregation are highly pH-

dependent.. '' y Compared to the prothrombin time and partial thromboplastin time at pH 7.4, 

theree is a 4-fold prolongation of these clotting times at pH 6.0. At pH 5.0 both the 

prothrombinn time and partial thromboplastin time are not detectable."*12(J 

Reductionn of the pH level also alters platelet aggregation by both inhibiting initial aggregation 

andd by disaggregating previously aggregated pats of platelets. At pH 7.4 platelet aggregation 

iss normal, while at pH 5.9 platelet aggregation is totally inhibited. At pH 6.0 disaggregation 

off  platelet-aggregates occurs in 77%, whereas disaggregation is only 1% at pH 7.3.'IH '" 4 

Loweringg the pH level also increases the peptic breakdown of platelet aggregates.1 Ix Pepsin 

activityy is optimal between pH 1 and 3, but becomes inactive above pH 4.l2 ! 

Furthermore,, in patients with PUB, increased levels of plasminogen activator activity mediate 

enhancedd mucosal fibrinolytic activity.122 
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Inn summary, in vitro studies show that platelet aggregation and blood coagulation become 

abnormall  when pH falls below 6.8. below pH 6.0 platelet disaggregation takes place, below 

pHH 5.4 platelet aggregation and plasma coagulation are virtually abolished, while below pH 

4.00 pepsin is active and fibrin clots and platelet aggregates dissolve. 

Theoretically-- maintaining high intragastric pH in ulcer bleeding seems desirable and might 

influencee rebleeding and accordingly mortality. 

Histamine-:Histamine-: Receptor Antagonists 

Sincee the introduction of cimetidine in 1977. a number of histamine-: receptor antagonists 

(FERAs)) have been widely used in acute UGIB. For oral and intravenous use cimetidine. 

famotidine,, nizatidine and ranitidine are available. 

IntragastricIntragastric pH profile with H;RAs 

Severall  studies have been performed to determine the intragastric pH profile using different 

dosess of FERAs. Merki et al performed a randomized crossover study, comparing individually 

titratedd pH feedback-controlled infusions of omeprazole, ranitidine and placebo in 12 healthy 

volunteers.1233 Even with doses of more than 500 mg ranitidine per day the developing 

tolerancee within the first 72 hours could not be overcome. Also in two other studies 

comparingg the intragastric pH of high dose continuous infusion of omeprazole and ranitidine, 

theree was a marked tolerance seen during infusion of ranitidine after the first 12 hours. 

Experimentall  data suggest that tachyphylaxis observed with EERA therapy is due to a gastrin-

inducedd up-regulation of enterochromaffin-like cell synthesis of histamine, which competes 

withh the FERAs at the parietal cell receptor.126 So, infusion of EERAs rapidly induces 

tachyphylaxis,, causing a rise of intragastric pH. which cannot be overcome by higher doses of 

H:RAs. . 

H:RAH:RA in clinical use 

Inn clinical trials, there is no clear evidence for improvement of outcome in UGIB when using 

FERAs.. A meta-analyses of 27 randomized controlled trials showed a small overall trend in 

favorr of treatment with FERAs, with only a slight reduction of continued bleeding, surgery 

andd mortality.127 Subsequently, a large multicenter randomized controlled trial was performed 

inn patients with gastroduodenal ulcer bleeding comparing famotidine (10 mg bolus injection 
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followedd by continuous infusion of 3.2 mg/h for 72 hours) and placebo.12*  There was no 

differencee observed in the rate of rebleeding. surgery and mortality between the two groups. 

ProtonProton pump inhibitors 

Protonn pump inhibitors (PPIs), which inhibit the activity of the H . K -

adenosinetriphosphatasee (ATPase), interfere with acid secretion regardless of the stimulus. At 

thee moment there are five different PPIs for clinical use; omeprazole, lansoprazole, 

pantoprazole,, rabeprazole and esomeprazole. Only omeprazole and pantoprazole are 

registeredd for intravenous use in Europe. All PPIs are substituted benzimidazoles and have a 

similarr mechanism of action. 

MetabolismMetabolism and elimination 

Alll  PPIs undergo extensive hepatic metabolism via cytochrome Pj^-mediated oxidation. 

Theree are slight differences between the different PPIs regarding the first-pass hepatic 

extractionn and bioavailibility, but this is not considered of clinical relevance124'1''0 In case of 

mildd to moderate hepatic dysfunction and renal dysfunction dose adjustment does not appear 
.. ^ U A A 124.130 

too be needed. 

Becausee PPI inhibition occurs via a covalent bond, inhibition is largely irreversible. Recovery 

off  proton pump activity requires the synthesis of a new H , K. -ATPase molecule. The 

efficacyy of inhibition of the H , K~ -ATPase in the parietal cell is related to the total exposure 

off  the parietal cell to the PPI.1"" ' j l Activation of parietal cells by various stimuli such as food, 

increasedd gastrin levels and regeneration of parietal cells give continued acid secretion. So, 

theoretically,, at the moment of activation of a proton pump a PPI should be available, which 

iss only possible by using continuous intravenous administration. 

intragastricintragastric pH profile with PPIs 

Severall  studies have been performed to study the effect of intravenous and oral PPI on the 

intragastricc acidity. The registered intravenous dose for both omeprazole and pantoprazole is 

400 mg per day. This dose is not sufficient to keep intragastric p\{ above 4 . ' ' '' V1 Intragastric 

pHH profile studies have shown that a bolus infusion of 80 mg omeprazole or pantoprazole 

followedd by continuous infusion of 8 mg/h is sufficient to keep the gastric pH above 6 for 59-
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99.9%% of the time. " ' "" "' " ' Continuous infusion of high dose PPI is more effective than 

repeatedd injections to control the intragastric acidity for the first 24 hours time period.1""'1 v> ',4 

AA bolus infusion to inhibit all activated proton pumps followed by continuous infusion to 

inhibitt all subsequently activated proton pumps seems rational. After the first 24 hours a 

lowerr dose of intravenous or oral PPI might be sufficient to keep a high intragastric pH1-"vi~'\ 

butbut further pH feedback-controlled studies are being awaited. 

PPIsPPIs in clinical use 

Inn randomized trials the role of PPI in preventing rebleeding in patients with PUB has been 

controversiall  (table 7).1--'4'1 

Inn a double blind randomized study performed in India, comparing oral omeprazole 40 mg 

twicee daily with placebo in patients with PUB, omeprazole was associated with a significant 

reductionn in both further bleeding and surgery among patients with non-bleeding visible 

vesselss and adherent clots, but not among those with arterial spurting or oozing.14 No 

endoscopicc therapy was given. The fact that ulcers with major SRH were not treated 

endoscopicallyy makes it difficult to extrapolate these results to the European or American 

situation,, where these ulcers are routinely treated endoscopically. A second Indian RCT again 

showedd a significant decrease of rebleeding rate in PUB patients receiving oral omeprazole 40 

mgg twice daily compared to the group with placebo {respectively 7% vs 21%, p=0.02).14*  All 

ulcerss were treated with epinephrine injections combined with polidocanol. In the discussion 

sectionn of the first mentioned study, Khuroo et al stated that the median intragastric pH 

maintainedd at a level of 5.9 to 7.2 for 24 hours in 10 patients receiving oral omeprazole 40 mg 

twicee daily. In the placebo group the median gastric pH was 0.7 to 3.5.'4 The authors of the 

secondd study suggest that the increased response to oral omeprazole in the Indian patients 

mightt be explained by the fact that the parietal cell mass of Indian subjects with 

gastroduodenall  ulcers is much lower than that of subjects from Western countries.14S 

Upp to now four well-designed RCT's have been published using high dose continuous 

intravenouss infusion of PPI.' ° l44"14'' In two double blind randomized controlled parallel 

studiess by Hasselgren et al and Schaffalitzky et al. comparing omeprazole 80 mg bolus 

followedd by 8 mg h continuous infusion and placebo in patients with major SRH. the overall 
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outcomee improved significantly in favor of omeprazole (p=0.01 7 and p=0.004 

respectively).. ""*  The overall outcome variable was defined as a ranking scale including the 

variabless death, performance of surgery, performance of additional endoscopic treatment, and 

bloodd transfusions evaluated on day 3. The mean number of transfused blood units, the other 

primaryy outcome in the study of Hasselgren, did not differ significantly between the two 

groups.. An overall imbalance in mortality between the treatment groups of both studies was 

reasonn for the Steering Committee to stop the studies. In the study of Hasselgren et al. 

mortalityy at day 3 did not differ between the two groups, but at day 21, mortality was 

significantlyy higher in the omeprazole group. The mortality rate in the placebo group was 

extremelyy low (0.6%), whereas the mortality rate in the omeprazole group was 6.9% and 

ww ithin the expected range. In the parallel study mortality in the omeprazole and placebo 

groupss were 6.2% and 5.9%, respectively.14" 

Linn et al. ,;v compared high dose intravenous omeprazole infusion, 40 mg bolus followed by 

6.77 mg/h and high dose cimetidine infusion, 300 mg bolus followed by 50 mg/h in patients 

withh PUB. In the group with omeprazole the rebleeding rate was significantly less on day 3 

andd day 14. In this study, physicians were not blinded for the study medication, which might 

havee led to co-interventions that biased the results. 

Inn a double blind RCT from China, comparing omeprazole 80 mg bolus injection followed by 

continuouss infusion of 8 mg/h and placebo in patients with PUB, the rebleeding rate was 

significantlyy less after 3, 7 and 30 days in the omeprazole group. Only ulcers with major SRH 

weree included and endoscopically treated with epinephrine injections combined with heater 

probe.. Surgery and mortality did not significantly differ, although there was a slight trend in 

reducedd need for surgery and mortality in the omeprazole group (p = 0.14 and p = 0.13 

respectively).. When stratifying the ulcers by endoscopic findings, both among patients with 

activelyy bleeding ulcers and ulcers with nonbleeding visible vessels, recurrent bleeding in the 

300 days after endoscopic therapy was significantly less common in the omeprazole group 

comparedd to the placebo group. 
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Comment Comment 

Thee heterogeneity of the reported trials (table 7) makes it difficult to pool the results for meta-

analyses.. Reasons for the lack of benefit might be the fact that a relatively low dose of PPI 

wass used in many of the trials (less than SO mg bolus followed by 8 mg h. which is necessary 

too maintain a pH > 6). On the other hand, we still do not know the optimal pH lor hemostasis 

inn vivo, because the studies about this subject are all based on an in vitro situation. Ulcers 

withh major SR.H were not treated endoscopically in all trials, which makes it difficult to 

extrapolatee the results to routine daily practice. When comparing PPI with an active 

comparator,, for example PURA or somatostatin̂ which might themselves have a beneficial 

effect,, the effect of PPI might be underestimated. Placebo-controlled trials are preferable. 

Lookingg at four large studies with patients all having ulcers with major SRH, treated 

endoscopicallyy and receiving high dose intravenous continuous infusion of PPI. we find a 

significantt reduction of rebleeding and surgery, however, without a reduction in mortality. 

Becausee mortality mainly occurs in the very old patients or those with severe co-morbidities, 

furtherr reduction might be impossible. The proportion of truly preventable deaths might be 

tooo small to detect a beneficial change. '' "̂  

Theree still remain important questions to be answered. Why is mortality not influenced 

althoughh rebleeding is significantly reduced? What is the optimal pH for achieving hemostasis 

inn vivo? Is high dose intravenous PPI also beneficial in UGIB caused by other lesions? Also 

detailedd information about the side effects, the adjustments of this high dose for older patients 

orr patients with liver or renal function disorders are not known yet. 

Somatostatin Somatostatin 

Somatostatinn and its analogue octreotide reduce gastric acid secretion and splanchnic blood 

floww and have a cytoprotective effect via increased prostaglandin synthesis. Subgroup 

analysess including only trials with PUB (n=S), from a large meta-analyses evaluating the 

effectt of somatostatin or octreotide in the management of acute nonvariceal UGIB. showed a 

reductionn of continued bleeding or rebleeding (RR 0.4S, 95% confidence interval 0.39-

0.599 }.14" Surgery and mortality did not differ between the somatostatin group and the control 

group.. Two more recently published small RCT's did not found a significant difference in 

rebleeding.. surgery or mortality rate between the somastatin group and the control 
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group.. '' M' A well designed large RCT evaluating the effect of somatostatin compared with 

placeboo in patients with PUB is awaited. 

TranexamicTranexamic avid 

Tranexamicc acid has the ability to inhibit fibrinolysis while having no apparent effect on 

bloodd clotting parameters. A meta-analysis published in 1989 showed that tranexamic acid 

gavee a significant mortality reduction of 40% (95% CI 10-60%) compared to placebo."1 

Theree was no significant difference in surgery nor rebleeding rate. In none of the 6 trials 

endoscopicc therapy was performed. Also in the largest clinical trial only a significant 

reductionn of mortality was found, without differences in surgery and rebleeding rate."2 The 

failuree to detect any differences in rebleeding and operation rate to account for the reduction 

inn mortality is surprising. Because of the efficacy of endoscopic therapy and newer medical 

treatment,, especially PPIs, tranexamic acid is not widely used in patients with PUB.15'' 

Theoretically,, there is an increased risk of thrombosis during treatment with tranexamic acid. 

Theree have been several case reports with thrombotic adverse events, but no excess incidence 

off  thromboses was found in controlled trials.b4 New. properly designed RCT's are necessary 

too determine the place for antifibrinolytic drugs. 

Surgicall  management 

Overr the last two decades endoscopic therapy has superseded surgery as the primary 

treatmentt of ulcer bleeding, leading to a negative selection of patients referred for sugery. 

Mortalityy in this group of patients is high.wl>x!M > In unselected series. 10-20% of PUB 

patientss undergo surgical intervention.-'-'" Surgical management of PUB can be divided into 

directt emergency surgery without preceding EGD, emergency surgery after failure of 

endoscopicc therapy and semi-elective surgery after endoscopic hemostasis. 

TimingTiming of surgery 

Nowadayss surgery is considered a selective therapeutic option, only to be applied if 

endoscopicc treatment has failed. A RCT published in 1999 showed that repeated endoscopic 

therapyy for patients with a recurrent ulcer bleeding, decreased the necessity of surgery, 

withoutt increasing the mortality.'"' There were significantly less complications in the group 
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withh repeated endoscopic therapy compared to the group with surgical intervention. Subgroup 

analysess on the other hand, suggest that for patients with massive bleeding (hypotensive at 

presentationn of rebleeding) and a large ulcer (> 2 cm), surgery might be a better therapy in 

casee of rebleeding than repeated endoscopic therapy. Especially in the group with failure of 

repeatedd endoscopic therapy, morbidity and mortality of surgery was high. Multidisciplinary 

consultationn of the endoscopist, the surgeon and the intervention radiologist should determine 

thee best therapeutic option, which depends on the individual patient and local expertise. 

Semi-selectiveSemi-selective surgery 

AA study from 1990 showed that semi-elective surgery after endoscopic therapy in selected 

groupp high-risk patients prevents rebleeding and creates an optimal condition for surgical 

interventionn with a low mortality (6%).'" Semi-elective surgery after successful endoscopic 

therapyy might be considered for high risk ulcers to prevent rebleeding1"1' ^, but there are not 

enoughh data to support this advise. 

TypeType of surgery 

Thee introduction of PPIs and H. pylori eradication therapy limits the surgical therapy to only 

treatmentt of complicated ulcers including perforation, bleeding and stenosis. Truncal 

vagotomyy and partial gastrectomy are no longer necessary to prevent ulcer recurrence. 

Inn case of ulcer bleeding, surgery should be as minimal as possible in order to stop the 

bleedingg and to prevent rebleeding. However, the question remains whether 'minimal'' 

surgeryy wil l be effective enough. In older RCT's the rebleeding rate was significantly higher 

inn the group with 'minimal' surgery compared to the group with 'resectional' surgery. 

Mortalityy did not differ between the different types of operation. Because there are no up to 

datee RCT's, management advises are based on theoretical arguments. The type of surgery will 

dependd on the individual patient and the experience of the surgeon. 

DuodenalDuodenal ulcer 

Forr smaller duodenal ulcers, minimal surgery with intraluminal stitch ligatures and 

extraluminall  ligation of the supplying arteries seems beneficial. x> When performing 

cxtraluminall  vasoligations it is important to ligate all supplying arteries. In case of large 
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duodenall  ulcers (> 2 cm) a partial gastrectomy with exteriorisation of the ulcer base should he 

performedd because minimal surgery will result in an unacceptable high rebleeding rate."616'1 

(xi^tric(xi^tric ulcer 

Forr smaller gastric ulcers, excision of the ulcer wil l be sufficient. In case of a large gastric 

ulcer,, partial gastrectomy should be performed, l:o l:" , 

Transcatheterr arterial embolisation 

Theree are only few studies reporting transcatheter arterial embolisation for acute upper 

gastrointestinall  bleeding. Toyoda et al achieved hemostasis in 10 11 patients with 

endoscopicallyy uncontrolled bleeding duodenal ulcers using transcatheter arterial 

embolisationn with coils or gel foam powder.161 One patient died of rebleeding. In this study the 

gastro-duodenall  artery, the anterior and posterior superior pancreatico-duodenal artery were 

embolized,, also when no extravasation of contrast was seen. There were no ischaemic 

complications.. Another retrospective trial reported hemostasis after transcatheter arterial 

embolisationn using particles or coils in 52% (26/50).162 Mortality rate in the patients with 

failedd hemostasis was 62%, the overall mortality rate was 40%. Randomized data are needed 

too define the true value of this semi-invasive intervention. 

Diagnosticc tests for H. pylori 

Accuratee diagnosis of H. pylori infection is essential in the management of PUB. There is no 

singlee technique that can be considered optimal for the detection of H. pylori. If the patient is 

stablee during endoscopy, biopsies for H. pylori infection can be taken simultaneously. 

Bleedingg is a rare complication after endoscopic biopsies. In PUD patients sensitivity and 

specificityy is high for the biopsy-based tests; rapid urease test (RUT) has a sensitivity and 

specificityy above 90%. histology has a sensitivity above 90% and culture has a specificity of 

100%% while sensitivity varies widely between centres." i6" 
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InvasiveInvasive II. pylori tests in PL B patients 

Inn the group of patients presenting with bleeding, the accuracy of invasive tests has not been 

clearlyy established. The sensitivity of the RUT is relatively low. ranging from 41% to 75% 

-_.4r\xo4.i<v44 ge v e r a| S I U t j j es | l i n e reported a low sensitivity in PUB patients for culture (range 

34-80%)) and for histology (range 33-77%))._Kxo4 The sensitivity and specificity of the 

combinationn of the invasive tests (RUT. histology and culture) was 49% (95% CI: 40-57) and 

91%% (95% CI: 83-99) respectively. 4 The decreased sensitivity of the invasive tests might be 

explainedd by the bactericidal activity of blood in the stomach on H. pylori infection as 

suggestedd by Houghton et al.Uo Furthermore, the performance of the biopsy-based tests 

dependss on the site, number, and dimension of the biopsies, local expertise of the pathologist 

andd microbiologist. Also the patchy distribution of the germ and the redistribution of the 

bacteriumm towards the corpus with acid suppressant therapy might give false negative 

results.16.. Nowadays patients presenting with upper gastrointestinal bleeding are immediately 

treatedd with high dose PPI. which might interfere with the tests. 

Non-invasiveNon-invasive II. pylori tests in PUB patients 

Whenn biopsies are not taken at the time of the emergency endoscopy one might choose to use 

non-invasivee tests.44 The urea breath test (UBT) is a simple test with a sensitivity and 

specificityy above 95% in PUD patients."'1 However in patients using PPIs or H;RA's. false-

negativee UBT results are common."'1'166'167 Knowing that almost all patients with PUB 

immediatelyy start a PPI nowadays, this wil l lead to false-negative results. One of the 

drawbackss of the UBT is the expense of the UBT-device. resulting in the fact that not all 

hospitalss have the facility to perform the test. 

Severall  serological tests are being used for detection of H. pylori infection. The sensitivity of 

Fnzyme-Linkedd ImmunoSorbant Assay's (ELISA) is between 90-100%, however, specificity 

iss somewhat lower, between 76-96%.'6' For PUB patients, non-invasive tests seemed more 

sensitivee than invasive tests, with a sensitivity of the serological test > 95% andd a sensitivity 

off  the ' 'C-UBT > 92%.v For patients with no prior eradication of H. pylori or medication 

activee against H. pylori, serology is probably the best method of testing. One of the 

drawbackss of the serology test however, is the fact that the measured IgG immunological 

antibodyy responses are a measure of prior exposure and do not always imply current infection. 

Further,, all serologic tests should be validated in the population studied, because of 
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differencess of antigenic properties oflocal bacterial strains, which might differ from those 

usedd in the tests, giving different serologic responses.",s 

Recentlyy a non-invasive antigen-based stool assay for detection of H. pylori infection has 

beenn evaluated. The test was a reliable and easy-to-use tool for diagnosis of II . pylori 

infection.. 6v M Also the accuracy of this test is influenced by the use of PPIs. giving a dose-

dependentt reduction of the sensitivity."1"' ° In patients with PUB this test has not been 

validatedd yet. Additional studies are necessary, before this test can be used in clinical setting. 

Itt is important to realize that all invasive test are less accurate in PUB patients. With the 

exceptionn of serology, all invasive tests and the UBT may give a false negative test result in 

patientss who have taken PPIs. There is no optimal reference value. In patients with negative 

invasivee tests for H. pylori infection and no other risk factors for ulcer disease, one might 

choosee to perform UBT to confirm the absence of H. pylori. 

WhatWhat is the best time to test* 

Thee best and most practical time to test for H. pylori infection is during emergency 

endoscopy,, if the patient is stable enough. It is known that H. pylori infection is not assessed 

systematicallyy in PUB patients.|7U '2 In a Dutch study, only 33% of patients presenting with 

PUBB were tested for H. pylori infection. In an American retrospective study among 2267 

patientss with PUD, H. pylori infection was only screened for in 53-60%.p2 Furthermore, not 

alll  patients tested positive for H. pylori do receive eradication therapy. In a follow up study of 

PUBB patients, only 79% of the patients with a H. pylori infection received eradication 

therapy.. It remains a logistic problem if the test results are only available after discharge of 

thee patient. The test results need to be sent to the general practitioner or to the outpatients" 

clinic.. Eradication therapy might be easily forgotten. 

Preventionn of ulcer recurrence 

HelicobacterHelicobacter pylori 

Severall  randomised controlled trials have shown that eradication of H. pylori remarkably 

decreasess ulcer recurrence.4"' " In a long-term study in patients with uncomplicated ulcer 
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diseasee and no use of NSAIDs or maintenance anti-secretory therapy, recurrence of duodenal 

orr gastric ulceration was completely prevented after successful H. pylori eradication for up to 

9.88 years.41 Eradication of H. pylori did also reduce recurrence of P U B /1 " For all patients 

withh PUD or peptic ulcer complications, both the European Helicobacter Pylori Study 

Group'' 4 ! \ and the American National Institution of Health' f'. advise eradication of H. 

pylori. . 

EradicationEradication therapy 

Thee geographical prevalence of antimicrobial resistance wil l determine which antibiotic 

regimenn should be given. Triple therapy with PPI or ranitidine bismuth citrate combined with 

amoxicillinn and clarithromycin is generally recommended as first line therapy. ' " " In case of 

clarithromycinn resistant strains, regimens based on metronidazole triple therapy should be 

given.. When metronidazol resistance also is a problem, quadruple therapy with PPI. bismuth, 

tetracyclinee and metronidazol should be given.1'x Acquired resistance of H. pylori to 

amoxicillin,, clarithromycin, metronidazole and tetracycline has all been described, giving a 

suboptimall  eradication rate.174 For patients with complicated PUD eradication might be given 

somewhatt longer than the standard 7-day therapy, for example, 10 to 14 days, to increase the 

eradicationn rate. 

Inn contrast to uncomplicated PUD, where successful eradication suffices to heal the ulcer, 

acidd suppressant therapy is advised to follow antimicrobial therapy in bleeding peptic ulcers 

too guarantee full healing. 

ConfirmationConfirmation of the success of eradication 

Becausee of the etiologic role of H. pylori infection and the remarkable reduction of ulcer 

bleedingg relapse after eradication, the success of eradication should always be confirmed in 

PUBB patients. Because no single test can be relied upon to detect colonization by H. pylori, at 

leastt two tests should be used to improve sensitivity.1MUS1 UBT. performed two times at 

differentt time points or endoscopy-based tests if endoscopy is clinically indicated can be used 

too test success of eradication. " v J A PPls should be stopped one week before the test. The 

antigen-basedd stool test is an alternative if UBT is not available . however there are 

conflictingg results with regard to the validity of this test after eradication. >v ' ' " Serology is 

notnot useful because the titre slowlv declines and only after 6 month reliable results can be 
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obtained.. It is without doubt that all patient with gastric ulcers should have a control 

endoscopyy with biopsy-specimens for histology to rule out malignancy. Biopsy specimen tor 

RUT.. histology and culture can be taken at the same time. 

AspirinAspirin and non-steroidal anli-inflainmaforv drugs 

Iff  possible. NSAID use should be stopped. When it is not possible to discontinue NSAIDs. 

patientss should probably be switched to selective COX-2 inhibitors. IW"IK5 Langman et al 

performedd a combined analysis of 8 RCT's including over 5400 patients with osteoarthritis, 

comparingg COX-2 inhibitors with NSAID therapy. The incidence of PUB was significantly 

lesss in the group with COX-2 inhibitor. Several other studies reported significantly fewer 

endoscopicallyy detected ulcers in osteoarthritis patients receiving highly selective COX-2 

inhibitorss compared to non-selective NSAIDs, and comparable ulcer rates compared to 

placebo.1"11 ,s" Furthermore, the VIGOR trial1'"3 and CLASS trial1"', showed less 

gastrointestinall  events of COX-2 inhibitors compared with non-selective NSAIDs, but both 

trialss have been criticized. Serious upper gastrointestinal events were significantly lower in 

rheumatoidd arthritis patients treated with Rofecoxib compared to those treated with Naproxen. 

Thee incidence of myocardial infarction on the other hand, was significantly higher in the 

Rofecoxibb group compared to the Naproxen group.1* 3 In the CLASS trial,H\ Celecoxib was 

associatedd with a lower incidence of symptomatic ulcers and ulcer complications combined, 

ass well as other clinically important toxic effects, compared with non-selective NSAIDs 

(Ibuprofenn or Diclofenac). However, several aspects of this study have been discussed.ISH 

Firstly,, instead of a three arm trial, two separate trials were performed, one comparing 

Celecoxibb with Ibuprofen and one comparing Celecoxib with Diclofenac, which was reported 

ass one trial. Secondly, the duration of follow up was longer than the reported 6-months follow 

up.. Thirdly, patients were allowed to use aspirin, which interferes with the results. Meta-

analysess including all published and unpublished data comparing COX-2 inhibitors with non-

selectivee NSAIDs will be necessary to evaluate the benefit and safety profile of COX-2 

inhibitors. . 

Whenn switched to COX-2 inhibitors a short course of PPI therapy should be prescribed, 

becausee COX-2 inhibitors might retard ulcer healing.1* " There are no data whether COX-2 

inhibitorss or NSAIDs combined with PPI are more effective. 
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Misoprostol,, a prostaglandin analogue, is effective in preventing gastroduodenal ulcers 

associatedd with the use of NSAlDs. In a large study including X843 rheumatoid arthritis 

patients.. Silverstein et al1'' showed reduced NSAID-induced upper gastrointestinal 

complicationn in the Misoprostol group compared with the placebo group. However, side 

effectss of Misoprostol, including the development of diarrhea and abdominal pain, limit the 

usee of this medicine. 

Inn patients in whom NSAID therapy cannot be discontinued, PPIs have been demonstrated to 

bee effective in preventing the recurrence of ulcers.|g11''1" If aspirin use cannot be stopped, 

additionall  therapy with PPI should be prescribed to prevent recurrent ulcer complications. ^ 

//.. pv/ori positive and NSAID positive PUB 

Moree complicated is the management of patients with H. pylori infection and NSAID use. 

whichh are both risk factors for PUD and PUB. It is still not clear whether NSAlDs and H. 

pylorii  act independently or synergistically or whether H. pylori infection is protective, in the 

developmentt of PUB. 

Case-controlCase-control studies 

Severall  studies showed that H. pylori infection and NSAID use were independent risk factors 

forr the development of PUB.21"1''4"1^ Other case-control studies however, showed that H. 

pylorii  infected NSAID users had a lower risk of PUB than II . pylori negative NSAID 

users.4'>'1'"'' On the other hand. Aalykke et al and Tham et al showed an increased risk for both 

PUBB and PUD in NSAID users with H. pylori infection compared to those without H. pylori 

infection. . 

Alsoo a variety of RCT's have tried to find an answer on the interaction between H. pylori 

infectionn and NSAID use. Chan et al evaluated H. pylori infected patients who were going to 

startt using NSAlDs.IMS These patients were randomized for eradication therapy or no 

eradication.. Follow-up endoscopy after X weeks of Naproxen therapy showed significantly 

moree ulcers in the II . pylori positive group, eradication of H. pylori seemed to be effective in 

thee prevention of developing peptic ulcers among patients who are going to start NSAID 

therapy. . 
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Onn the other hand, among H. pylori positive PUD patients or dyspeptic patients, who were 

chronicallyy using NSAIDs. eradication of H. pylori was similar to omeprazole therapy during 

AA months follow-up with regard to peptic ulcers or dyspepsia.!"" furthermore, fewer baseline 

gastricc ulcers healed in the patients who were eradicated, compared to those still infected with 

H.. pylori and using omeprazole, suggesting a protective role of H. pylori infection. Other 

studiess however, could not confirm the influence of H. pylori infection on healing of NSAID 

associatedd peptic ulcers.2"0'2"1 

Inn a recently published randomized trial, I 50 patients with NSAID use and 250 patients with 

low-dosee aspirin use. all admitted with UGIB and infected with H. pylori, were randomized 

forr eradication therapy or PPI therapy during a mean follow up period of 6 months.2"1 In the 

aspirinn group, eradication of H. pylori alone was as effective as maintenance treatment with 

omeprazolee in preventing recurrent UGIB. In the group with NSAID (Naproxen) use 

however,, the estimated probability of recurrent bleeding during the six-months study was 

18%% for patients who received eradication therapy and 4"o for patients who received 

omeprazolee (absolute difference 14%, 95% CI 4.4-24.4 (p=0.005)). Eradication of H. pylori 

alonee was not sufficient to prevent recurrent bleeding in this group. The different outcome 

betweenn aspirin users and NSAID users is not clear. 

Itt is still controversial whether first use of NSAIDs implies a higher risk for PUB.25 The 

damagee in the gastric mucosa appears to occur primarily during the first months of NSAID 

treatment"0-,, possibly due to the gradual adaptive process of the gastric mucosa.2'0. The time 

periodd of drug therapy may be an important determinant of the gastric NSAID toxicity. 

Furthermore,, already existing (H. pylori associated) ulcers might bleed with concomitant 

NSAIDD use; both ulcerogenic and anti-platelet affect may play a role. 

Thee role of H pylori in non-NSAID users is well established with regard to PUD. However, it 

iss challenging to draw conclusions about the effect of H. pylori infection and NSAID use 

regardingg the development o( PUB. Conform the advise of the NIH1 " and The Maastricht 

Consensuss Report' 4. all patients with PUB should be tested for H. pylori, also when there is a 

historyy of recent or chronic NSAID use. 
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H.. pylori should be eradicated in all duodenal and gastric ulcer patient with proven H. pylori 

infection.. The literature is controversial about the interaction between NSAID use and H. 

pylorii  infection in patients with (gastric) ulcer bleeding. " """ Further studies are being 

awaitedd for to find the answer on the interaction between these two risk factors for PUD and 

PUBB and to find out the best therapeutic management. Until that time. H. pylori infection 

shouldd be eradicated in all infected PUB patients. 

Conclusions s 

Pepticc ulcer bleeding remains an important emergency situation with a substantial mortality 

rate.. Aggressive management is necessary: including early endoscopy, endoscopic therapy 

andd high dose intravenous PPI for high-risk ulcers. H. pylori infection should be tested for in 

alll  patients with PUB. and the bacteria should be eradicated, if present. All patients at risk for 

PUBB should stop NSAIDs use. Patients continuing NSAID therapy should use prophylactic 

PPIss or might switch to a COX-2 selective inhibitor. In patients continuing aspirin use an 

additionall  PPI should be started. Prevention of PUB should have priority. 
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