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Diseases of the upper gastrointestinal tract affect many people in the Western 

World [1,2]. Conditions such as dyspepsia, peptic ulcer disease and 

gastroesophageal reflux disease do not only affect peoples survival but, also impact 

on their quality of life [3-5].  

In economic terms, drugs used for diseases in the upper gastrointestinal 

tract accounted for approximately 7% of the total outpatient drug expenditures in 

2004 (€4.2 billion) [6]. Next to these drug expenditures, hospital care for 

gastrointestinal diseases, such as peptic ulcers and gastrointestinal cancers, 

accounted for a further €94.7 million in 1999, in the Netherlands [7].  

 

Acid suppressive agents 

Controlling gastric acid has been the primary treatment of gastrointestinal 

problems. Initially neutralizing gastric acid with an alkaline agent (e.g., antacids) 

was routinely employed. In addition, surgical procedures such as vagotomy were 

performed to reduce the stimulation of gastric acid secretion [8]. 

The discovery of the histamine-2-receptor antagonists (H2RAs), cimetidine 

being the first available drug in this class, was the next step forward in the 

treatment of gastric acid disorders. H2RAs act by inhibiting the stimulation of the 

parietal cell by histamine. Through this mechanism, H2RAs decrease the total 

amount of gastric acid produced and also decrease the acidity of the produced 

gastric acid [9].  

The discovery of the proton pump inhibitor (PPI) omeprazole has had a 

significant impact on the treatment of acid related disorders, such as Zollinger-

Ellison syndrome and peptic ulcer disease. In the parietal cell the enzyme H+/K+-

ATP-ase pumps H+ into the stomach, because of its mechanism this enzyme is 

often called a proton pump. This proton pump is very effectively inhibited by PPIs 

and decreases the basal and food-induced acid secretion [10]. 

The introduction of PPIs marked a great advance in treatment of gastric 

acid complaints. As a consequence of this success, omeprazole rapidly became one 

 2 



General Introduction 

of the most highly prescribed drugs, resulting in high expenditures in the 

Netherlands [11]. This implies that although PPIs have a great beneficial effect on 

the treatment on gastric acid related diseases, controlling the expenditures of PPIs, 

could significantly control the overall drug expenditures. 

There are currently five different PPIs available and the interchangebility 

of these drugs is an important factor in controlling the expenditures of PPIs. With 

the introduction of generic omeprazole, new issues arise with different economic 

possibilities and pitfalls. 

 

Helicobacter pylori eradication 

In 1983 Marshall and Warren isolated a spiral shaped urease-producing organism 

in the mucus gel of the antral mucosa, which was first named Campylobacter 

pylorus [12]. Before the discovery of this organism, which was later renamed to 

Helicobacter pylori, the dictum “no acid, no ulcer” was usually invoked in the 

pathogenesis of peptic ulcer disease. With the discovery of Helicobacter pylori and 

its relationship in the pathogenesis of peptic ulcer disease this dictum changed to; 

“no Helicobacter pylori, no ulcer” [13]. The health problems related to 

Helicobacter pylori infection involves serious illness, such as gastric cancers and 

peptic ulcers [14]. This has been acknowledged by the World Health Organization, 

who identified Helicobacter pylori as a human carcinogen.  

Helicobacter pylori is usually acquired at young age and risk of infection 

diminishes with higher age. It is believed that it is most commonly transmitted by 

either the faecal-oral or the gastric-oral route [15]. Improved sanitary systems and 

smaller households in the Western World would therefore explain the downward 

trend in prevalence of Helicobacter pylori [16].  

In the eradication of Helicobacter pylori it is common to use a so called 

“triple therapy” which consists of 2 antibiotics and a PPI, usually used for one 

week [17]. The antibiotics most commonly used are: amoxicillin, clarithromicin, 

metronidazole and tetracycline. It goes without saying that there is an economic 
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impact as a result of widespread Helicobacter pylori infection. For example, it was 

estimated that the prevention of gastric cancers and peptic ulcers by eradicating 

Helicobacter pylori could save approximately €62.8 million (in 1999) in the 

Netherlands [18].   

  

Helicobacter pylori vaccination 

By preventing serious illness caused by Helicobacter pylori an amount of 

approximately €62.8 million could have been saved in 1999, in the Netherlands 

[18]. One strategy would be to eradicate Helicobacter pylori at a young age. For 

large scale prevention of Helicobacter pylori in man, a preventive vaccine against 

Helicobacter pylori would be the obvious strategy.  

Currently, such an approach is not available and a preventive Helicobacter 

pylori vaccine is still in the development stage. There have been several studies in 

mice, which show promising results [19-22]. The status of Helicobacter pylori 

vaccines reported in “the Jordan Status Report on Vaccines” had not progressed 

beyond phase 1 clinical studies in 2002. For the further development of a 

Helicobacter pylori vaccine there are some problems which have to be solved. 

Firstly, immunization does not induce sterile immunity, but rather lowers the 

bacterial burden. Lowering the bacterial burden is probably beneficial, there is 

however no guarantee that the role of Helicobacter pylori in peptic ulcer and 

gastric cancers is resolved with lowering the bacterial burden. Secondly, the 

mechanism of action by which the protective effect occurs and is mediated is 

unknown. Thirdly, immunization leads to an inflammatory infiltrate in the gastric 

mucosa which cannot be histologically distinguished from the reaction in infected 

animals [23]. 

Although the current status of vaccine development has not progressed 

beyond phase 1 clinical trials, the expected introduction of a Helicobacter pylori 

vaccine is likely to yield great health and economic benefits in certain populations. 
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Scope and aim of the thesis 

 

Part I: Proton pump inhibitor therapy 

Chapter 2 of this thesis begins with the comparison of the different PPIs used in the 

treatment of gastrointestinal disease. As these drugs are often used, it is important 

to determine if any clinical differences exist. In chapter 3, a pharmacoeconomic 

comparison of two of the most commonly used PPIs at the time of the study is 

undertaken. Furthermore, the impact on the budget from switching from one of 

those PPIs to the other is presented. In chapter 4, part I is finalized with a 

description of the differences in switch behaviour of patients on omeprazole after 

patent expiry. In summary, the objectives of part I are: 

a) To evaluate the clinical relevance of the differences between the currently 

available PPIs; 

b) To evaluate the pharmacoeconomic implications of switching between 

PPIs; and 

c) To evaluate the impact of patent expiry of omeprazole on switching 

behaviour and costs. 

 

Part II: Helicobacter pylori eradication therapy 

In the second part of this thesis the role of Helicobacter pylori in gastrointestinal 

disease is discussed. Firstly, chapter 5 investigates the cost-effectiveness of 

eradication therapy versus acid suppressive maintenance therapy. In chapter 6 the 

impact of Helicobacter pylori eradication on the use of PPIs is discussed. This part 

is driven by the assumption, used in many modelling studies, that less 

gastrointestinal drugs are used after successful Helicobacter pylori eradication, is 

indeed true. In chapter 7, an economic analysis of a Helicobacter pylori test-and-

treat strategy versus a prompt endoscopy approach in dyspeptic patients is 

presented. In summar, the objectives of this part are: 
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a) To estimate the cost-effectiveness of Helicobacter pylori eradication 

therapy compared to acid suppressive therapy in the management of peptic 

ulcer disease; 

b) To evaluate the effect on gastrointestinal drug use and costs, of 

Helicobacter pylori eradication in patients with gastrointestinal problems; 

and 

c) To estimate the cost-effectiveness of a Helicobacter pylori test-and-treat 

strategy as the initial management strategy of dyspeptic patients compared 

to a prompt endoscopy approach. 

 

Part III: Helicobacter pylori vaccination 

The final part of this thesis addresses the costs of Helicobacter pylori associated 

diseases, the cost-effectiveness of a preventive Helicobacter pylori vaccine and the 

impact of the introduction of differential discount rates for money and health, 

which is currently under debate. The value of such a vaccine for the western world 

is under debate; however, in developing countries with a high prevalence of 

Helicobacter pylori infection, a Helicobacter pylori vaccine could be important in 

diminishing Helicobacter pylori associated illness. In summary, the objectives of 

this part are:  

a) To estimate the cost-effectiveness of a potential Helicobacter pylori 

vaccine for the Netherlands; and 

b) To evaluate the impact on cost-effectiveness, of this potential Helicobacter 

pylori vaccine, of using different discount rates for health effects. 
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