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Mortality from peptic ulcer bleeding: impact of co-morbidity and use of bleeding promoting drugs.

Hospitalisation rates for peptic ulcer are therefore declining [START_REF] Kang | Recent trends in hospital admissions and mortality rates for peptic ulcer in Scotland 1982-2002[END_REF][START_REF] Lewis | Hospitalization and mortality rates from peptic ulcer disease and GI bleeding in the 1990s: Relationship to sales of Nonsteroidal Anti-Inflammatory Drugs and acid suppression medications[END_REF][START_REF] Post | Declining incidence of peptic ulcer but not of its complications: a nation-wide study in The Netherlands[END_REF] . During the same period, the prescriptions of low dose aspirin, other non-steroidal anti-inflammatory drugs (NSAIDs), oral anticoagulants (warfarin) as well as selective serotonin reuptake inhibitors (SSRIs) have increased several fold, especially among the elderly 4 . These drugs interfere with the defence mechanisms of the gastric mucosa and/or influence the haemostasis leading to an increased risk of developing upper gastrointestinal (GI) bleeding [START_REF] De Abajo | Association between selective serotonin reuptake inhibitors and upper gastrointestinal bleeding: population based casecontrol study[END_REF][START_REF] James | Assessment of non-steroidal anti-inflammatory drug (NSAID) damage in the human gastrointestinal tract[END_REF][START_REF] Nielsen | Risk of hospitalization resulting from upper gastrointestinal bleeding among patients taking corticosteroids: a register-based cohort study[END_REF] , of which peptic ulcer bleeding (PUB) constitutes around 50 per cent [START_REF] Laine | Bleeding peptic ulcer[END_REF][START_REF] Van Leerdam | Epidemiology of acute upper gastrointestinal bleeding[END_REF] . Fortunately however, so far, the outcome of PUB has not been shown to be negatively influenced by these drugs [START_REF] Blatchford | Acute upper gastrointestinal haemorrhage in west of Scotland: case ascertainment study[END_REF][START_REF] Mose | Thirty-day mortality after peptic ulcer bleeding in hospitalized patients receiving low-dose aspirin at time of admission[END_REF][START_REF] Van Leerdam | Acute upper GI bleeding: did anything change? Time trend analysis of incidence and outcome of acute upper GI bleeding between 1993/1994 and 2000[END_REF] .

The aim of this study was to make a detailed time-trend evaluation of all patients hospitalised for PUB during three distinct time periods, 1984, 1994 and 2004 at the Department of Surgery, Lund University Hospital, Sweden. Special attention was made towards the impact of age, gender, co-morbidity and use of drugs promoting PUB on outcome.

Methods

A retrospective review was done of the medical records for all (in total 766) hospitalisations with a discharge diagnosis of gastrointestinal bleeding according to the International Classification of Diseases, the 8 th , 9 th and 10 th Revisions during three distinct time periods : 1984, 1994 Lund University Hospital in Sweden. Two records were missing. Twenty-two cases were excluded as non bleeders. Additionally 193 hospitalisations for unspecified peptic ulcer were evaluated as a Swedish national validation study has shown a diagnostic misclassification of PUB in 34-50 % of unspecified ulcer cases [START_REF] Åhsberg | Hospitalisation of and mortality from bleeding ulcer in Sweden. A nation-wide time-trend analysis[END_REF] . Seven of 63 (11.1 per cent) in 1984, four of 41 (9.8 per cent) in 1994 and 24 of 89 (27 per cent) in 2004 were found to be misclassified bleeding ulcers and consequently added to the PUB group.

In this study we wanted to evaluate only PUB patients. Only patients who had signs of GI bleeding and a verified peptic ulcer considered to be the bleeding source were eligible. Hospitalisations with incorrect diagnoses were transferred to the correct diagnostic group. Only the index hospitalisation was included if a patient had recurrent hospitalisations for PUB during the same year. Thus 94 hospitalisations/patients for PUB from 1984, 65 from 1994 and 93 from 2004 were included in the study. Hospitalisations of all other causes of GI bleeding during these years are presented in another paper.

Recorded data for every patient included age, gender, history of previous ulcer or GI bleed, co-morbidity, drug use, clinical signs of bleeding, haemodynamic instability and serum haemoglobin level at admission, in hospital pharmacological treatment, endoscopic therapy, surgery and in hospital mortality.

Haemodynamic instability was defined as syncope or a systolic blood pressure ≤100 mmHg. Acid reducing therapy in forms of H2RA and PPIs were analysed together.

Co-morbidity was analysed as follows; cardiovascular disease included conditions like cardiac arrhythmia, ischemic heart disease, chronic heart failure, hypertension but also previous history of cerebrovascular insult and cardiac infarction. Pulmonary and acute (e.g. pneumonia) conditions. Kidney failure included both mild forms (e.g. having an abnormal serum creatinine value) and severe forms (e.g. regular need of dialysis). Liver failure included both mild forms (e.g. having an abnormal serum bilirubin value) and severe forms (e.g. end-stage liver failure). For malignant disease only diagnosis within one year or end-stage malignancy was included.

Lund University Hospital provides highly specialised health care for rare conditions in the population in the Southern part of Sweden but for common emergency conditions like GI bleeding it serves the population in a defined catchment area in the mid-west of Skane county. The population in the catchment area grew from 151 711 in 1984, to 170 727 in 1994 and 289 560 in 2004.

Statistical analysis

Incidence and mortality rates per 100 000 inhabitants were calculated by Poisson regression with 95 per cent confidence intervals (CI) and Tukey corrected p-values for multiple comparisons. In univariate analyses Kruskal-Wallis or Wilcoxon tests were used for continuous variables and Fisher's exact test for categorical variables.

Logistic regression models were used in the multivariable analyses. The level of significance was set at p<0.05. Data were analysed using the Hmisc and Design packages of the R software (R Foundation for Statistical Computing, Vienna, Austria), version 2.6.2.

The study was approved by Lund University Research Ethics Committee.

Results

The hospitalisation rate of peptic ulcer bleeding decreased from 62.0 (CI 50. 3 -75.3) almost 60 per cent were on aspirin and 17 per cent were on warfarin in 2004. The use of other NSAIDs was stable at around 10 per cent. In 2004, 75 per cent of patients were prescribed at least one and 15 per cent two or more drugs enhancing the risk of ulcer bleed -aspirin, warfarin, non-aspirin NSAIDs, steroids or SSRIs.

(Further on these drugs will be referred to as "risk drugs"). The rate of patients with haemodynamic instability was stable but median serum haemoglobin level decreased between the years. Clinical presentation in form of haematemesis or blood in Data by ulcer location in 2004 is shown in table 3. History of previous ulcer or GI bleed and endoscopic interventions were more common among duodenal ulcer patients whereas use of any "risk drug" was related to gastric ulcer disease.

Table 4 shows data for PUB patients by mortality. Patients who died during hospitalisation were older, had more co-morbidities (mean number of co-morbidities (+/-SD) was 2.15 (+/-0.90) compared with 0.94 (+/-0.83)) and had lower serum haemoglobin levels at presentation in comparison with those who were alive at discharge. Use of "risk drugs" at presentation did not negatively influence the fatality rate although they can be seen as surrogate markers of co-morbidities. Patients who died had a higher rate of haematemesis at presentation compared with those who were alive at discharge, 11/13 (85 per cent) and127/239 (53 per cent) respectively (p=0.042). Melena were equally frequent.

In the multivariable logistic regression model shown in table 5, age above 65 years, number of co-morbidities and haemodynamic instability were independent risk factors for in hospital mortality whereas the use of aspirin at start of bleed decreased the risk of mortality significantly.

Discussion

Hospitalisations for PUB per 100 000 inhabitants decreased significantly in this study between 1984 and 1994. A decrease in bleeding ulcer during the same period is found also by others [START_REF] Kang | Recent trends in hospital admissions and mortality rates for peptic ulcer in Scotland 1982-2002[END_REF][START_REF] Hermansson | Decreasing incidence of peptic ulcer complications after the introduction of the proton pump inhibitors, a study of the Swedish population from 1974-2002[END_REF] , although not agreed on by all [START_REF] Higham | Recent trends in admissions and mortality due to peptic ulcer in England: increasing frequency of haemorrhage among older subjects[END_REF][START_REF] Paimela | Current features of peptic ulcer disease in Finland: incidence of surgery, hospital admissions and mortality for the disease during the past twenty-five years[END_REF] , and is probably due to a cohort phenomenon with decreasing prevalence of H. pylori in the population. This effect was probably enhanced by the introduction of PPIs in the late 1980's and the spreading knowledge of eradication therapies against H. pylori. The hospitalisation rate per 100 000 inhabitants in our study was unchanged between 1994 and 2004 and the same was found in Danish and Dutch studies from the same time period [START_REF] Van Leerdam | Acute upper GI bleeding: did anything change? Time trend analysis of incidence and outcome of acute upper GI bleeding between 1993/1994 and 2000[END_REF][START_REF] Lassen | Complicated and uncomplicated peptic ulcers in a Danish county 1993-2002: a population-based cohort study[END_REF] . A potential further decrease was perhaps counterbalanced by the increasing prescription rate of low dose aspirin, other antiplatelet agents and warfarin seen during this period [START_REF] Silwer | Patterns of drug use during a 15 year period: data from a Swedish county, 1988--2002[END_REF] .

In this time trend analysis of PUB over twenty years in Lund, the patients got older and the rate of cardiovascular co-morbidity increased. Consequently the use of aspirin and warfarin increased, both as single drugs and in combination. Four of six patients with concurrent low dose aspirin and warfarin use, also had another antiplatelet agent (clopidogrel) added. The prescriptions of these drugs have naturally increased also in the aging back-ground population during this period [START_REF] Silwer | Patterns of drug use during a 15 year period: data from a Swedish county, 1988--2002[END_REF] .

However, in comparison with the sales statistics from the Swedish Pharmacy 18 the use of low dose aspirin in our study was around three times higher in age-groups 45 to 74 years and 50 per cent higher in the age-group 75 to 84 years among PUB study patients in 2004. Warfarin use was not higher in age-groups between 45 and 75 years but was five times higher in the age-groups over 75 years among study patients. The use of NSAIDs was higher only in the age-group above 85 years while the use of SSRIs was lower and the use of corticosteroids was the same in study patients in comparison with the back-ground population. Aspirin and warfarin are shown in other studies to cause a 2-fold increase as single drugs [START_REF] Hallas | Use of single and combined antithrombotic therapy and risk of serious upper gastrointestinal bleeding: population based case-control study[END_REF][START_REF] Laine | Review article: gastrointestinal bleeding with low-dose aspirin -what's the risk?[END_REF][START_REF] Weil | Prophylactic aspirin and risk of peptic ulcer bleeding[END_REF] and a 5-fold increase in combination [START_REF] Hallas | Use of single and combined antithrombotic therapy and risk of serious upper gastrointestinal bleeding: population based case-control study[END_REF] , in the risk for PUB.

However, aspirin, non-aspirin NSAIDs and warfarin did not increase the risk of fatal outcome in this study, which is similar to findings reported by others 10-12, 22, 23 , though in contrast with two studies [START_REF] Thomsen | Outcome of peptic ulcer bleeding among users of traditional non-steroidal anti-inflammatory drugs and selective cyclo-oxygenase-2 inhibitors[END_REF][START_REF] Lanas | A nationwide study of mortality associated with hospital admission due to severe gastrointestinal events and those associated with nonsteroidal antiinflammatory drug use[END_REF] . Aspirin use at admission was in our study even [START_REF] Sung | Continuation of low-dose aspirin therapy in peptic ulcer bleeding: a randomized trial[END_REF] where patients after endoscopic haemostasis of a PUB were given low dose aspirin or placebo for 8 weeks. Aspirin recipients had a higher risk of rebleeding but lower mortality, although some deaths in the placebo group were from causes not normally prevented by aspirin. The international consensus recommendations have recently also concluded that patients with upper GI bleeding who require secondary cardiovascular prophylaxis should resume the low-dose aspirin therapy as soon as the cardiovascular risks outweigh the gastrointestinal risks [START_REF] Barkun | International consensus recommendations on the management of patients with nonvariceal upper gastrointestinal bleeding[END_REF] .

The usual regimen in our department, when an aspirin or warfarin recipient is admitted for gastrointestinal haemorrhage, is to discontinue the therapy as long as there is a high risk of rebleeding. The anticoagulative effect of warfarin can be reversed by vitamin K but the antithrombotic effect of aspirin is prolonged for several days after discontinuation, which could have influenced the case fatality rate among aspirin users in our study. We separated aspirin from non-aspirin NSAIDs in our analyses as there is a difference between the drugs in pharmacokinetics and pharmacodynamics. Both drugs impair the capacity of platelets to aggregate by blocking cox-1, but the effect of non-aspirin NSAIDs is reversible while the effect of aspirin is irreversible and consequently persists during the whole life-span of platelets 20, 28 . The separate analyses in our study might explain the difference between our results and others, who did not separate aspirin from other NSAIDs [START_REF] Blatchford | Acute upper gastrointestinal haemorrhage in west of Scotland: case ascertainment study[END_REF][START_REF] Van Leerdam | Acute upper GI bleeding: did anything change? Time trend analysis of incidence and outcome of acute upper GI bleeding between 1993/1994 and 2000[END_REF][START_REF] Rockall | Risk assessment after acute upper gastrointestinal haemorrhage[END_REF] .

Desmopressin counteracts the antiplatelet effect of aspirin and NSAIDs on haemostasis and was given to 7 patients in 2004. All patients were low dose aspirin recipients and two of them were also taking clopidogrel. One of the patients died. . This is reflected in our study, as in others [START_REF] Blatchford | Acute upper gastrointestinal haemorrhage in west of Scotland: case ascertainment study[END_REF][START_REF] Rockall | Incidence and mortality from acute upper gastrointestinal haemorrhage in the United Kingdom. Steering committee and members of the National Audit of Acute Upper Gastrointestinal Haemorrhage[END_REF] , by a higher mortality among patients who start to bleed while hospitalised for another reason than among patients who start to bleed at home. It may also partly explain why the case fatality rate in our study was unchanged between 1984 and 2004. The effect of improved therapy against bleeding with intravenous pharmacological treatment and more frequent haemostatic endoscopic procedures were probably outweighed by the fact that patients were older with more co-morbidities.

In our study, patients with a history of previous ulcer or GI bleed were taking significantly less aspirin and other "risk drugs" although they were equally co-morbid. Doctors had prescribed acid reducing therapy to a higher extent (23 per cent) to those with, compared to those without (5 per cent), previous ulcer or GI bleed.

According to the recent international consensus recommendations [START_REF] Barkun | International consensus recommendations on the management of patients with nonvariceal upper gastrointestinal bleeding[END_REF] , patients with indications for secondary cardiovascular profylaxis with aspirin or warfarin should receive these drugs, as the risk to die of cardiovascular events exceeds the risk to die of PUB. To increase gastrointestinal safety an increase in prophylactic prescription of PPIs to risk groups and eradication therapies against H. pylori in the presence of infection is recommended [START_REF] Lanas | Prevention of anti-inflammatory drug-induced gastrointestinal damage: benefits and risks of therapeutic strategies[END_REF] .

The strength of this study is the thorough evaluation of the medical records and validation of diagnoses. Every record of a gastrointestinal bleeding diagnosis and a diagnosis of unspecified ulcer during 1984, 1994 and 2004 at Department of Surgery was evaluated giving us a complete data set. All the same the number of patients and hospitalisations is small, and this is of course the main weakness of the study.

We analysed in-hospital mortality as we wanted to evaluate outcome undoubtedly related to the bleeding episode. A longer follow-up of for instance 30 days is also interesting but then alternative causes of death also have to be considered.

In the multivariable model we have adjusted for factors that we believe increase the risk of fatal outcome. Patient characteristics in forms of gender, age, number of comorbidities, drug use, ulcer location and previous history of ulcer or GI bleed were considered important. The severity of the bleeding was adjusted for in form of presence of haemodynamic instability. We have tried to control for some changes in management and standard of care of peptic ulcer bleeding patients that have occurred during these 20 years by adjusting for year 1994 and 2004 with 1984 as reference.

In conclusion we found that PUB incidence decreased despite higher prescription rates of aspirin, warfarin and other drugs enhancing the risk of PUB between the three study periods 1984, 1994 and 2004. This is probably due to a decreasing prevalence of H. pylori in the population and an increasing awareness among doctors of the benefits of H. pylori eradication and concurrent use of PPIs to increase GI safety. In-hospital mortality was unchanged between years. The effect of improved emergency therapy against PUB is to some degree probably outweighed by the fact that patients have become older with more co-morbidities. Aspirin use on admission was however found to reduce the risk of fatal outcome. This finding warrants further investigations. Abbreviations: GI=gastrointestinal, NSAIDs=non-steroidal anti-inflammatory drugs, SSRIs=selective serotonin re-uptake inhibitors, PUB=peptic ulcer bleeding, H2RA=histamin-2 receptor antagonists, PPIs=proton pump inhibitors 

F o r P e e r R e v i e w

Introduction

  During several decades we have seen a steady decreasing prevalence of Helicobacter pylori (H. pylori) infection in the Swedish population, and the introduction of effective antisecretory drugs together with eradication therapies against H. pylori, have dramatically improved the possibilities to treat peptic ulcer.

  and 2004 at the Department of Surgery (and the Department of Emergency conditions due to re-organisation) at

  chronic (e.g. bronchitis or chronic obstructive lung disease)

  nasogastric tube (around 55 per cent of patients) and melena (around 75 per cent of patients) did not change between years Co-morbidity was equally frequent among patients with and without a history of previous ulcer or GI bleed [any co-morbidity 57/84 (68 per cent) and 115/168 (68 per cent)], cardiovascular disease 44/84 [(52 per cent) and 102/168 (61 per cent) (p=0.22)] but the use of aspirin was less frequent [20/84 (24 per cent) and 66/168 (40 per cent) (p=0.016)] and the use of H2RA or PPI was more frequent [19/84 (23 per 8/168 (5 per cent) (p<0.001)] among patients with, compared with those without, a history of previous ulcer or GI bleed.Therapy and outcomeData of in hospital treatment, discharge status and mortality rates are found in table2. Intravenous pharmacological treatment with H2RAs/PPIs, tranexamic acid and desmopressin (not available in 1984) increased significantly from 1984 to 2004. The few patients not subjected to upper GI endoscopy went immediately to surgery (3 patients 1984 and 3 patients in 1994) or had been hospitalised and diagnosed with an ulcer very recently. One ulcer was diagnosed by autopsy. Data of Forrest classification was not reliable in this retrospective study. The indication for endoscopic intervention nowadays at our department is a bleeding ulcer with Forrest grade 1 or 2. In 1984, no endoscopic intervention was performed, but the frequency of endoscopic intervention increased from 8 to 45 per cent among all PUB patients from 1994 to 2004. The frequency of a second endoscopy and endoscopic intervention also increased between years whereas surgery became less frequent. In 1984 three gastric resections and five local procedures (gastro/duodenotomy and suture ligation) were performed. In six of the eight patients a vagotomy was added. In 1994 one gastric resection and six local procedures were performed and in two of the seven operations a vagotomy was added. In 2004 only one surgical intervention (local procedure) was performed. Prescriptions at discharge of H2RA or PPI and eradication therapy against H. pylori increased. Case fatality rate ranged between 4 and 8 per cent (not significant). Patients who started to bleed while they were hospitalised for another reason had a higher mortality (13, 17, 14 per cent) compared with those who started to bleed at home (2, 4, 4 per cent) (p=0.004). Around 15 per were transferred to another department at discharge and 85 per cent could be sent home. These figures did not change between years.

  the risk of in-hospital mortality, which is in line with the results of a recently published randomised trial

11 Causes

 11 of mortality after PUB are shown to more often be related to cardiac or multiorgan failure in these old and co-morbid patients rather than the bleeding itself29, 30 

  Abbreviations: GU=gastric ulcer, DU=duodenal ulcer, GI=gastrointestinal, NSAIDs=non-steroidal anti-inflammatory drugs, SSRIs=selective serotonin re-uptake inhibitors, PUB=peptic ulcer bleeding, H2RA=histamin-2 receptor antagonists, PPIs=proton pump inhibitors

Table 1 .

 1 Bleeding ulcer patient characteristics 1984, 1994 and 2004. 

	1984 n=94	1994 n=65	2004 n=93	p values

Table 2 .

 2 Time trend analysis of in hospital treatment and outcome for patients hospitalised for bleeding ulcer 1984, 1994 and 2004.Tests used: Fisher's exact test[START_REF] Kang | Recent trends in hospital admissions and mortality rates for peptic ulcer in Scotland 1982-2002[END_REF] and Kruskal-Wallis test 2 for differences between years.

	1984	1994	2004	
	n=94	n=65	n=93	p values

Table 3 .

 3 Bleeding ulcer patients in 2004 by ulcer locationTests used: Fisher's exact test 1 Wilcoxon test 2 .

	Gastric ulcer	Duodenal ulcer	
	n=41	n=51	p-value

Table 4 .

 4 All bleeding ulcer patients from1984, 1994, 2004 by in-hospital mortalityTests used: Fisher's exact test[START_REF] Kang | Recent trends in hospital admissions and mortality rates for peptic ulcer in Scotland 1982-2002[END_REF] and Kruskal-Wallis test 2 # (with upper and lower quartile) * syncope or systolic blood pressure <100 mmHg Abbreviations: GU=gastric ulcer, DU=duodenal ulcer, GI=gastrointestinal, NSAIDs=non-steroidal anti-inflammatory drugs,

	Alive at discharge	Deceased in hospital	
	n=239	n=13	p-value

Table 5 .

 5 Association between variables and in-hospital mortality after bleeding ulcer

	Factor
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