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Chapter 5 

Abstract 
Introduction: One of the conclusions reached at the National Institutes of Health 

conference in 1994, was that Helicobacter pylori should be eradicated in patients 

with peptic ulcer disease to prevent recurrences and enhance better health 

outcomes and potential cost savings on gastrointestinal drugs. Before the role of 

Helicobacter pylori in peptic ulcer was established, the main treatment strategy to 

prevent ulcer recurrence was maintenance therapy with indicated acid-suppressing 

agents, such as histamine-2-receptor-antagonists (H2RAs) and – more recently – 

proton pump inhibitors (PPIs). This paper reviews the available studies on the 

pharmacoeconomics of eradication versus H2RA-maintenace therapy in controlling 

peptic ulcer disease.  

Methods: An electronic search in Medline and EMBASE for papers comparing 

Helicobacter pylori eradication and H2RA-maintenance therapy in peptic ulcer was 

performed. For comparison, the relative cost-effectieness ratio was calculated for 

the different studies. The relative cost-effectiveness ratio is defined by dividing the 

cost-effectiveness ratios of both treatment options. 

Results: The majority of the studies reached a relative cost-effectiveness ratio 

between 1.2 and 3.0. Inclusion of indirect costs and a relative big difference in 

effectiveness lead to a relative cost-effectiveness ratio of more than 10 in two 

studies. All studies indicate that more money should be spend on H2RA-

maintenance therapy to achieve the same results as with Helicobacter pylori 

eradication. 

Conclusion: Treatment to eradicate Helicobacter pylori in patients with proven 

ulcer has a favourable cost-effectiveness compared to maintenance therapy, 

resulting in both benefits for the patients and society. In most studies, it was 

assumed that gastrointestinal drugs were not needed after eradication. Additional 

research is needed to provide empirical evidence on gastrointestinal utilisation after 

eradication of Helicobacter pylori. The development of a vaccine against 

Helicobacter pylori remains however the ultimate goal.
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Introduction 

In 1994, a consensus conference was held by the National Institutes of Health 

(NIH) to discuss the role of Helicobacter pylori in peptic ulcer disease (ulcus 

duodeni and ulcus ventriculi). One of the conclusions reached was that 

Helicobacter pylori should be eradicated in patients with peptic ulcer disease to 

prevent recurrences and enhance better health outcomes and potential cost savings 

on gastrointestinal drugs. At the time of this conference, the pharmacoeconomic 

impact of Helicobacter pylori eradication was not yet fully elaborated [1]. Since 

then, cost-effectiveness has become an issue as well. 

Before the role of Helicobacter pylori in peptic ulcer was established, the main 

treatment strategy to prevent ulcer recurrence was maintenance therapy with 

indicated acid-suppressing agents, such as histamine-2-receptor- antagonists 

(H2RAs) and – more recently – proton pump inhibitors (PPIs). It has been proven 

that H2RA-maintenace therapy decreases the number of ulcer recurrences 

compared with no therapy [2]. Obvious disadvantages of maintenance therapy 

relate to potential side-effects, drug-drug interactions, discomfort for the patient 

and healthcare costs. Eradication of Helicobacter pylori decreases ulcer 

recurrences further and may be expected to reduce the use and costs of 

gastrointestinal drugs [3].  

To clarify the evidence for this believed favourable pharmacoeconomic impact 

of Helicobacter pylori eradication; this paper reviews the available studies on the 

pharmacoeconomics of eradication versus H2RA-maintenace therapy in controlling 

peptic ulcer disease.  

 

Data and Methods 

Study selection 

We searched Medline and EMBASE using the following keywords: Helicobacter 

pylori and ulcer in combination with cost(-)benefit, cost(-)effectiveness and 
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pharmacoeconomics. This resulted in approximately 150 articles. Further selection 

was done using the following criteria:  

 

• A study should be published in the English language and address the situation 

in developed nations (Europe, North America or Japan). Work representing the 

situation in other parts of the world, for example work of Bhatia and Kulkarni 

for India, was not considered here [4];  

• A study should be a cost-effectiveness (or cost-utility) analysis as defined by 

Drummond et al. [5] This implies that cost-analysis, were excluded [6];  

• A study should present original and new work. A previous review was used to 

compare and confirm findings [7];  

• A study should address the comparison of an eradication therapy and 

maintenance therapy; for example studies, such as Duggan et al. comparing 

different Helicobacter pylori eradication strategies were not evaluated [8]; and  

• Only studies considering ulcer disease were included, those directed at reflux 

disease and nonulcer dyspepsia were not considered in this review. 

 

Application of these criteria resulted in a final selection of 8 studies [9-16].  Of 

these studies only the comparison of eradication therapy and maintenance therapy 

were considered. If different eradication therapies were compared with 

maintenance therapy, the best and the worst cost-effectiveness estimates were 

taken.  

All 8 studies were cost-effectiveness analyses. Four studies refer to the USA 

[9,12,14,16], one to Canada [11], one to Sweden [15], one to Japan [10] and one to 

Scotland [13]. All studies were published between 1995 and 2000. 

 

Relative cost of eradication 

For our analytic framework, we defined the relative cost of eradication as the cost 

for eradication therapy divided by the costs for 1-year maintenance therapy with 
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H2RA. This ratio was used to compare the potential impact of such costing figures 

between studies. A high relative cost of eradication obviously favours any cost-

effectiveness outcome for H2RA-maintenance, whereas the opposite favours cost-

effectiveness of Helicobacter pylori eradication. 

 

Relative cost-effectiveness ratio 

Cost-effectiveness represents the net costs required to obtain a desired effect. The 

most common way of expressing cost-effectiveness is cost per life year gained. As 

peptic ulcer is often not a direct life-threatening disease, cost-effectiveness in 

controlling peptic ulcer is expressed differently: net cost per patient without ulcer-

related symptoms, per patient without recurrence or cost per symptom-free day.  

For comparing cost-effectiveness of Helicobacter pylori eradication and H2RA-

maintenance therapy, cost-effectiveness ratios for both interventions were divided, 

rendering a relative cost-effectiveness. Relative cost-effectiveness expresses net 

costs to be spent on eradication therapy to get the same effect, for example, per 

recurrence averted. A relative cost-effectiveness of 1 indicates that the both options 

have the same cost-effectiveness, relative cost-effectiveness below 1 means that 

H2RA-maintenance therapy is the more cost-effective option and relative cost-

effectiveness surpassing 1 indicates that eradication therapy is the more cost-

effective option. By comparing studies using the relative cost-effectiveness, we 

compensated for various price-related differences in the studies, such as price year 

and currency used. 

 

Results 

Description of selected studies 

Sonnenberg and Towsend were among the first to investigate the cost-effectiveness 

of Helicobacter pylori eradication therapy [12]. They compared four different 

strategies; acute intermittent pharmacotherapy, H2RA-maintenance therapy, 

Helicobacter pylori eradication therapy and surgery. Cost-effectiveness analysis 
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was performed for the USA, using a Markov chain model. Direct and indirect costs 

were simulated during a 15-year simulation period. The clinical probabilities used 

in the model were derived from published clinical trials. Effectiveness was 

expressed as time spend free of symptoms. One of the major conclusions reached 

was that Helicobacter pylori eradication therapy shows better cost-effectiveness 

than H2RA-maintenance therapy.  

 O'Brien et al. [11] studied the economic implications of the Helicobacter 

pylori eradication therapy in Canada in response to the 1994 NIH recommendation, 

suggesting eradication as first line therapy for peptic ulcer patients [1]. IN the 

comparison of maintenance therapy and Helicobacter pylori eradication therapy, a 

decision analytic model was used. Data concerning ulcer recurrence were derived 

from available medical literature. Health care resource use for ulcer recurrence was 

estimated by an expert panel of physicians. The major conclusion was that a 

pharmacoeconomic rationale exists for supporting the NIH recommendation to 

eradicate Helicobacter pylori for peptic ulcer. 

Another study that was inspired by the NIH recommendation was performed 

by Vakil et al. [16] In this study, three different eradication regimes were 

compared with H2RA-maintenance therapy for peptic ulcer patients in the USA. A 

decision analytic model was used and values for model parameters were derived 

from available published data. Effectiveness was defined as the percentage of 

recurrence. The main costs driver in the model involved the costs of ulcer 

recurrence. It was concluded that all eradication regimens considered have a better 

cost-effectiveness than H2RA-maintenance therapy. 

Unge et al. evaluated Helicobacter pylori eradication versus H2RA-

maintenance therapy and versus episodic treatment in Sweden [15]. For this review 

the results for the latter comparison were not considered. A Markov chain model 

was used for the comparison of the different strategies. Effectiveness was 

measured as number of days free of symptoms and number of non-relapsing 

patients. The time horizon was extended to five years, only direct costs were 
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considered and the probabilities used in the model were derived from published 

clinical trials. Again it was concluded that eradication therapy provides better cost-

effectiveness than H2RA-maintenance therapy. 

Taylor et al. compared eight different eradication regimes with H2RA-

maintenance therapy in a decision analytic framework [14]. Again probabilities 

were derived from the medical literature. All eight eradication regimens resulted in 

lower annual costs and only two regimens were slightly less effective in preventing 

ulcer recurrence compared with maintenance therapy. All eradication regimens 

were estimated to provide better cost-effectiveness than maintenance therapy. 

Fendrick et al. studied the USA situation [9]. The economics of eradication 

and H2RA-therapy were estimated in a Markov simulation model during a 1-year 

time frame. Effectiveness was expressed in ulcer months per 100 patient-years, 

months with ulcer symptoms per 100 patient-years and months with any 

gastrointestinal symptom per 100 patients-years. All the costs studied were direct 

costs. Immediate Helicobacter pylori eradication was estimated to have better cost-

effectiveness than H2RA-maintenance therapy. 

Habu et al. evaluated the Japanese situation [10]. The study was inspired by 

the outcomes of cost-effectiveness studies in the USA and Europe. A Markov 

chain model was used to compare the different strategies and only direct costs were 

included. Effectiveness was measured in terms of percentage of relapsed patients, 

number of days with ulcer-related problems, number of days with ulcer-related 

medication and number of hospital visits. Over a 5-year time horizon, eradication 

therapy was estimated to have better cost-effectiveness than H2RA-maintenance 

therapy, as for the studies in Europe and the USA. 

Tavakoli et al. used a decision analysis model to analyse pharmacoeconomic 

impact in Scotland [13]. The assumptions used in the model were derived of a 

nonblind, prospective, randomised study with a 1-year follow-up. With respect to 

effectiveness, the model allows implicit assessment of number of patients without 
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symptoms during the follow-up period. The costs were calculated per patient for a 

time horizon of 1,2 and 5-years. Reporting of the study does not allow 

specification of the individual assumptions for different years in the time horizon. 

Tavakoli et al. concluded that Helicobacter pylori eradication is more cost-

effective than H2RA-maintenance therapy over a 1-year period of analysis; 

however after 5 years, maintenance therapy is better from an economic 

perspective. This shift occurs as patients who still use gastrointestinal drugs after 

eradication are generally more expensive patients, in terms of drug costs that are 

significantly higher than those of maintenance therapy. TABLE 1 summarises all 

study characteristics.  

 

Relative cost-effectiveness 

All the studies show a relative cost-effectiveness exceeding 1, with the majority of 

the studies showing a relative cost-effectiveness between 1.2 and 3.0 (TABLE 2). 

This implies that H2RA-maintenance therapy requires a spending of 120-300% of 

the net cost for Helicobacter pylori eradication to achieve a similar effect. 

The studies by Sonnenberg and Towsend and Vakil et al. have a relative 

cost-effectiveness of more than 10 [12,16].  In case of Sonnenberg and Towsend 

this is primarily caused by the inclusion of indirect costs in the model [12]. Vakil et 

al. presume the largest difference of all selected studies in the effectiveness 

outcomes of eradication and H2RA-maintenance therapy [16]. In particular, H2RA-

maintenance therapy had a recurrence rate of 86% while eradication therapy had a 

recurrence rate of 10.4 - 39.8%. In most other studies the recurrence rates of 

eradication and H2RA-maintenance therapy do not differ more than 17%. 

Unge et al. found a relative cost-effectiveness of between 5 and 10 [15]. Again the 

large difference in effect between H2RA-maintenance therapy and eradication 

compared with the other studies was the main reason for this finding. The 

effectiveness of Helicobacter pylori eradication is comparable with that of other 
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studies, however the effectiveness of H2RA-maintenance therapy is extremely low. 

The difference in recurrence rate was 47-52%. 

Tavakoli et al. [13] found a relatively low cost-effectiveness ratio of 1.2. 

This is also the only study in which the effectiveness of H2RA-maintenance 

therapy is higher than that of eradication therapy (98% of patients symptom free 

for H2RA-maintenance therapy compared with 87.7% for eradication therapy). 

All studies found higher costs for maintenance therapy per patient compared with 

eradication. H2RA-maintenance therapy involves constant drug use, Helicobacter 

pylori eradication in combination with acid suppression may heal and prevent 

recurrence of peptic ulcer and in most studies discontinuation of gastrointestinal 

drug utilisation is presumed. Also, in most studies the presumed relapse rate was 

higher for H2RA-maintenance therapy and therefore more drug costs were involved 

in controlling recurrences with H2RA-maintenance therapy than with eradication.  

A striking result was found in the study of Tavakoli et al., in estimating 

higher costs for eradication therapy compared with H2RA-maintenance therapy 

after a period of 5 years. [13] This was caused by the cost profile of patients 

remaining symptomatic after eradication therapy: they were assumed to be much 

more costly than patients with maintenance therapy. 

 

Relative cost of eradication 

The relative cost of eradication varies from 0.53 to 7.7. However, relative cost of 

eradication does not show a crucial impact on relative cost-effectiveness. 

Differences in relative cost-effectiveness ratios are primarily explained by the 

difference in effectiveness. This implies that the initial drug costs for the 

eradication therapy has a less profound impact on the cost-effectiveness than the 

eradication rate achieved.  
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Discussion & Conclusion 

Main findings 

In this review, eradication therapy of Helicobacter pylori is found to be more cost-

effective than the alternative pharmacotherapy for peptic ulcer management, 

H2RA-maintenance therapy. Most studies found lower cost for eradication therapy 

and lower rates of (symptomatic) recurrence. This result justifies Helicobacter 

pylori eradication therapy as the primary means to control peptic ulcer disease 

from a pharmacoeconomic point of view. 

Our review suggests that in choosing an eradication regimen, a high efficacy in 

eradicating Helicobacter pylori is more important than a low price of the regimen. 

Initial drug costs for an eradication regimen have less impact on the cost-

effectiveness ratio than the efficacy/effectiveness of the regimen has. Factors 

affecting the effectiveness of the drug regimen, such as local drug resistance 

profiles are therefore crucial. Only when eradication rates are similar initial drug 

costs can be taken into account when choosing the optimal regimen. 

Tavakoli et al. was the only study in which Helicobacter pylori eradication 

therapy was more costly [13]. This phenomenon took place after a period of 5 

years and was mainly caused by the development of symptoms of reflux disease in 

some of the patients with Helicobacter pylori eradication. Possibly, reflux disease 

has a higher chance to develop in the absence of Helicobacter pylori and reflux 

disease presents a more serious condition than peptic ulcer disease with higher 

associated costs (in particular, of PPIs. However, there is still no definite answer to 

the real connection between peptic ulcer disease, Helicobacter pylori and reflux 

disease [17-19].  

 

Study limitations 

Most studies did not include indirect costs of production losses. Inclusion of these 

costs are very likely to further improve cost-effectiveness of Helicobacter pylori 

eradication in peptic ulcer patients. Studies did not consider second, or even third 
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attempts to eradicate Helicobacter pylori after initial treatment failure of 

eradication. Inclusion of next attempts to eradicate is also likely to improve cost-

effectiveness, as it will improve eradication rates.  

All studies reviewed assume that if Helicobacter pylori is eradicated, ulcer 

recurrence is low [20,21]. A crucial assumption made by most of the models is that 

no gastrointestinal drugs are used absence of recurrences. However, some patients 

may continue to use gastrointestinal drugs even after successful eradication, due to 

other reasons than ulcer recurrence. In some patients reflux disease may develop 

[17] or dyspepsia may persist [13]. Current theoretical simulation models often fail 

to include these possibilities. If continued use of gastrointestinal drugs exists after 

eradication, the benefits found in the studied literature will be less pronounced or 

even absent. To find out whether or not there is a continued use of gastrointestinal 

drugs, controlled clinical trials and observational research is required, in which all 

monetary and health effects are registered. 

Our review was restricted to Helicobacter pylori eradication and ulcer 

disease. Recently Moayyedi et al. suggested that in nonulcer dyspepsia patients, 

Helicobacter pylori eradication also may be cost-effective [22]. Finally, recent 

findings from a randomised controlled trial indicate prolongation of disease-free 

time for reflux patients after eradication [23].  

 

 

Conclusion 

It can be concluded that, considering the available evidence, Helicobacter pylori 

eradication seems to have better cost-effectiveness than maintenance therapy in 

controlling peptic ulcer disease. In most studies, it was however assumed that no 

gastrointestinal drugs were needed after eradication. To assess whether this is true, 

additional research is needed to provide clarity on gastrointestinal drug utilisation 

after successful eradication of Helicobacter pylori. 
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Expert opinion 

Treatment to eradicate Helicobacter pylori in patients with a proven ulcer is cost-

effective as compared with H2RA maintenance therapy and therefore benefits both 

the patient and the society. In current peptic ulcer treatments PPIs are increasing in 

importance, both as maintenance and on-demand therapies. Formal cost-

effectiveness analyses comparing eradication and PPI therapy are not available at 

this time, but are also likely to indicate favourable cost-effectiveness for 

Helicobacter pylori eradication. 

 Eradication of Helicobacter pylori with a combination of anti-microbial 

agents and acid-suppressive drug therapy cures 85-95% from recurrence of peptic 

ulcer disease. Related research shows that failure of eradication of Helicobacter 

pylori is associated with low patient compliance and antibiotic resistance for 

metronidazole or clarithromycin and CYP2C19 genotype status. 

After successful Helicobacter pylori eradication, about 50% of the patients 

still use acid-suppressing therapy and corresponding costs are incurred. The role of 

Helicobacter pylori eradication in patients with dyspepsia, reflux disease and those 

requiring chronic NSAID therapy remains controversial.   

 

Five-year view 

The development of a single bismuth-based triple therapy mono-capsule ensures a 

better patient compliance in the near future. 

 The incidence of Helicobacter pylori declines in the western world, which 

will result in fewer Helicobacter pylori-related peptic ulcers and decreased need 

for eradication. 

The development of a vaccine against Helicobacter pylori is the ultimate 

goal in the fight against peptic ulcer disease: therapeutic vaccines are expected to 

be available within 5-10 years; development of a preventive vaccine is expected to 

take longer. 
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