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As well as the presence of Helicobacter pylori (H. pylori), the use of non-steroidal anti-
infl ammatory drugs (NSAIDs) is one of the major causes for gastroduodenal damage 
such as erosions, gastric and duodenal ulcers, and their complications perforations and 
haemorrhages, also called NSAID-gastropathy 1-3. Notorious was the silent ulcer that can 
present itself without prior warning as a life-threatening complication4. NSAIDs belong 
to the category of most frequently prescribed medicin s5-7 and are oft en prescribed by 
rheumatologists in patients with infl ammatory rheumatic diseases, such as rheumatoid 
arthritis, gout, Bechterew’s disease and osteoarthritis. General practitioners, dentists 
and other specialists also prescribe NSAIDs frequently for joint pains and pains caused 
otherwise. Furthermore, these drugs are also frequently sold over-the-count er8, 9.

Risk factors for the occurrence NSAID-gastropathy are advanced age (especially from 
the age of 70), an ulcer, perforation or gastroduodenal haemorrhage in the prior medical 
history, co-occurrence of co-morbidity such as heart failure, serious rheumatoid arthri-
tis and diabetes mellitus or simultaneous use of anti-coagulants, acetylsalicylic acid, 
selective serotonin reuptake inhibitors (SSRIs) or corticostero ids10-14.

Several strategies which can prevent NSAID-induced gastroduodenal damage have 
been investigated and developed. Co-medication with so-called gastroprotective agents 
such as highly dosed histamine-2 (H2) receptor antagon ists15-17, proton pump inhibitors 
 (PPI)18-21 or prostaglandin analogues such as misop rostol22-26 has proven to be eff ect-
ive with regard to the prevention of endoscopic ulcers. Another proven strategy is the 
replacement of conventional or non-selective NSAIDs (nsNSAIDs) with more cyclooxy-
genase (COX)-2 selective NSAIDs (COXIBs) which are less toxic for the  stomach27-30. The 
background of this development is that the eff ect of NSAIDs is based on the inhibition 
of at least two isoforms of the enzyme cyclooxygenase (COX-1 and COX-2)31. It appeared 
that for the anti-infl ammatory and analgesic eff ect of NSAIDs inhibition of the COX-2 re-
ceptor is responsible, while the major adverse eff ects in the gastrointestinal tract  occur 
via inhibition of the COX-1 receptors.

An alternative strategy which has been investigated is eradication of H. pylori. This is 
a Gram-negative bacterium32 which is frequently found in the stomach and which is a 
major causal factor for the development of gastroduodenal ulcers33, erosions and in-
fl ammation of the stomach and gastric cancer (gastric carcinoma but also MALT l ym-
phoma)34, 35. The eradication of H. pylori accelerates the healing of ulcers and reduces 
recurrence of gastric and duodenal ulcers in non-NS AID users36, 37 and protects against 
the occurrence of gastric  carcinoma38.

During the planning and at the start of the research projects which are described in this 
thesis, during the period 1996-2000, there was no consensus as to whether there is a 
form of synergism existing between H. pylori and NSAIDs for the development of gastro-
duodenal ulcers. Neither was there consensus regarding the question whether eradica-
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tion of H. pylori is useful for the prevention of gastroduod enal damage39-42. Proton pump 
inhibitors and H2-receptor antagonists were well available and at that time elaborate 
attention was paid to the prevention of NSAID-gastropathy. The fi rst national ‘Guideline 
NSAID use and prevention of gastric damage’ by the Dutch Institute for Healthcare 
Improvement CBO was published in 200311. The fi rst COXIBs were introduced on the 
Dutch market in 2000. In those days NSAID related gastroduodenal damage was a ma-
jor problem in both the practice of rheumatologists as well as in the practice of general 
practitioners.

In this thesis a number of studies is described which are mainly focussed on prevalence, 
diagnostics and the eff ect of eradication of H. pylori in patients using NSAIDs for an 
infl ammatory rheumatic disease.

[Chapter 1] includes a general introduction into NSAIDs, H. pylori, NSAID-gastropathy 
and the outline this thesis.

In [Chapter 2] the prevalence of H. pylori in patients with rheumatic diseases and long-
term NSAID use is described. H. pylori can be demonstrated with the presence of IgG-
antibodies of H. pylori in the blood. In this study 39% of the 1214 patients with rheumatic 
diseases and long-term NSAID use was H. pylori positive aft er serological testing. The 
prevalence of IgG-antibodies of H. pylori increased with age (40-49 years: 25%, 50-59 
years: 39%, 60-69 years: 42% and 70-80 years: 48%). This eff ect can probably be as-
cribed to the cohort-eff ect: older people have higher infection rates because they were 
born in a time in which the risk of infection at a young age was higher than for those 
who were born later.

It is diffi  cult to compare prevalence rates and the composition of the patient popula-
tion, selection bias and the diagnostic test used to determine the presence of H. pylori 
have to be taken into account. In 1990 a study of a Dutch population of adults of com-
parable age showed a seroprevalence of H. p ylori of 49%43. A decrease in prevalence of 
H. pylori infection of 10% in 10 years is found which corresponds with the worldwide 
decrease as is described  in literature44. The causes mentioned for this decline include 
amongst others; the improved hygienic circumstances, decreasing family size and fre-
quent use of antibiotics. According to a Dutch study from 2008 carried out among an 
urban population, the prevalence of H. pylori is considerably higher in adults of non-
Dutch origin (65-96%) than in adults of Dutc h origin (46%)45. The decrease in prevalence 
of H. pylori has logically also led to a decrease in the occurrence of gastroduodenal 
ulcers associated  with H. pylori46-49. Meanwhile the prevalence rates of H. pylori in the 
Netherlands appear to stabilize during the previous decades, as appears from a study 
in sequential birth cohorts of children from 1978,1993 and 2005 (at approximately 9% 
with an average  age of 8 years)50. The fact that the prevalence does not decrease any 
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further can be explained with the stabilisation in determinants of infections such as 
family size, living conditions and hygienic conditions, or compensation due to increased 
use of childcare and relative increase of children with parents of non-Dutch origin. This 
implicates that colonization with H. pylori will probably not completely disappear from 
the Dutch population during the years to come.

As a cost-eff ectiveness analysis was also planned for the treatment groups described in 
[Chapter 4], it fi rstly had to be investigated what costs are incurred due to ulcer com-
plications such as haemorrhages and perforations. In the retrospective study described 
in [Chapter 3] the direct hospital costs were estimated for this purpose for 53 patients 
which were hospitalized during the period 1997 to 2000 in the VU university medical 
center, based on the hospital system and the costs claimed by insurance companies 
(from the payer’s perspective). This study included 53 patients who were hospitalized 
because of an ulcer haemorrhage (n=35), ulcer perforation (n=15) or both (n=3). The 
direct costs of ulcer complications were high; a haemorrhage and perforation occurring 
simultaneously was most expensive (€ 26,000), followed by a perforation (€ 19,000) and 
haemorrhage (€ 12,000). A haemorrhage in the duodenum incurred more costs than 
in the stomach (€ 13,000 versus € 10,000), while the reverse was seen in case of per-
forations (€ 13,000 versus € 21,000). Remarkable in this respect was that presence of 
comorbidity increased the costs substantially: even aft er correction for procedures not 
related to ulcer complication the costs were more than double compared to patients 
without comorbidity.

The generizability of the results of the costs analyses is possibly limited by a number 
of factors. Costs are not directly comparable between diff erent countries with similar 
levels of care. We have only estimated the direct medical costs of treatment of the ulcer 
complication from a healthcare perspective. Other costs which were not taken into con-
sideration are medical costs incurred outside of the hospital (for instance a visit to the 
general practitioner), direct non-medical costs (such as transport to the hospital) and 
indirect non-medical costs (such as absence due to illness). The costs were calculated 
in an university hospital and these costs may be higher than those made in peripheral 
hospitals. Shortly aft er our study another study was published which was carried out in 
a peripheral hospital, by Vonkeman et al., in which the direct costs of NSAID related ul-
cer complications were estimated with fi gures from the period 2001-2003. Mean direct 
costs in this study were € 8,375 in 104 patients51. Other previ ous Dutch studies52,53 are 
also diffi  cult to compare because of other defi nitions and methods. The fi gures of the 
direct costs of an ulcer complication can be useful for a cost eff ectiveness analysis of 
for instance diff erent strategies for the prevention of ulcers and their complications. As 
no eff ect of the intervention as described in [Chapter 4] was detected, a subsequent 
cost eff ectiveness analysis has not been carried out. However, in the Netherlands as 
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well as abroad, such studies were indeed carried out and demonstrated that the use of 
gastroprotective agents and/or COXIBs are cost eff ective for the prevention of gastro-
duodenal damage and their complications, at least in groups with an increased risk for 
NSAID-associated gas troduodenal ulcers54-56.

[Chapter 4] describes a large, placebo-controlled and randomized multicenter study, 
the so-called HERA study (H. pylori Eradication in Rheumatoid Diseases) into the eff ect 
of eradication of H. pylori on the incidence of gastroduodenal damage in patients using 
NSAIDs. H. pylori positive (demonstrated by the presence of IgG-antibodies of H. pylori 
in the blood) patients with rheumatic diseases and long-term NSAID use, coming from 
rheumatology clinics in Utrecht, Enschede, Arnhem, Heerlen and Amsterdam, were ran-
domized to either the H. pylori eradication group and the placebo group. Patients in the 
eradication group received a combination of two antibiotics, amoxicillin and clarithro-
mycin, and a proton pump inhibitor (omeprazol) during one week. The placebo group 
received identical looking tablets without the active agent. At the start of the study the 
characteristics of the patient, data on the disease and concurrent drug treatment were 
collected. Aft er three and twelve months the eff ect of the study medication was evalu-
ated. Three months aft er the study medication, the patients underwent an endoscopy of 
the upper part of the gastrointestinal tract in order to score the presence of erosions and 
ulcers of the oesophagus, stomach and duodenum, gastritis and to take biopsy samples 
in order to assess whether H. pylori were still present. A patient was considered H. pylori 
negative when H. pylori could not be detected in the culture nor during histological 
assessment. The primary objective of the study was the presence of gastroduodenal ul-
cers at 3 months. Secondary objectives were the number of clinical manifest gastroduo-
denal ulcers, complications of ulcers (bleedings and perforations), dyspepsia and side 
eff ects. From May 2000 to June 2002, 2761 potential candidates were screened for IgG-
antibodies. From this group 1091 patients (40%) were H. pylori positive and fi nally 347 
patients appeared to meet all the inclusion criteria of the study. A total of 172 patients 
were randomized in the eradication group and 175 patients in the placebo group. Aft er 
three months 315 patients underwent an endoscopy and 323 patients fully completed 
the study period of 12 months follow-up. The two treatment groups were similar with 
respect to base-line characteristics. They mainly consisted of women (60%), patients 
with rheumatoid arthritis (61%) with an mean age of 60 years, and 37 patients (11%) ever 
had a gastroduodenal ulcer before. The most frequently used NSAIDs were diclofenac 
(29%), naproxen (18%) and ibuprofen (13%). 48% of the patients used a gastroprotective 
agent together with a NSAID and 9% of the patients used a COXIB. A total of 53 % of the 
patients had received preventive treatment for NSAID related gastroduodenal damage, 
consisting of a gastroprotective agent and/or a COXIB. Some patients used a COXIB as 
well as a gastroprotective agent. Three months aft er randomization, gastroduodenal ul-
cers were found in 6 patients (4%) in the eradication group and in 8 patients (5%) in the 
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placebo group (not signifi cantly diff erent, P=0,645). No single patient developed a clini-
cal manifest gastroduodenal ulcer (established during endoscopy aft er complaints), or 
an ulcer complication during the follow-up of 12 months. The scores for upper abdomi-
nal discomfort did not diff er between both treatment groups (P=0,98). In the eradication 
group 35 of the 172 (20%) patients reported side eff ects of the study medication and 4 
of the 175 (2%) patients in the placebo group (P<0.001). The most important conclusions 
of this study were: (1) Eradication of H. pylori did not have an eff ect on the incidence 
of gastroduodenal damage in patients with rheumatic diseases and long-term use of 
NSAIDs, (2) The number of gastroduodenal ulcers and complications is remarkably low 
in patients with as well without gastroprotective agents.

The relation between H. pylori infection and NSAID use in gastroduodenal mucosal 
damage is complex. The mechanisms of the development of an ulcer are partly diff erent 
for H . pylori and NSAIDs57. H. pylori induced ulcers depend on abnormalities in the regu-
lation of gastric acid and on the infi ltration of infl ammatory cells in the gastric mucosa 
with the release of cytokines, leading to mucosal damage58. NSAIDs have a direct toxic 
eff ect on gastroduodenal mucosa and reduce mucosal blood fl ow, which results in loss 
of protective mechanisms ag ainst mucosal damage57.

During the past years many clinical studies have been published in the literature, which 
have tried to elucidate the interaction between H. pylori and NSAIDs. In a meta-analysis 
with 25 studies H. pylori as well as NSAIDs independently and signifi cantly increase the 
risk of a gastroduodenal ulcer and associated haemorrhage. The risk of an ulcer bleeding 
was 1,8 and 4,9 times higher, respectively, and the risk appeared to be 6,1 higher if both 
risk factors were present59.

In practice the clinician wants to know especially whether testing and treatment of 
H. pylori in patients who are taking or will be taking NSAID is useful for prevention of the 
risk of development of an ulcer and, even more important, its complications. The results 
of clinical trials with H. pylori eradication in NSAID users do not provide an unambiguous 
outcome.

In 2005 and 2012 two meta-analyses were carried out in wh ich respective ly fi ve60-64 and 
seven60-66 eradication trials were analysed in which the eff ect of H. pylori eradication 
was investigated i n patients using NSAIDs67, 68. They both demonstrated that H. pylori 
eradication obviously reduces the risk of ulcers in the total group. Sub-analyses of these 
studies show a clear eff ect of H. pylori eradication in NSAID-naive patients but that does 
not apply to patients with long-term use of NSAIDs. H. pylori eradication in starters 
with NSAIDs is oft en not feasible in practice. In rheumatologic practice many patients 
have for instance already started using NSAIDs. Furthermore is it not practical and ethi-
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cal to wait for H. pylori diagnosis and eradication before starting NSAID when patients 
are in serious pain. Furthermore, in sub-analysis studies from the West less eff ect was 
seen than in studies of Asian populations. There are two studies which have compared 
H. pylori eradication directly with P PI maintenance therapy63, 69. A clear advantage appears 
to exist for PPI when compared to H. pylori eradication when the results of these studies are 
an alysed in a meta-analysis67. In the second meta-analysis the study described in this thesis 
was one of the studies with the largest numbers of patients. Our fi ndings are in line with the 
fi nd ings of the other studies 61, 64, 66 and the sub-ana lysis of both meta-analyses67, 68 with no 
benefi t of eradication of H. pylori in long-term NSAID users.

A possible explanation for the fact that H. pylori eradication is indeed eff ective in NSAID-
naive patients and not in patients with long-term NSAID use is that the risk of ulcer 
complications is highest during the fi rst year of NSAID use70 even though the risk re-
mains during the full term of use. Because of that, many patients with the highest risk 
may already have stopped using NSAID (aft er ulcer complications or complaints) and 
are therefore not included in studies with long-term NSAID use. The studies with long-
term NSAID users include patients with lower ulcer risks. The absolute risk reduction 
achieved with H. pylori eradication depends on the baseline risk and therefore it is dif-
fi cult to demonstrate an eff ect in this population with low ulcer risk (for instance only 
with large sample size, type II error). Of course one may wonder whether there is any 
clinical relevance when very large sample sizes are required.

In case of secondary prevention of gastroduodenal ulcers (patients who already have 
a gastroduodenal ulcer) in long-term NSAID users, Hawkey et al. demonstrated that 
H. pylori eradication is not better than a PPI alone for the prevention of  a recurrence 
aft er 6 months61. In a meta-analysis H. pylori eradication did however have a positive ef-
fect on the prevention of a r ecurrent gastroduodenal ulcer67. It is therefore not diffi  cult 
to understand that the current guidelines recommend to test and treat patients with an 
ulcer for H. pylori independently of NSAID use and give a maintenance treatment with 
PPI to pati ents with prolonged NSAIDs use38, 71, 72.

A limitation of all studies, including the studies described in this thesis, is the limited 
follow-up. Most studies only gave short-term data: varying from 1 to 6 months, with 
outliers to 1 year. (In the studies included in this thesis there is an endoscopic follow-up 
of 3 months and a clinical follow-up of 1 year.) Eradication of H. pylori is indeed a per-
manent intervention as the risk of re-infection is very small73 and it is expected that this 
eff ect persists, but the long-term eff ect (later development of gastroduodenal ulcers) is 
not known in patients with long-term NSAID use.

A remarkable fi nding in [Chapter 4] was that in patients with as well without gastro-
protective agents the number of gastroduodenal ulcers and complications is remarkably 
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low (4%) compared to other clinical trials for prevention of NSAI D related gastroduode-
nal damage22, 74. A possible explanation for this is that the study population truly repre-
sents the daily practice of patients who had a higher (aspirin) or lower (gastroprotective 
agent or COXIB) risk of NSAID-gastropathy due to co-medication. This has resulted in a 
study population of which half of the patients used a gastroprotective agent and/or a 
COXIB. The extent of the morbidity of NSAID related gastroduodenal damage is smaller 
than before. This is in accordance with  data from both the Unite d States75 as from the 
Nederlands76, 77, which shows a decreasing incidence of NSAID-gastropathy in a popula-
tion of patients with rheumatic diseases. One of the explanations for this is that this 
population uses considerably less nsNSAIDs, partly due to replacement by COXIBs, but 
it is more likely that the use of NSAIDs was less needed because the rheumatic diseases 
are treated better and more intensively than in the past due to the use of so-called bio-
logicals and improved treatment strategies78.

The ulcer incidence was so low in this population of long-term NSAID users with 
rheumatic disease that further improvement with H. pylori eradication will be limited so 
that it no longer forms a major clinical relevant problem but a more theoretical problem 
instead.

In the study set out above, the eff ect of H. pylori eradication on the histology of the 
gastric mucosa was also studied and is described in [Chapter 5]. For this study all bi-
opsies taken in the context of the study described in [Chapter 4] were scored histologi-
cally in a hematoxylin eosin staining according to the updated Sydney classifi cation for 
active and chronic infl ammation, presence of glandular atrophy, intestinal metaplasia 
and H. pylori density. Biopsies from 305 patients were available for histological scoring. 
The group which had received H. pylori eradication showed signifi cantly less active and 
chronic infl ammation in the gastric corpus as well as in the gastric antrum even though 
the use of NSAIDs was continued. In the corpus and antrum a moderate to serious 
acute infl ammation was noted in 4% and 3%, respectively, in de eradication group and 
35% and 27%, respectively, in the placebo group (P<0,001). Moderate to serious chronic 
infl ammation was found in corpus and antrum in 28% and 51%, respectively, in the 
eradication group and 65% and 76%, respectively, in the placebo group. Furthermore 
the corpus showed considerably less moderate to serious atrophy in the eradication 
group (10%) when compared to the placebo group (22%, P=0,006). No diff erences were 
found with respect to intestinal metaplasia and atrophy.

It has been known for a long time that active and chronic infl ammations in non-NSAID 
users improv e aft er eradication of H. pylori79-81. Now this is also described in a large 
group of NSAID users. These fi ndings are remarkable because endoscopically no dif-
ferences were found between both groups [Chapter 4] with regard to the prevention 
of ulcers and erosions. A relation is described between the degree of infl ammation in 
histological assessment and the risk of gastroduode nal ulcers in long term NSAID us-
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ers82. This could support the hypothesis that H. pylori eradication could (help) prevent 
NSAID-gastropathy.

As our population consisted of NSAIDs users only we could make no assertions con-
cerning the eff ect of NSAIDs on the extend of histological abnormalities. Furthermore, 
this study showed a greater eff ect of H. pylori eradication in patients using gastropro-
tective agents than in long-term NSAID users without gastroprotective agents as far as 
the prevention of the chronic infl ammation in the corpus was concerned. It has been 
demonstrated that long term PPI use extends a H. pylori associated gastritis of espe-
cially the antrum to a corpus predominant gastritis. This is associated with accelerated  
progression into atrophic gastritis83, which is a premalignant change. There is no evi-
dence indicating that H. pylori eradication in this group prevents the development of 
gastric cancer but there are studies which show that gastric cancer is more  frequently 
seen in patients with PPI84. Probably this involves ‘confounding by indication’ but a re-
cent European guideline (2012) recommends to consider H. pylori eradication for pa-
tients with long-term use of gastroprotective agents (> 1 year)  in order to prevent gastric 
carcinoma38. As yet more research has to be carried out in order to support a test and 
treatment strategy of H. pylori for all patients with or without NSAIDs for the purpose of 
preventing gastric carcinoma.

In [Chapter 6] a post hoc analysis is described of the clinically randomised trial as de-
scribed in [Chapter 4]. In this post-hoc analysis patients with and without gastric ulcers 
were compared with the use of COX-2 selective and nsNSAIDs and with other possible 
confounders for the occurrence of ulcers. Of the 301 patients undergoing endoscopy, 
6 (4%) patients in the eradication group and 8 (5%) patients in the placebo group had 
an ulcer (P=0,65). None (0%) of the patients with a gastric or duodenal ulcer and 80 
(28%) patients without ulcer used selective NSAIDs (P=0,02). Patients with an ulcer sig-
nifi cantly more frequently used concomitant low dose aspirin than patients without 
gastroduodenal ulcer: 4 (29%) patients in the ulcer group versus 27 (9%) in patients 
without ulcer (P=0,02). No diff erences were found with regard to the use of PPI, H2 
receptor antagonists and prostaglandin analogues between patients with or without 
gastric or duodenal ulcer (P=0,48). As in many other studies, this study also involved use 
of COX-2 selective NSAIDs associated with a lower ulcer risk than the use of nsNSAIDs. 
Because of the small numbers of ulcers no assertions could be made on the diff erence 
in the eff ect of H. pylori eradication for nsNSAID and selective NSAID users, but H. pylori 
eradication does not seem to reduce the risk any further. At the time of the start of this 
study, the COXIBs, rofecoxib and celecoxib were just introduced in the Netherlands and 
were then relatively infrequently used in the study population (7% and 1%, respectively). 
In this study the more COX-2 specifi c NSAIDs (with a less strong eff ect on the COX-2-re-
ceptor than COXIBs) such as nabumetone and meloxicam were more frequently used 
(11% and 6%) and categorized in the group of COX-2-selective NSAIDs.
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Chapters seven and eight describe the value of diagnostic tests aft er a H. pylori eradica-
tion such as serology, culture and histology and the effi  ciency of the followed test and 
treatment strategy. [Chapter 7] presents a post-hoc analysis of a randomized clinical 
study of H. pylori positive patients with long-term NSAID use because of rheumatic 
diseases, in which is investigated how a persisting H. pylori infection or successful eradi-
cation aft er therapy can best be determined. In this clinical study H. pylori was estab-
lished by means of serological testing for anti-H. pylori IgG-antibodies. H. pylori positive 
patients were randomized for eradication triple therapy or placebo with endoscopy and 
serology aft er 3 months and serology again aft er 12 months. In the post hoc analysis 
we compared repeated H. pylori antibody titres, hematoxylin and eosin (H&E) staining, 
immunohistochemical (IHC) staining of biopsies and culture of H. pylori in biopsies of 
all patients, in order to establish the sensitivity and specifi city of these diff erent de-
tection methods. Furthermore, we determined whether the addition of IHC staining 
to H&E staining improves the histological detection of H. pylori in these patients. In 
accordance with the gold standard criteria, existing of either a positive culture or both 
a positive histological test as well as a positive serological test, H. pylori eradication 
therapy was successful in 90% of the patients. Cultures provided 100% sensitivity but 
specifi city was 82% and 73% aft er eradication. Histological testing with H&E or IHC 
staining gave a sensitivity and specifi city between 93% and 99%. Addition of IHC did 
not improve results. Furthermore, receiver operating characteristics (ROC) curves of the 
repeated serologic test results were calculated. The ROC curve for per cent change of 
H. pylori IgG antibody titers had a better diagnostic power for identifi cation of H. pylori 
negative patients than the absolute changes in titres. The optimal cut-off  point in these 
ROC curves was 21% decrease aft er 3 months and 58% decrease aft er 12 months, cor-
responding with a sensitivity of 64% and 87%, respectively, and a specifi city of 81% and 
74%, respectively. These fi gures are not ideal and currently serology does no longer play 
a role in the confi rmation of H. pylori eradication, and urea breath tests or stool antigen 
tes ts are better non-invasive alternatives38. However, in case of an indication for follow 
up endoscopy, then biopsy-based techniques such as culture and histological testing 
are go od methods for checking H. pylori status38. [Chapter 8] describes the effi  cacy of 
a serology driven ‘test and treatment strategy’ of H. pylori in patients with a rheumatic 
disease and long-term NSAID use. In the Netherlands the fi rst choice of eradication 
treatment of H. pylori consists of a 7-day triple-therapy with a PPI, amoxicillin and clar-
ithromycin or metronidazole. This study, which was carried out from 2000 to 2002, was 
part of the national, multicenter randomized study described in [Chapter 4]. Patients 
were screened with serology for H. pylori IgG antibodies and, if they were found to be 
positive, they were included in the study and randomized for either eradication therapy 
or placebo. Aft er 3 months follow-up an endoscopy was carried out during which bi-
opsies were taken from the gastric antrum and corpus. On the hand of culture and 
histological testing these biopsies were tested for the presence of H. pylori. The main 
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conclusions of this study were: fi rstly that a 7-day PPI-based triple eradication therapy 
was adequate in 87% of the patients without prior antibiotic susceptibility testing. Sec-
ondly, for 21% in the placebo group, the positive H. pylori serology could not be con-
fi rmed by the presence of H. pylori in culture and histology and that implicates that pos-
sibly one fi ft h has received unnecessary eradication therapy. Thirdly, compliance was a 
very important factor for successful eradication of H. pylori. H. pylori was successfully 
eradicated in 91% of the patients who were fully compliant with the study medication, 
compared to 50% of those who were not (diff erence of 41%; 95% CI 18-63%). Finally, the 
prevalence of antibiotic resistance in H. pylori was very low. The resistance percentages 
found in the isolated strains of the placebo group were, 4% for clarithromycin, 19% for 
metronidazole, 1% for amoxicillin and 2% for tetracycline. Resistance to antibiotics in 
H. pylori is of importance because resistance may play a major role in therapy failure. 
The antibiotic resistant percentages for metronidazole and clarithromycin in this popu-
lation are virtually just as low as in other studies carried out in t he Netherlands  during 
the years 1997-199885 and 1997-200286-90. As far as known, there are no more recent 
data of primary H. pylori  resistance to antibiotics in the Nederlands91, 92. Therefore it can 
be advocated to start with standard triple therapy (PPI-claritromycine and amoxicillin) 
without prior susceptibility testing.

The studies in [Chapter 7 and 8] have the limitation that no baseline endoscopy has 
been carried out but only 3 months aft er eradication. At that time, serology was chosen 
as baseline H. pylori test. The main reasons were that invasive endoscopy was not feasi-
ble in the daily rheumatologic practice for non-symptomatic patients, and that serology, 
as inexpensive and commonly available alternative, had pos itive results in several vali-
dation studies.93-96 The use of PPI (37% of the population in this study) can provide false 
negative results aft er invasive as well as non-invasive tests, such as culture, histology, 
urea breath test and also stool antigen test, and should therefore  be discontinued at 
least two weeks in advance97. Furthermore, in a population with long-term NSAID use, 
discontinuation of PPI for study purposes is unethical. At the time this study started 
H. pylori stool antigen tests were not available yet.

Conclusion

During the fi rst half of the 20th century the incidence of gastroduodenal ulcers became 
epidemic98. Since then, new insights and medical innovations have led to enormous im-
provements in treatment of gastroduodenal ulcers and not only the morbidity has de-
creased considerably but the mortality has also decreased with 75% since the nineteen 
eighties98. This reduction can be explained by several factors, in the general population 
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as well as in the rheumatologic population: the discovery of H. pylori and its eradica-
tion, subsequently the gradual decline of the prevalence of H. pylori, introduction of 
acid inhibiting drugs such as H2-receptor antagonists and PPI (in the late seventies 
and eighties), the introduction of diagnostic and therapeutic endoscopy, development of 
guidelines for prevention of NSAID related gastroduodenal damage (in the Netherlands 
in 2003) and the introduction of COXIBs (early 2000), and specifi cally for the rheumato-
logic practice: more intensive and better treatment of infl ammatory rheumatic diseases 
due to which NSAIDs as analgesic is less needed.

During the past years, several studies were published in which H. pylori eradication in 
NSAID users was examined. Eradication of H. pylori seems to be useful when preceding 
NSAID use but in practice this is not or hardly feasible. Patients with many symptoms do 
not want to wait starting with NSAID in order to undergo H. pylori diagnostics and eradi-
cation fi rst. In long-term NSAID users it is not useful to eradicate H. pylori in order to 
prevent gastroduodenal ulcers and its complications, as our study also demonstrated. 
An explanation for the diff erence in eff ect of H. pylori between NSAID naive patients and 
long-term NSAID users is that the risk of ulcers is so very low in patients who tolerate 
NSAIDs on a long term that H. pylori eradication cannot further reduce that risk. This 
was confi rmed by our study: gastroduodenal ulcers were very rare in this population of 
long-term NSAID users with rheumatic disease. Therefore the presence of H. pylori in 
long-term NSAID users is no longer a major clinically relevant problem, but a theoretical 
problem instead. Our study provides little support for the active detection of a H. pylori 
infection in patients with rheumatic diseases and NSAID use. This balance is even less 
favourable when the prevalence of H. pylori is further declining.

Studies examining the eff ects on NSAID related gastroduodenal ulcers are oft en dif-
fi cult to be carried out given the need for hard endpoints such as endoscopically con-
fi rmed lesions. In order to demonstrate an eff ect of intervention or diff erence between 
comparative groups it is oft en necessary to include large numbers of patients in mul-
ticenter studies. However, there are several reasons why NSAID related complications 
still require attention. The adherenc e to the existing guidelines is far from ideal99. It is 
expected that, contrary to the rheumatologic practice in which NSAID use has been 
reduced due to better treatment of the infl ammatory rheumatic diseases, the use of 
NSAID in the general population for musculoskeletal disorders will yet increase due 
to the ageing. In recent years it has become apparent that the guidelines itself are no 
longer completely up-to-date. For instance, there are side-eff ects of NSAIDs aff ecting 
the lower gastrointestinal tract, which may be infl uenc ed by COXIBs but not by gastro-
protective agents30 and when choosing NSAID or COXIB and/or gastroprotective agent 
the cardiova scular risk profi le should be taken into account100-102.
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