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Introduction

The Danish Society of Gastroenterology and Hepatology have
compiled a national guideline for the management of peptic ulcer
bleeding. It provides evidence-based recommendations for the
assessment and management of peptic ulcer bleeding. Sources of
data included published studies up to June 2014. The guideline
was approved by the Danish Society of Gastroenterology and
Hepatology September 4, 2011. The current version is revised
June 2014.

Subject-area delimitation

This guideline deals with the treatment of patients bleeding from
chronic peptic ulcerations located in the stomach and/or duode-
num.

Background

Peptic ulcer bleeding is a frequent cause of admission to hospital
accounts for almost 2000 admissions annually in Denmark.[1]
Despite the development of more potent acid-inhibiting drugs
and improved endoscopic techniques, mortality has remained
unchanged at about 10% for a many years. This is presumably a
consequence of increasing age and an increased frequency of
comorbidity.

Definitions

Bleeding peptic ulcer is defined as the occurrence of haemateme-
sis and/or melaena and/or an unexplained drop in B-haemoglobin
in a patient in whom a subsequent endoscopy documents that
the source of bleeding is a chronic peptic ulcer. Chronic ulcera-
tions are defined as ulcers with a visible loss of substance that
penetrate the lamina propria and lamina muscularis mucosae.
Chronic ulcerations will normally have a diameter of more than
5mm and should not be confused with acute erosions.

Review of included topics

1. Admission and circulatory restoration

Initial assessment and treatment of patients with suspected
peptic ulcer bleeding is based on the ABCDE principles: Airway,
Breathing, Circulation, Disability and Exposure/Environment.[2]
Staff should be competent in the recognition of airway problems,
use of basic airway manoeuvres, and when to call upon staff
trained in advanced airway therapy.

Unobstructed airways and sufficient respiration is secured. Pe-
ripheral oxygen saturation should be measured and be > 93%.
Oxygen (10-15L/min) should be administered to patients with
haemodynamic disturbance in order to secure adequate delivery
of oxygen and avoiding global hypoperfusion and tissue hy-
poxia.[3]

Treatment of circulatory insufficiency is the cornerstone of the
initial management. A minimum of two large peripheral IV lines
are established and kept open with isotonic NaCl. If the patient is
haemodynamically unstable one or more boli of 500-1,000 ml
isotonic NaCl, or Ringer acetate, is rapidly infused for stabilization
of circulation and ensuring optimal tissue perfusion. A Cochrane
review comparing crystalloid and colloid fluid restoration demon-
strated no significant statistical difference,[4] and as colloids may
interfere with haemostasis, crystalloids are recommended.

Patients with severe bleeding with haemodynamic compromise
should as soon as possible receive balanced blood component
therapy in the following ratio:

Erythrocytes 3 : fresh frozen plasma 3 : platelets 1 [5]

0 rhesus negative blood can be used until compatible blood be-
comes available. Platelets are administered from the beginning
simultaneously with infusion of fresh frozen plasma and erythro-
cytes in separate IV lines. The need of volume replacement
should be assessed by monitoring blood pressure, heart rate,
peripheral perfusion and oxygen saturation.

Care should be taken to avoid overloading, especially in patients
with heart failure because of the risk of development of pulmo-
nary oedema.

In patients with circulatory failure, nasogastric lavage may indi-
cate if the circulatory compromise is a result of upper gastrointes-
tinal bleeding. Nevertheless, it is important to underline that even
clear gastric aspirate cannot rule out severe bleeding and must
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not be used as an argument for postponing upper endoscopy.
Nasogastric lavage should not be used routinely because of the
lack of consequence and risk of pulmonary aspiration.

The following blood samples are to be taken initially: B-
Haemoglobin, B-Platelets, International normalised ratio (INR), P-
Na, P-K, P-Albumin, P-Creatinine, P-Urea, Blood-type, BAC test
and ECG.

Prognostic factors from case history include a description of the
occurrence  of coffee-ground vomit/haematemesis, me-
laena/haematochezia and syncope in conjunction with the
aforementioned symptoms. Intake of nonsteroidal anti-
inflammatory drugs (NSAIDs), acetylsalicylic acid (ASA), other
platelet-inhibiting drugs, anticoagulants, and selective serotonin
reuptake inhibitors (SSRI) is registered. Details, or clinical suspi-
cion, of co-morbidity (particularly heart, liver, kidney and pan-
creas) and previous aortic intervention are important for prog-
nostic reasons, and also of significance for optimal resuscitation
and evaluation of the risk of bleeding from varices, aortoenteric
fistula or pancreatic pseudocyst.

1.1 Restrictive transfusion strategy

Use of a restrictive transfusion strategy (Transfusion threshold: B-
haemoglobin < 7 g/dL) in patients with upper Gl bleeding in gen-
eral seems to be associated with improved survival, lower rate of
rebleeding, and lower risk of complications compared with use a
more liberal transfusion strategy.[6] Stratified analyses have
shown that these advances are not achieved in peptic ulcer bleed-
ing, but mainly in patients with Child-Pugh A or B cirrhosis.[6]
Nevertheless, in peptic ulcer bleeding we recommend use of a
restrictive transfusion strategy as this is as safe as use of a more
liberal transfusion policy and is associated with a lower risk of
development of transfusion-related complications.[6]

We recommend that patients with significant ischemic vascular
disease (ischemic heart disease, cerebral ischemia (previous
stroke or transient ischemic attack), or symptomatic peripheral
vasculopathy) are treated with a liberal transfusion policy (Trans-
fusion threshold: B-haemoglobin < 9 g/dL)

1.2 Risk-scoring systems

Risk-scoring systems for the assessment of patients with upper
Gl-bleeding have two aims: 1. Identification of low-risk patients
who can be managed safely as out-patients, and 2. Identification
of high-risk patients with increased risk of adverse outcome.

1.2.1 Identification of patients with symptoms of upper GI-
bleeding who can be safely managed as outpatients

Around 40% of patients who are admitted to hospital for sus-
pected upper Gl-bleeding in Denmark do not need transfusion, or
haemostatic intervention, and will survive 30 days after time of
presentation.[7]

The Glasgow Blatchford score (GBS) can safely be used for identi-
fication of patients suitable for outpatient care.[7,8] The optimal
threshold of the GBS is <1.[9] Patients with symptoms of upper
Gl-bleeding and a GBS <1 have a risk of 1% of needing transfu-
sion, haemostatic intervention, or death within 30 days.[9] By
implementation of a protocol for non-admission of patients with
a GBS <1 it is expected that 15-20% of all admissions to hospital
for suspected upper Gl-bleeding can be avoided safely.[9]

We recommend that the GBS is calculated for all patients with
upper Gl-bleeding. Cases with low clinical suspicion of upper G-
bleeding and a GBS <1 can be managed as outpatients if there is
no other disease present requiring admission to hospital. We
recommend that these patients are offered diagnostic endoscopy
within a short time-frame.

1.2.2 Identification of high-risk patients with increased risk of
treatment failure

The Rockall score and the GBS is the most validated risk-scoring
systems for identification of patients in risk of treatment failure
(need of endoscopic treatment, surgery, or death). Both risk-
scoring systems have only a limited predictive ability for identifi-
cation of these high-risk patients.[10] There is no evidence that
implementation of a risk-scoring system for identification of high-
risk patients is associated with an improved outcome. The Rockall
score can be used after endoscopy for a rough estimation of the
risk of rebleeding or death. Patients with a Rockall score > 6 have
a high risk of rebleeding and death[11] and should be observed
closely for development of complications.

2. Monitoring

Patients with upper Gl bleeding should be admitted, assessed and
managed in a dedicated bleeding unit, which in a cohort study
was shown to reduce mortality.[12]

Only a sparse number of studies are available on optimal observa-
tion in connection with ulcer bleeding, for which reason the rec-
ommendations below are based on consensus.[13]

The vital parameters: Heart rate, blood pressure, oxygen satura-
tion, respiratory rate, diuresis and level of consciousness are
monitored at least every 15 minutes until the patient has stabi-
lized, then once an hour. Fluid balance should be documented on
specific charts.

During endoscopy the level of consciousness, respiratory rate,
blood pressure, heart rate and oxygen saturation are observed
continuously. Continuous ECG monitoring may be useful. Sup-
plementary monitoring with invasive arterial/venous pressure
measurements and hourly urinary output can be considered in
patients in haemodynamic distress.

Following a haemostatic procedure, respiratory rate, heart rate,
blood pressure, level of consciousness and oxygen saturation
should be recorded at regular intervals with an eye to early iden-
tification of rebleeding. Until four hours after haemostasis is
achieved, it is recommended checking parameters every half an
hour, from 5-12 hours once an hour, from 13-24 hours every four
hours and then a minimum of three times a day.

Rebleeding occurs in 10-15%[1] and should be suspected in case
of redevelopment of haematemesis, melaena, haematochezia,
arterial  hypotension, syncope, tachycardia, falling B-
Haemoglobin, or if lack of normalization of P-Urea is observed.

3. Timing of endoscopy

Patients with suspected peptic ulcer bleeding should generally be
endoscoped within 24 hours of being hospitalized, thereby reduc-
ing the need for surgical haemostasis, rebleeding rate and in-
patient stay.[14]

On suspicion of serious peptic ulcer bleeding and occurrence of
bloody gastric aspirate, endoscopy should be endeavoured within
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twelve hours. A randomized study has shown that this is associ-
ated with earlier discharge and reduces the need for transfu-
sion.[15]

Endoscopy within 6-8 hours generally leads to an increased risk of
poor mucosal overview and pulmonary aspiration, and an in-
creased rate of endoscopic therapy that is not associated with an
improved outcome.[14]

Upper endoscopy should be performed immediately on vital
indication in patients with circulatory shock despite intensive
resuscitation. In patients with haemodynamical instability despite
infusion with 1000 — 2000 ml’s of crystalloids should have per-
formed gastroscopy within one hour.

4. Endoscopic treatment

4.1 Indication and purpose

Endoscopic treatment is indicated in Forrest I-llb ulcers. In addi-
tion to primary haemostasis, endoscopic treatment of

Forrest I-lla ulcers will result in a lower rebleeding rate, rate of
surgery and mortality.[16] Endoscopic treatment of ulcers with an
adherent clot — defined as a coagulum that cannot be removed by
vigorous irrigation or suction — is a subject of controversy.[17] A
meta-analysis has shown that endoscopic treatment for this type
of ulcer does reduce the rate of rebleeding and surgery, but mor-
tality remained unchanged.[18] However, the available studies
are, as far as treatment is concerned, methodologically heteroge-
neous. The most frequently used treatment modality is injection
of 5-10 ml of adrenaline-saline (see section 4.2.1) followed by
removal of the clot and treatment of any underlying bleeding
stigmata with a secondary treatment modality.

4.2 Modalities of therapy

4.2.1 Adrenaline-saline injection

In most instances, treatment with adrenaline-saline injection
(1:10,000) is the technique of choice as the first modality, since
the method is good for achieving haemostasis[19-22] and creating
an overview of the source of bleeding. Three randomized studies
have shown a clear correlation between the volume of adrena-
line-saline injected and the rebleeding rate.[23-25] The rebleed-
ing rate is halved if the injected volume is increased from 5-10 ml
to 13-20 ml.[23] Because development of rebleeding is associated
with up to a six fold increase in mortality[11] it is important to
inject a sufficient amount of adrenaline-saline. For the purpose of
reducing the rebleeding rate a total volume of at least 13 ml
adrenaline-saline should be injected, irrespective of already ob-
tained haemostasis. Injecting a total volume greater than 30 ml
increases the risk of perforation (5%) and protracted abdominal
pain (67%) and should therefore be avoided.[24]

In practice, we recommend quadrant-wise injection of 1-2ml
aliquots 2-3mm from the bleeding point (extravasal deposits)
until a total volume of 13-30ml is injected.

4.2.2 Contact thermal probe

Treatment with contact thermal probes includes use of heater
probe and multipolar electrocoagulation. Both types of thermal
probes are effective.[26-28] The mechanism of action is coaptive
coagulation.

Coaptive coagulation is best achieved by applying the probe with
a steady pressure (compresses the underlying artery and reduces
the heat-sink effect) followed by activation of the probe (3x30J if

a 10F heater probe is used) and lastly removing the probe while
irrigating. In order to remove the blood supply to the bleeding
point we recommend initially treatment at 6-8 sites circumferen-
tially around the bleeding point followed by treatment of the
bleeding point.

4.2.3 Hemoclips

The aim of treatment with hemoclips is to achieve mechanical
haemostasis. Hemoclips are particularly well suited to a visible
vessel. However, application of a hemoclip can be technically
challenging, especially in retroflexion and in the case of ulcers
located to the posterior wall of the duodenal bulb. The evidence
for the effectiveness of hemoclips as compared with a contact
thermal probe is scanty and in several cases contradictory.[29-31]
Overall, the methods seem to be of equal value.[32]

Regarding optimal application of hemoclips we refer to the article
by Kaltenbach and colleagues.[33]

4.2.4 Injection with sclerosing drugs

Injection of a sclerosing drug such as polydocanol (Aethoxysclerol)
and ethanol used to be employed frequently to obtain haemosta-
sis. However, due to reports on subsequent fatal necrotiza-
tion[34-35] and the emergence of better alternatives, injection
treatment with sclerosing drugs can no longer be recommended
for peptic ulcer bleeding.

4.2.5 Argon plasma coagulation

The evidence for efficacy of argon plasma coagulation in the
treatment of ulcer bleeding is limited. A randomized trial seem to
show that argon plasma coagulation is associated with a higher
risk of treatment failure (rebleeding, surgery, or death) when
compared with hemoclips (16% versus 6%).[36] The existing
evidence in this area is based on populations that are very differ-
ent from the Danish population, and the underlying studies are
characterised by lack of power and a considerable risk of bias. The
effectiveness of argon plasma coagulation is presumably limited
due to a modest depth effect and lack of coaptive coagulation.
Therefore, use of argon plasma coagulation in treatment of peptic
ulcer bleeding cannot be recommended.

4.3 Mono versus dual therapy

There are numerous studies, including a number of meta-
analyses, comparing different forms of endoscopic therapy. An
important aspect in this context is whether monotherapy with a
particular form of therapy is associated with the same outcome as
dual therapy. Unfortunately, there is divergence between studies
in several areas.

Use of adrenaline-saline injection as monotherapy is associated
with a rebleeding rate of just under 20%.[37] A Cochrane analysis
has shown that by adding a secondary treatment modality it is
possible to reduce both rebleeding rate, the rate of surgery, and
mortality.[37] Thus, adrenaline-saline injection should always be
supplemented with a secondary form of therapy.

Three meta-analyses have compared the effect of monotherapy
with contact thermal probes with dual therapy.[38-40] The find-
ings in these studies are diverging, and the conclusions controver-
sial.[41-43] A meta-analysis found that monotherapy with contact
thermal probes was associated with a higher rate of rebleeding
compared with dual therapy.[40] The evidence in this area is
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uncertain but based on the aforementioned study we recom-
mend that treatment with contact thermal probes is combined
with another endoscopic treatment modality.

Only few studies have compared monotherapy with hemoclips
with endoscopic combination therapy. In the meta-analyses de-
scribed previously, monotherapy with hemoclips seems to as
efficient as combination therapy.[38-40]

5. Invasive procedures

Transcatheter arterial embolization (TAE) and surgery are used in
patients with severe bleeding not responding to endoscopic ther-
apy. There are no high-quality trials comparing the outcome of
TAE and surgery. Patients treated with TAE seem to have the
same survival as patients undergoing surgery despite that pa-
tients treated with TAE in general are older and have more co-
morbidities.[44] On the other hand surgery seems to be associ-
ated with a lower rate of rebleeding than TAE.[44] We
recommend that TAE is used as the first line of therapy in patients
with bleeding not responding to endoscopic therapy in centres
where this treatment is available.

5.1 Transcatheter arterial embolization

If endoscopic haemostasis cannot be achieved, the patient should
undergo TAE without delay. Using TAE it is possible to achieve
haemostasis in 93% of patients.[45] If no active bleeding is pre-
sent at time of angiography ”blind embolization” can be per-
formed based of knowledge of the ulcer’s anatomical loca-
tion.[45] If possible, a hemoclip should be placed in the edge of
the ulcer during the preceding endoscopy, thus facilitating identi-
fication of the bleeding vessel. Sodium bicarbonate can be used in
azotaemic patients.

5.2 Surgical haemostasis

If endoscopic haemostasis cannot be achieved and TAE is not
feasible, an emergency operation must be performed. It is rec-
ommended undertaking transfixion of the ulcer and the bleeding
vessel rather than gastric resection. Mortality after both interven-
tions is identical [46-47] for which reason the simplest operation
should be used. There is no evidence supporting use of a specific
access, surgical technique, or suture technique. In patients with
Billroth 1l gastrectomy it is sometimes impossible to suture or
staple the duodenum distally to the ulcer. In these cases we
recommend that the transfixed ulcer base is left in the posterior
wall of the duodenal bulb, the anterior wall is sutured down to
the anal part of the fibrous ulcer and a drain inserted into the
duodenal lumen for decompression. The drain is best positioned
via a separate incision laterally into the descending part of duo-
denum.[48] In general, extraluminal drains are not necessary
after surgery for ulcer bleeding.

6. Rebleeding

At the first episode of rebleeding, therapeutic endoscopy is re-
peated if considered technically possible. Repeated endoscopic
treatment is less effective than surgery in achieving haemostasis,
but equal in terms of survival and associated with fewer compli-
cations.[49] In the event of repeated rebleeding, treatment with
repeat endoscopic therapy, TAE or surgery must be considered on
the basis of a case-by-case judgement and local expertise.

7. Medical treatment

7.1 Proton pump inhibitors (PPI)

A Cochrane analysis from 2006 showed that treatment with PPI
overall reduces the rebleeding rate and the need for surgical
haemostasis as compared with treatment with placebo or hista-
mine-2 receptor antagonists.[50] For ulcers with active bleeding
or a visible vessel treated with endoscopic therapy, it was found
that infusion of high-dose PPl (80mg bolus followed by 8mg/hour
in 72 hours) in addition resulted in reduced mortality. Based on
this use of high dose PPI-infusion has been recommended world-
wide following endoscopic treatment for peptic ulcer bleeding.

A later Cochrane analysis from 2013 did not find any differences
in outcome between use of high dose versus non-high dose PPI
following endoscopic therapy for peptic ulcer bleeding.[51] This
analysis was associated with considerable risk of bias and a low
event rate indicated that patients with severe bleeding were not
sufficiently represented.[51,52] Accordingly, the authors con-
cluded that use of high-dose PPI is still recommended following
endoscopic therapy for peptic ulcer bleeding.

A Cochrane analysis has shown that treatment with preendo-
scopy PPI reduces the need for endoscopic therapy.[53] Use of
preendoscopy PPl is, however, not associated with a reduced rate
of rebleeding, need for surgery, or mortality.[53] Treatment with
preendoscopy PPl is not recommended and should not delay the
timing of endoscopy.

All patients with ulcer bleeding should be placed on treatment
with proton pump inhibitors. Low-risk ulcers (Forrest llc-Ill) are
treated with oral PPl at a dose equipotent to 20 mg omeprazole
daily. We recommend that high-risk ulcers (Forrest I-llb) should
be treated with high dose PPI (80mg of PPI as bolus followed by 8
mg/hour for 72 hours) following endoscopic therapy.

7.2 Pausing treatment with ASA, ADP receptor inhibitors, anti-
coagulants, NSAIDs and SSRI

The risk of developing arterial thrombosis is almost doubled when
discontinuing well-indicated ASA treatment.[54] Premature with-
drawal of anti-platelet therapy is the most significant risk factor
for stent thrombosis among patients with coronary stents.

A randomized trial has shown that continuation of well-indicated
low-dose ASA in patients receiving high-dose intravenous PPI
after endoscopic treatment reduces mortality without causing a
significant increase in rate of rebleeding.[55] The platelet function
in normal subjects is inhibited for up to five days after withdrawal
of ASA or adenosine diphosphate (ADP) receptor inhibitors (e.g.
clopidogrel), but presumably for a shorter time in bleeding pa-
tients. Consequently, both drugs can safely be paused for 24
hours until the bleeding has stopped and the situation is stabi-
lized.

It is recommended pausing treatment with ASA, ADP receptor
inhibitors, anticoagulants, NSAIDs, and SSRI in the presence of
ulcer bleeding. Low-dose ASA can be resumed after 24 hours if
there is no sign of rebleeding. Treatment with ADP receptor in-
hibitors in patients with coronary stents can be resumed after
three days. In case of doubt it is recommended to consult a cardi-
ologist. Unnecessary NSAID intake should be discontinued.
Treatment with anticoagulants and SSRI can be resumed after five
days.
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7.3 Tranexamic acid

A Cochrane analysis has found that treatment with tranexamic
acid may reduce mortality when compared to placebo.[56] The
analysis did not identify any differences in need for transfusion,
rebleeding rate, or need of surgery. As the included studies were
very old PPl was only used in one study and sufficient endoscopic
therapy according to nowadays standard was not used in any of
the studies. Therefore, there is insufficient evidence to recom-
mend the use of tranexamic acid for peptic ulcer bleeding.

7.4 Thrombosis prophylaxis

Deep vein thrombosis is a frequent complication following ab-
dominal surgery (7-45%).[57] A Cochrane analysis has shown that
extended treatment with low-molecular heparins (LMH) following
major abdominal operations reduces the risk of developing ve-
nous thromboembolism without increasing the risk of postopera-
tive bleeding.[58] Supplementary mechanical treatment with
graduated compression stockings and early mobilization further
reduces the occurrence of thromboembolic events.[59]

We recommend use of LMH and compression stockings following
surgical haemostasis. The treatment can beneficially be continued
for four weeks.

8. Nutrition

There are only few studies evaluating the importance of nutrition
for peptic ulcer bleeding. A randomized study found that resum-
ing oral intake one to two days after endoscopic therapy reduced
in-patient stay without affecting the outcome.[60]

It is recommended that patients with endo-
scopic/endovascular/surgically treated peptic ulcer bleeding are
allowed an oral liquid diet for the first 24 hours after the proce-
dure and then a normal diet. Patients with low-risk ulcer disease
(Forrest llc-1ll) without clinical suspicion of significant bleeding
can be given a normal diet once the effect of the analgesia has
worn off.

9. Discharge

Several studies have shown that patients at low risk of rebleeding
or mortality can be discharged early.[61-63] Thus, patients with
low-risk ulcers (Forrest llc-1ll) without circulatory distress, or
serious competing illness, can often be discharged within 24
hours of endoscopy.

Among patients requiring endoscopic treatment who rebleed
within a month, the majority (60-76%) rebleed within 72
hours.[64-66] These patients can normally be discharged after 72
hours of PPl infusion if there is no sign of rebleeding.

10. Aftercare

10.1 Helicobacter pylori infection

All patients with peptic ulcer disease must have the Helicobacter
pylori status established and Helicobacter-positive patients
should receive eradication therapy in order to reduce the recur-
rence rate.[67] Reference is made to the DSGH guideline on the
diagnosis and treatment of Helicobacter pylori infection.

10.2 Monitoring gastric ulcers
If a satisfactory number of biopsies (5-7) has not been taken from
patients with gastric ulcers, or the experienced endoscopist is in

doubt regarding the risk of malignancy, follow-up gastroscopy
must be performed after 4-6 weeks.[68]

10.3 PPI prophylaxis

Intake of ASA or NSAIDs is associated with an increased relative
risk of ulcer complications of 4-7.[69] During ASA treatment, the
risk of recurrence of peptic ulcer bleeding is prevented just as
effectively with omeprazole 20 mg and Helicobacter pylori eradi-
cation, while only PPI prevents recurrence of ulcer bleeding on
treatment with NSAIDs.[70] In patients with previous peptic ulcer
bleeding, long-term treatment with clopidogrel 75 mg produces 8
times more bleeding recurrences than the combination of ASA
80-100 mg and PPI.[71,72] A combination of PPl and ASA seems
safer in terms of preventing bleeding than a combination of PPI
and clopidogrel.[73] It is controversial whether pantoprazole
should be preferred to other types of PPl in patients treated with
clopidogrel.[74] The significance of any PPI-clopidogrel interaction
is not clarified.

It is recommended that patients needing continued ASA or
NSAIDs treatment are given prophylactic treatment with PPl at
standard dosage. The combination of 75 mg ASA and PPI should
be given preference over monotherapy with clopidogrel in pa-
tients needing platelet-inhibiting treatment on the basis of indica-
tions other than coronary stents.

Levels of evidence for clinical recommendations

Admission and circulatory restoration
Immediate and intensive circulatory stabi-
lization is essential for survival

Evidence Il

Resuscitation with infusion of colloids is no | Evidence la
more effective than crystalloids, for which
reason the latter should be preferred

In the event of circulatory failure, bal- Evidence IV
anced blood component therapy should
be initiated as quickly as possible

In stable patients without significant is- Evidence Ib
chemic vascular disease a restrictive trans-
fusion strategy should be used as this is
associated with a lower risk of transfusion-
related complications

In patients with circulatory failure highest Evidence IV
possible oxygen supplement should be
initiated

Nasogastric lavage should not be used Evidence IV
routinely

Cases with low clinical suspicion of upper Evidence lla
Gl-bleeding and a GBS <1 can be managed
as outpatients if there is no other disease
present requiring admission to hospital

Monitoring

Patients with upper gastrointestinal bleed-
ing should be managed in a dedicated unit
with specially trained staff, thereby reduc-
ing mortality

Evidence Il
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Documentation of administration of fluids
and blood on dedicated charts

Time intervals for observation following
admission, endoscopy and surgery

Timing of endoscopy

Endoscopy should generally be performed
within 24 hours, reducing operation rate,

rebleeding rate and duration of in-patient
stay

When serious ulcer bleeding is suspected
and blood found in gastric aspirate, endo-
scopy within 12 hours will result in faster
discharge and reduced need for transfu-
sions

In general, endoscopy within 6-8 hours
entails an increased risk of poor mucosal
overview due to retained blood, greater
risk of aspiration and an increased rate of
therapy that will not improve the progno-
sis.

Endoscopic treatment
Endoscopic treatment is indicated for
Forrest Type I-llb ulcers

Initial treatment with injection of 13-25 ml
adrenaline-saline is efficient in achieving
haemostasis and reducing rebleeding rate

Monotherapy with adrenaline-saline injec-
tion or contact thermal devices should be
avoided

Monotherapy with hemoclips is just as
effective as endoscopic combination ther-

apy

Secondary treatment with heater probe or
hemoclips is of equal value

Invasive procedures
TAE and surgery are equal in terms of
rebleeding rate and mortality

In the case of surgical haemostasis, trans-
fixion of the ulcer is preferred

Rebleeding
First rebleeding episode should, if techni-
cally possible, be treated endoscopically

Pharmacological treatment

Treatment with PPI following endoscopy
reduces the rebleeding rate and the need
for surgical haemostasis

Evidence IV

Evidence IV

Evidence Il

Evidence Ib

Evidence IV

Evidence la

Evidence Ib

Evidence la

Evidence la

Evidence la

Evidence Il

Evidence Il

Evidence Ib

Evidence la

Following successful endoscopic therapy, Evidence IV
PPl treatment should be given as an intra-
venous bolus followed by continuous
infusion

Pause treatment with ASA, ADP receptor Evidence IlI
inhibitors, anticoagulants, NSAIDs and SSRI

Low-dose ASA can be resumed after 24 Evidence Ib
hours

Nutrition

Patients with Forrest llc-Ill ulcers are al- Evidence IV

lowed a normal diet after endoscopy

Patients who have been treated endo- Evidence IV
scopically are allowed a liquid diet for the
first 24 hours after the procedure and then
an unrestricted diet

Discharge
Patients with Forrest llc-1ll ulcers and no Evidence Ib
haemodynamic disturbance or serious
comorbidity can often be discharged with-
in a day of completing endoscopy

Patients with ulcers requiring endoscopic Evidence IV
treatment are discharged on the basis of
case-by-case judgement after 72 hours of
PPl infusion

Aftercare
All patients with peptic ulcer bleeding Evidence la
should be tested for Helicobacter pylori

If a satisfactory number of biopsies has not | Evidence IV
been taken from gastric ulcers, or the
experienced endoscopist is in doubt re-
garding the risk of malignancy, follow-up
gastroscopy must be performed after 4-6
weeks

Patients in need of continued treatment Evidence Ib
with ASA or NSAIDs should be put on
prophylactic treatment with PPI at stan-
dard dosage

The combination of 75mg ASA and PPI Evidence Il
should be preferred to monotherapy with
clopidogrel in patients needing anti-
platelet therapy on the basis of indications
other than coronary stents

Quick guide
Admission and initial resuscitation
e Patients are assessed and managed in accordance with the
ABCDE principles
e A minimum of two large peripheral IV lines are estab-
lished
e Haemodynamically unstable patients are treated with
rapid infusion of one or more boli of 500-1,000 ml iso-
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tonic NaCl, or Ringer acetate, for stabilization of circula-
tion and ensuring optimal tissue perfusion.

® |n the event of life-threatening bleeding, balanced blood
component therapy in the proportions
erythrocytes 3 : fresh frozen plasma 3 : platelets 1 is ini-
tiated as quickly as possible.

® |n medical history, information about haematemesis, me-
laena, haematochezia, syncope,
NSAIDs/ASA/anticoagulants/SSRI intake, comorbidity or
previous intervention on abdominal aorta should be ob-
tained

® Patients with low clinical suspicion of upper Gl-bleeding
and a GBS <1 can be managed as outpatients if there is
no other disease present requiring admission to hospi-
tal.

Initial monitoring

e Heart rate, blood pressure, saturation, respiratory rate,
diuresis and level of consciousness should be monitored
every 15 min until the patient has stabilized and then
once hourly

e Administration of fluids and blood should be documented
on a dedicated chart

e Patients should be assessed and managed in a dedicated
unit with specially trained staff

Timing of endoscopy
e Should generally be undertaken within 24 hours
e [f severe bleeding is suspected, endoscopy within 12 hours
is recommended
e |f the patient’s circulation cannot be stabilized,
endoscopy is performed on vital indication

urgent

Endoscopic treatment

® Forrest type I-llb ulcers should be treated endo-scopically

® |n most situations injection of 13-30 ml adrenaline-saline
is the technique of choice as the first endoscopic treat-
ment modality

® Endoscopic injection of adrenaline-saline should always be
supplemented with a secondary therapeutic modality,
usually in the form of a contact thermal probe or hemo-
clips

Invasive procedures
® |n patients with severe bleeding not responding to endo-
scopic therapy immediate treatment with TAE is rec-
ommended
e |f TAE is unavailable, immediate laparotomy, transfixion
and ligation of the bleeding vessel is performed

Rebleeding
e Rebleeding should initially be treated by repeat endo-
scopic therapy, if technically possible
e |n the event of further rebleeding, TAE, surgery or re-
peated endoscopic treatment is considered

Initial pharmacological treatment

® Pause any ASA, NSAIDs, ADP receptor inhibitors, antico-
agulants, and SSRI treatment

e Low-risk ulcers (Forrest lic-Ill) are treated with oral stan-
dard-dosage PPI.

e Ulcers requiring endoscopic treatment are treated with
high-dose PPI given intravenously as bolus followed by
continuous infusion for 72 hours

e Helicobacter pylori positive patients are given eradication
therapy

e Patients who have had surgical haemostasis performed
must be treated with low-molecular heparin and com-
pression stockings postoperatively

Summary

Description: The Danish Society of Gastroenterology and Hepa-
tology have compiled a national guideline for the management of
peptic ulcer bleeding. Sources of data included published studies
up to June 2014. Quality of evidence and strength of recommen-
dations have been graded. The guideline was approved by the
Danish Society of Gastroenterology and Hepatology September 4,
2011. The current version is revised June 2014.
Recommendations: Recommendations emphasize the importance
of early and efficient resuscitation. Use of a restrictive blood
transfusion policy is recommended in haemodynamically stable
patients without serious ischaemic disease. Endoscopy should
generally be performed within 24 hours, reducing operation rate,
rebleeding rate and duration of in-patient stay. When serious
ulcer bleeding is suspected and blood found in gastric aspirate,
endoscopy within 12 hours will result in faster discharge and
reduced need for transfusions. Endoscopic hemostasis remains
indicated for high-risk lesions. Hemoclips, thermocoagulation, and
epinephrine injection are effective in achieving endoscopic hemo-
stasis. Use of endoscopic monotherapy with epinephrine injection
is not recommended. Intravenous high-dose proton pump inhibi-
tor (PPI) therapy for 72 hours after successful endoscopic hemo-
stasis is recommended even though the evidence is questionable.
Although selected patients can be discharged promptly after
endoscopy, high-risk patients should be hospitalized for at least 3
days after endoscopic hemostasis. Patients with peptic ulcer
bleeding who require secondary cardiovascular prophylaxis
should start receiving acetylsalicylic acid (ASA) within 24 hours
from primary endoscopy.

Patients in need of continued treatment with ASA or a nonster-
oidal anti-inflammatory drug should be put on prophylactic treat-
ment with PPl at standard dosage. The combination of 75mg ASA
and PPI should be preferred to monotherapy with clopidogrel in
patients needing anti-platelet therapy on the basis of indications
other than coronary stents. Low-risk patients without clinical
suspicion of peptic ulcer bleeding who have a Glasgow Blatchford
score < 1 can be offered out-patient care, unless hospital admis-
sion is required for other reasons.

References

1.  Danish Clinical Register of Emergency Surgery. Annual
report 2013. http://www.sundhed.dk (Assessed August
2014)

2. Thim T, Krarup NH, Grove EL, et al. ABCDE - systematisk
tilgang til patienter med kritisk sygdom. Ugeskr Laeger
2010;172:3264-3266.

3. ERC. Advanced Life Support. 5 ed2006.

4, Perel P, Roberts I. Colloids versus crystalloids for fluid
resuscitation in critically ill patients. Cochrane Data-
base Syst Rev 2007:CD000567.

5.  Danish Health and Medicines Authority. Guideline on
treatment with blood transfusion 2007.

DANISH MEDICAL JOURNAL 7



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

https://sundhedsstyrelsen.dk/da/udgivelser/2007/veijl
edning-om-blodtransfusion (Assessed August 2014)
Villanueva CV, Colomo A, Bosch A, et al. Transfusion
strategies for acute upper gastrointestinal bleeding. N
EnglJ Med 2013;368:11-21.

Laursen SB, Hansen JM, Schaffalitzky de Muckadell.
The Glasgow Blatchford is the most accurate assess-
ment of patients with upper gastrointestinal hemor-
rhage. Clin Gastroenteol Hepatol 2012;10:1130-1135.
Stanley AJ, Ashley D, Dalton HR, et al. Outpatient man-
agement of patients with low-risk  upper-
gastrointestinal haemorrhage: multicenter validation
and prospective evaluation. Lancet 2009;373:42-47.
Laursen SB, Dalton HR, Murray IA, et al. International
multicentre study of optimal use of the Glasgow
Blatchford score in identifying low-risk patients with
upper gastrointestinal bleeding suitable for outpatient
management. Clin Gastroenterol Hepatol. In press.
DOI: 10.1016/j.cgh.2014.07.023

Stanley AJ, Dalton HR, Blatchford O, et al. Multicentre
comparison of the Glasgow Blatchford and Rockall
scores in the prediction of clinical end-points after up-
per gastrointestinal haemorrhage. Aliment Pharmacol
Ther 2011;34:470-475.

Rockall TA, Logan RFA, Devlin HB, et al. Risk assess-
ment after acute upper gastrointestinal haemorrhage.
Gut 1996;38:316-21.

Sanders DS, Perry MJ, Jones SG, et al. Effectiveness of
an upper-gastrointestinal haemorrhage unit: a pro-
spective analysis of 900 consecutive cases using the
Rockall score as a method of risk standardisation. Eur J
Gastroenterol Hepatol 2004;16:487-494.

Det nationale indikatorprojekt. Blgdende gastroduo-
denalt ulcus — Tvaerfaglig national klinisk retningslinje
for diagnostisk, behandling og pleje.
http://www.nip.dk

Laursen SB, Schaffalitzky de Muckadell OB. Det optima-
le tidspunkt for gastroskopi ved sveer ulcusblgdning er
ikke fastlagt. Ugeskr Laeger 2011;173:1130-4.

Lin HJ, Wang K, Perng CL et al. Early or delayed endo-
scopy for patients with peptic ulcer bleeding: a pro-
spective randomized study. J Clin Gastroenterol
1996;22:267-71.

Cook DJ, Guyatt GH, Salena BJ et al. Endoscopic ther-
apy for acute nonvariceal upper gastrointestinal hem-
orrhage: a meta-analysis. Gastroenterology 1992;
102:139-48.

Barkun AN, Bardou M, Kuipers EJ et al. International
consensus recommendations on the management of
patients with nonvariceal upper gastrointestinal bleed-
ing. Ann Intern Med 2010;152:101-113.

Kahl CJ, Jensen DM, Sung JJY et al. Endoscopic Therapy
Versus Medical Therapy for Bleeding Peptic Ulcer With
Adherent Clot: A Meta-analysis. Gastroenterology
2005;129:855-862.

Choudari CP, Palmer KR. Endoscopic injection therapy
for bleeding peptic ulcer; a comparison of adrenaline
alone with adrenaline plus ethanolamine oleate. Gut.
May 1994;35:608-610.

Chung SC, Leong HT, Chan AC, et al. Epinephrine or
epinephrine plus alcohol for injection of bleeding ul-
cers: a prospective randomized trial. Gastrointest En-
dosc. Jun 1996;43:591-595.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Llach J, Bordas JM, Salmeron JM, et al. A prospective
randomized trial of heater probe thermocoagulation
versus injection therapy in peptic ulcer hemorrhage.
Gastrointest Endosc. Feb 1996;43:117-120.

Rollhauser C, Fleischer DE. Current status of endo-
scopic therapy for ulcer bleeding. Baillieres Best Pract
Res Clin Gastroenterol 2000;14:391-410.

Lin HJ, Hsieh YH, Tseng GY, et al. A prospective, ran-
domized trial of large- versus small-volume endoscopic
injection of epinephrine for peptic ulcer bleeding. Gas-
trointest Endosc 2002;55:615-619.

Liou TC, Lin SC, Wang HY, et al. Optimal injection vol-
ume of epinephrine for endoscopic treatment of peptic
ulcer bleeding. World J Gastroenterol 2006;12:3108-
3113.

Park CH, Lee SJ, Park JH, et al.Optimal injection volume
of epinephrine for endoscopic prevention of recurrent
peptic  ulcer  bleeding.  Gastrointest  Endosc.
2004;60:875-80.

Matthewson K, Swain CP, Bland M, et al. Randomized
comparison of Nd YAG laser, heater probe, and no en-
doscopic therapy for bleeding peptic ulcers. Gastroen-
terology 1990; 98:1239-44.

Hui WM, Ng MM, Lok AS, et al. A randomized compara-
tive study of laser photocoagulation, heater probe, and
bipolar electrocoagulation in the treatment of actively
bleeding ulcers. Gastrointest Endosc 1991;37:299-304.
Laine L. Multipolar electrocoagulation in the treatment
of active upper gastrointestinal tract hemorrhage. A
prospective controlled trial. N Engl J Med
1987;316:1613-7.

Cipolletta L, Bianco MA, Marmo R, et al. Endoclips ver-
sus heater probe in preventing early recurrent bleeding
from peptic ulcer: a prospective and randomized trial.
Gastrointest Endosc 2001;53:147-51.

Lin HJ, Hsieh YH, Tseng GY, et al. A prospective, ran-
domized trial of endoscopic hemoclip versus heater
probe thermocoagulation for peptic ulcer bleeding. Am
J Gastroenterol 2002;97:2250-4.

Lin HJ, Perng CL, Sun IC, et al. Endoscopic haemoclip
versus heater probe thermocoagulation plus hyper-
tonic saline-epinephrine injection for peptic ulcer
bleeding. Dig Liver Dis 2003;35:898-902.

Yuan Y, Wang C, Hunt RH. Endoscopic clipping for acute
nonvariceal upper-Gl bleeding: a meta-analysis and
critical appraisal of randomized controlled trials. Ga-
strointest Endosc. 2008;68:339-51.

Kaltenbach TK, Friedland S, Barro J, et al. Clipping for
upper gastrointestinal bleeding. Am J Gastroenterol
2006;915-918.

Levy J, Khakoo S et al. Fatal injection sclerotherapy of a
bleeding peptic ulcer (letter). Lancet 1991; 337: 504.
Loperfido S, Patelli G et al. Extensive necrosis of gastric
mucosa following injeciont therapy of bleeding peptic
ulcer (letter). Endoscopy 1990; 22:285-286.

Karaman A, Baskol M, Gursoy S, et al. Epinephrine plus
argon plasma or heater probe coagulation in ulcer
bleeding. World J Gastroenterol. 2011;17:4109-12.37.
Vergara M, Calvet X, Gisbert JP. Epinephrine injection
versus epinephrine injection and a second endoscopic
method in high risk bleeding ulcers. Cochrane Database
Syst Rev 2007;CD005584.

DANISH MEDICAL JOURNAL 8



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Marmo R, Rotondano G, Piscopo R, et al. Dual therapy
versus monotherapy in the endoscopic treatment of
high-risk bleeding ulcers: a meta-analysis of controlled
trials. Am J Gastroenterol. 2007;102:279-289.

Sung JJ, Tsoi KK, Lai LH, et al. Endoscopic clipping ver-
sus injection and thermo-coagulation in the treatment
of non-variceal upper gastrointestinal bleeding: a me-
ta-analysis.

Barkun AN, Martel M, Toubouti Y, et al. Endoscopic
hemostasis in peptic ulcer bleeding for patients with
high-risk lesions: a series of meta-analyses. Gastroin-
test Endosc 2009;69:786-99.

Calvet X, Vergara M, Gisbert JP, et al. Dual versus en-
doscopic monotherapy in bleeding peptic ulcers. Am J
Gastroenterol. 2007;102:1826-7; author reply 1827-8.
Bai Y, Zhaoshen L. Results of meta-analysis should be
interpreted with much caution. Am J Gastroenterol.
2007;102:1826; author reply 1827-8.

Adler DG. Is dual therapy superior to monotherapy for
the endoscopic treatment of patients with high-risk
peptic ulcer bleeding? Nat Clin Pract Gastroenterol
Hepatol 2007;4:480-1.

Beggs AD, Dilworth MP, Powell SL, et al. A systematic
review of transarterial embolization versus emergency
surgery in treatment of major nonvariceal upper gas-
trointestinal  bleeding. Clin Exp Gastroenterol
2014;7:93-104.

Loffroy R, Rao P, Ota S, et al. Embolization of acute
nonvariceal upper gastrointestinal hemorrhage resis-
tant to endoscopic treatment: results and predictors of
recurrent bleeding. Cardiovasc Intervent Radiol
2010;33:1088-100.

Millat B, Hay JM, Valleur P, et al. Emergency surgical
treatment for bleeding duodenal ulcer: oversewing
plus vagotomy versus gastric resection, a controlled
randomized trial. French Associations for Surgical Re-
search. World J Surg 1993;17:568-573.

Poxon VA, Keighley MR, Dykes PW, et al. Comparison
of minimal and conventional surgery in patients with
bleeding peptic ulcer: a multicentre trial. Br J Surg
1991;78:1344-1345.

Saunders WB. Core Topics in general and emergency
surgery. 2 ed2001.

Lau JY, Sung JJ, Lam YH, et al. Endoscopic retreatment
compared with surgery in patients with recurrent
bleeding after initial endoscopic control of bleeding ul-
cers. N Engl J Med 1999;340:751-756.

Leontiadis GI, Sharma VK, Howden CW. Proton pump
inhibitor treatment for acute peptic ulcer bleeding.
Cochrane Database Syst Rev 2006:CD002094.
Neumann |, Letelier LM, Rada G et al. Comparison of
different regimens of proton pump inhibitors for acute
peptic ulcer bleeding. Cochrane Database Syst Rev
2013;6:CD007999.

Laursen SB, Schaffalitzky de Muckadell OB. Syrepum-
pehaemmerbehandling ved ulcusblgdning — en gen-
nemgang af et Cochranereview. Ugeskr Laeger
2014;176:V08130529.

Dorward S, Sreedharan A, Leontiadis Gl, et al. Proton
pump inhibitor treatment initiated prior to endoscopic
diagnosis in upper gastrointestinal bleeding. Cochrane
Database Syst Rev 2006: CD005415.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Biondi-Zoccai GG, Lotrionte M, Agostoni P, et al. A sys-
tematic review and meta-analysis on the hazards of
discontinuing or not adhering to aspirin among 50,279
patients at risk for coronary artery disease. Eur Heart J
2006;27:2667-2674.

Sung JJ, Lau JY, Ching JY, et al. Continuation of low-
dose aspirin therapy in peptic ulcer bleeding: a ran-
domized trial. Ann Intern Med 2010;152:1-9.

Gluud LL, Klingenberg SL, Langholz SE. Systematic re-
view: tranexamic acid for upper gastrointestinal bleed-
ing. Aliment Pharmacol Ther 2008;27:752-758.
Oates-Whitehead RM, D'Angelo A, Mol B. Anticoagu-
lant and aspirin prophylaxis for preventing throm-
boembolism after major gynaecological surgery. Coch-
rane Database Syst Rev 2003:CD003679.

Rasmussen MS, Jorgensen LN, Wille-Jorgensen P. Pro-
longed thromboprophylaxis with low molecular weight
heparin for abdominal or pelvic surgery. Cochrane Da-
tabase Syst Rev 2009:CD004318.

Wille-Jorgensen P, Rasmussen MS, Andersen BR, et al.
Heparins and mechanical methods for thromboprophy-
laxis in colorectal surgery. Cochrane Database Syst Rev
2003:CD001217.

De Lédinghen V, Beau P, Mannant PR, et al. When
should patients with bleeding peptic ulcer resume oral
intake? A randomized controlled study. Gastroenterol
Clin Biol 1998;22:282-5.

Cipolletta L, Bianco MA, Rotondano G, et al. Outpatient
management for low-risk nonvariceal upper Gl bleed-
ing: a randomized controlled trial. Gastrointest Endosc
2002;55:1-5.

Hsu PI, Lai KH, Lin XZ, et al. When to discharge patients
with bleeding peptic ulcers: a prospective study of re-
sidual risk of rebleeding. Gastrointest Endosc
1996;44:382-7.

Longstreth GF, Feitelberg SP. Successful outpatient
management of acute upper gastrointestinal hemor-
rhage: use of practice guidelines in a large patient se-
ries. Gastrointest Endosc 1998;47:219-22.

Sung JJ, Barkun A, Kuipers EJ, et al. Peptic Ulcer Bleed
Study Group. Intravenous esomeprazole for prevention
of recurrent peptic ulcer bleeding: a randomized trial.
Ann Intern Med 2009;150: 455-64.

Lau JY, Sung JJ, Lee KK, et al. Effect of intravenous
omeprazole on recurrent bleeding after endoscopic
treatment of bleeding peptic ulcers. N Engl J Med
2000;343:310-6.

Jensen DM, Pace SC, Soffer E, et al. Continuous infusion
of pantoprazole versus ranitidine for prevention of ul-
cer rebleeding: a U.S. multicenter randomized, double-
blind study. Am J Gastroenterol 2006; 101:1991-9.

Ford AC, Delaney BC, Forman D, Moayyedi P. Eradica-
tion therapy for peptic ulcer disease in Helicobacter py-
lori positive patients. Cochrane Database Syst Rev
2006:CD003840.

Bytzer P. Endoscopic follow-up study of gastric ulcer to
detect malignancy: is it worthwhile? Scand J Gastroen-
terol 1991;26:1193-9.

Lanas A, Garcia-Rodriguez LA, Arroyo MT, et al. Risk of
upper gastrointestinal ulcer bleeding associated with
selective cyclo-oxygenase-2 inhibitors, traditional non-
aspirin non-steroidal anti-inflammatory drugs, aspirin
and combinations. Gut 2006;55:1731-1738.

DANISH MEDICAL JOURNAL 9



70.

71.

72.

73.

74.

Chan FK, Chung SC, Suen BY, et al. Preventing recurrent
upper gastrointestinal bleeding in patients with Helico-
bacter pylori infection who are taking low-dose aspirin
or naproxen. N Engl J Med 2001;344:967-973.

Chan FK, Ching JY, Hung LC, et al. Clopidogrel versus
aspirin and esomeprazole to prevent recurrent ulcer
bleeding. N Engl J Med 2005;352:238-244.

Lai KC, Chu KM, Hui WM, et al. Esomeprazole with aspi-
rin versus clopidogrel for prevention of recurrent gas-
trointestinal ulcer complications. Clin Gastroenterol
Hepatol 2006;4:860-865.

Hsiao FY, Tsai YW, Huang WF, et al. A comparison of
aspirin and clopidogrel with or without proton pump
inhibitors for the secondary prevention of cardiovascu-
lar events in patients at high risk for gastrointestinal
bleeding. Clin Ther 2009;31:2038-2047.

Juurlink DN, Gomes T, Ko DT, et al. A population-based
study of the drug interaction between proton pump
inhibitors and clopidogrel. CMAJ 2009;180:713-718.

DANISH MEDICAL JOURNAL 10



