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Abstract: Compliance with therapy is the single most important factor in Helicobacter pylori
(H. pylori) eradication. Poorer levels of compliance with therapy are associated with signifi-
cantly lower levels of eradication. Numerous factors can contribute to achieving good levels of
compliance. These include the complexity and duration of treatment. It is also important that
the physician is motivated to ensure eradication is confirmed and the patient is sufficiently
informed to empower him or her to achieve high levels of compliance. Compliance is also
contingent on medication regimes that are simple, safe, tolerable and efficacious. The
opportunity to improve compliance exists at every point of contact between the patient and the
medical services. Experts and opinion leaders in the field can play a role by ensuring that
physicians are educated and motivated enough to encourage and support compliance with
H. pylori eradication therapy. Both patients and physicians need to be aware of the importance
of the bacterium in causing disease. The importance of the doctor�patient relationship is
paramount. Pragmatic strategies that may be of assistance may come in the form of polypills,
combined Blister Packs, adjuvant therapies and modified release compounds. Colleagues such
as pharmacists and nurse specialists can also play an important role and should be actively
engaged. Structured aftercare and follow up offers the best chance for ensuring compliance
and subsequent eradication of the H. pylori pathogen.
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Introduction

Keep watch also on the faults of the patients

which often make them lie about the taking of

things prescribed �Hippocrates, 4th century BC

Compliance with therapy is the single most

important factor in Helicobacter pylori (H. pylori)

eradication. Compliance with therapy has a con-

siderable influence on treatment failures in anti-

biotic-sensitive patients and in the subsequent

development of antibiotic resistance. This has

major implications. Eradication rates with

standard proton pump inhibitor-amoxicillin-

clarithromycin are 87.8% when strains are

clarithromycin-sensitive and 18.3% when clari-

thromycin-resistant [Megraud, 2004]. It has

been proven that 10% of patients prescribed

H. pylori eradication therapy will fail to take even

60% of medications [Lee et al. 1999]. It has also

been proven that progressively poorer levels of

compliance with therapy are associated with

significantly lower levels of eradication. In one

study eradication levels of 96% were observed

for patients who took 60% or more of medications

compared to 69% for those taking less than 60%

of prescribed medications [Graham et al. 1992].

Compliance is a topic of much recent discussion

in the medical literature. An analysis revealed

that the number of times the word itself has

been cited in the medical literature has grown

at an exponential rate over the last 40 years

[Düsing et al. 2001]. There has even been criti-

cism of the term itself as it suggests a didactic

medical model which stresses obedience and is

not patient centred, while some opinions have

suggested a newer model of ‘adherence’ which

emphasises the patient as an autonomous partner

in treatment [Lutfey and Wishner, 1999]. The

problems involved in ensuring compliance or

adherence with medical therapy are far from

new, as the above quotation from Hippocrates

illustrates.
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Compliance with H. pylori eradication regimens

is a multifactorial process. Current evidence and

published guidelines recommend complex and

prolonged eradication regimens, using a number

of antibiotics and involving manipulation of gas-

tric pH as well. This complexity provides chal-

lenges for both the physician and the patient. For

the physician, it demands clear understanding of

the pathogenesis, sequelae and complications of

H. pylori infection and a motivation to test for

and treat the infection where appropriate. The

motivated physician can then provide informa-

tion to the patient which will lead to his or her

empowerment to play an active role in their treat-

ment by complying with therapy. To do this

demands the knowledge outlined above on the

physician’s part. Trust, which is implicit in the

doctor�patient relationship, is also of paramount

importance here. The benefit gained from the

eradication of H. pylori such as reducing long-

term risk of gastric cancer may not be obvious

to the patient. The patient’s expectations of ther-

apy need to be explored as this benefit is often

much more subtle than that gained from the pre-

scription of oral antibiotics for an uncomplicated

respiratory or urinary tract infection. The chal-

lenges for the patient wishing to comply with

therapy may also be financial and social, incor-

porating factors such as literacy. The combina-

tion of all of these factors, however, is

immaterial unless efficacious and evidence-

based treatments are available with adverse

event profiles that are acceptable to both

physician and patient. As outlined in Figure 1,

these factors converge to influence compliance

which leads to H. pylori eradication.

Complexity of treatment
Complexity of treatment has been proven to be a

factor in reducing compliance with medications

in other clinical areas such as the management of

type 2 diabetes [Mateo et al. 2006]. The same is

true in H. pylori eradication where the number of

medications which need to be consumed daily in

is daunting. Depending on local practices the

number of pills taken in standard proton pump

inhibitor-amoxycillin-clarithromycin therapy is

anywhere between 6 and 12 each day. There is

considerable potential for confusion and omis-

sions due to the multiplicity of medications. In

other fields such as the management of hyperten-

sion and diabetes, the introduction of combina-

tion drugs or ‘polypills’ has helped to achieve

better rates of compliance [Dickson and

Plauchinat, 2008; Pan et al. 2008]. It has been

suggested that enhanced compliance pro-

grammes can also help improve compliance and

eradicate H. pylori. A study on a bismuth-based

regimen proved increased levels of compliance

when an enhanced compliance programme was

enforced. This included both written and oral

communication from a pharmacist, a medication

calendar, a mini pillbox and a follow-up phone

call [Lee et al. 1999]. This led to a significant

increase in the numbers of patients taking more

than 90% of medications, but the proportion of
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Figure 1. Factors influencing compliance with therapy and subsequent eradication of Helicobacter pylori.
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patients taking 60% or less of medications was

similar in both groups. The findings here would

suggest that those patients who are at greatest

risk of treatment failure due to poor compliance

(i.e. taking less than 60% of prescribed medica-

tions) are likely to remain noncompliant even

with such assistance. Results from other studies

however have been mixed. An Australian study

suggested that attempts to increase compli-

ance had no impact on outcome or compliance

[Henry and Batey, 1999]. Enhanced compli-

ance programmes are certainly worth considering

as a means of improving adherence. It is a low-

risk and often low-cost intervention, albeit labour

intensive for the physician. The opportunity here

exists to enlist other healthcare professionals such

as pharmacists and nurse specialists to help

improve compliance. Although there is certainly

evidence to suggest that levels of compliance may

be improved, it remains to be proven whether

or not enhanced compliance programmes can

actually lead to greater eradication rates.

Duration of therapy
The duration of therapy in H. pylori eradication

regimens has also been postulated as a reason for

poor compliance. This is increasingly important

as 10- or 14-day regimens begin to supplant

7-day regimens. Published guidelines in United

States have come to reflect this with the 2007

American College of Gastroenterology guidelines

recommending longer treatment courses [Chey

and Wong, 2007]. The basis for this is somewhat

disputed however. One meta-analysis in 2000

suggested a 14-day course of therapy showed

7�9% better cure regimens than 7-day regimes

[Calvet et al. 2000]. However, another meta-

analysis differed, stating no clinical benefit from

longer courses of treatment, although the quality

of some of the studies included in this second

meta-analysis has been questioned [Fuccio et al.

2007]. Little data exists regarding the side effects

of longer regimens or the possible impact pro-

longed courses will have on antibiotic resistance

levels. Current evidence would suggest compli-

ance is affected by longer courses of therapy but

not to a very large extent. A study comparing

7�14-day courses of proton pump inhibitor-

amoxicillin-clarithromycin showed that the rates

of compliance less than 75% of 18.6% for the

longer course compared to 17.3% for standard

7-day triple therapy [Zagari et al. 2007].

Opinion is somewhat divided however on the

clinical efficacy of this strategy. However, a

major limitation to all research into compliance

is that no single, consistent definition of

compliance can be employed as most estimates

are limited by patient manipulation (pill

count etc.).

Physician factors
The motivation and attitude of the physician is

critical to patient compliance and successful

eradication. Chronic gastritis induced by

H. pylori is the strongest known risk factor for

gastric adenocarcinoma and as far back as 1994

the World Health Organisation through its

International Agency for Research on Cancer

designated H. pylori as a class I carcinogen

[International Agency for Research on Cancer,

1994]. As such, successful strategies for

H. pylori eradication and the confirmation

thereof are of paramount importance in cancer

prevention. A study of the knowledge of the

most important aspects of H. pylori infection car-

ried out amongst internal medicine residents in

the US reveals gaps in knowledge. Most of the

responding doctors claimed that they routinely

test for H. pylori infection in appropriate circum-

stances, they may not always treat when indi-

cated. Although treatment regimens used were

found to be appropriate, awareness of issues

regarding antibiotic resistance was poor

[Sharma et al. 2000]. A more recent study of a

broad pool of US doctors revealed that around

one-third do not adhere to the ‘test and treat’

policy which forms the cornerstone of H. pylori

management [Howden et al. 2007]. A study of

internists and surgeons in Israel revealed similar

concerns about physician knowledge of H. pylori

and specific concerns were raised here regarding

the knowledge of the bacterium as a causative

agent in gastric adenocarcinoma and lymphoma

[Niv and Abuksis, 2003]. If practitioners had

greater awareness of these matters it would lead

to greater adherence to a test-and-treat policy.

Similarly, this knowledge could be transmitted

to a newly informed and empowered patient

who would be better motivated and likely to

achieve greater compliance. The impact of moti-

vated physicians on ensuring compliance may

reflect the setting in which the prescription is

issued. The opportunity to educate the patient

on the importance of compliance is surely greater

in a physician’s office setting than in the case

of prescribing eradication therapy for a patient

possibly still under the effect of sedation in an

endoscopy unit where a positive rapid urease

test has been recorded.

JP Anthony O’Connor, I Taneike et al.
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Patient information
Patient information is another factor that can

greatly influence compliance. In Japan, where

the incidence of gastric adenocarcinoma is great-

est, 51% of the general population are aware of

causal link between infectious agents and stom-

ach cancer [Inoue et al. 2006]. No data are avail-

able to measure if awareness in patients in the

western hemisphere is as good. However, if one

is to consider the knowledge of western physi-

cians as a proxy for patient knowledge, based

on the surveys outlined in the previous para-

graph, it could be presumed that the level of

awareness of the importance of H. pylori and its

link to gastric adenocarcinoma is much lower.

Referring back to the frequent scenario outlined

previously of prescriptions being issued to

patients recovering from sedation in an endos-

copy suite, this surely does not permit a conver-

sation of sufficient depth to motivate and

empower the patient to achieve better compli-

ance. A solid therapeutic relationship is the key

to this. It may reasonably be suggested that

public awareness programmes about H. pylori

and gastric cancer may assist in improving com-

pliance rates. This is likely to be true and is prob-

ably proven by the impressive levels of public

awareness in Japan where a mass screening pro-

gramme is widely advertised in the popular

media. The issue is less straightforward in low-

prevalence countries in the Western world where

gastric cancer is less prevalent. In this case, a

balance needs to be struck between providing

education sufficient to encourage compliance

while avoiding raising unnecessary public anxiety.

The method of ensuring with the most realistic

prospect of success is by communicating on a

one-to-one basis and educating the individual

patient on their illness and reinforcing the pri-

macy of compliance with therapy in reducing

cancer risk. The onus here lies with every physi-

cian who treats H. pylori infection. A study car-

ried out in Northern Ireland compared such an

approach including informing the patient of the

risks of H. pylori infection, structured counselling

and follow up to a ‘prescription and discharge’

strategy. This revealed significantly increased

levels of both compliance and eradication in the

cohort who had been given greater knowledge of

their illness and the importance of compliance

stressed [Al-Eidan et al. 2002].

Efficacious and beneficial treatment
Comprehensive patient information should

include a discussion of treatment options and to

this end patients need to know that efficacious

and beneficial treatment is available to them

should they comply. Again, this is considerably

easier in a setting where structured follow up is

available. Following the discovery of H. pylori as

the causative agent in peptic ulcer disease,

numerous treatment regimens had been pro-

posed. However, it was not until a rigorously

controlled clinical trial that the currently most

accepted combination of two antibiotics and a

proton pump inhibitor became standard treat-

ment [Lind et al. 1996]. This has been widely

adopted around the world and has gained accep-

tance as the first choice in published guidelines

in both Europe and North America and the

Asia Pacific region [Chey and Wong, 2007;

Malfertheiner et al. 2007; Lam and Talley,

1998]. Initial eradication rates using such regi-

mens were greater than 90% [Kearney and

Brousal, 2000], but over the intervening two dec-

ades these have fallen alarmingly. For instance,

in Turkey the rates of eradication from 7-day

triple therapy fell from 83.7% in 1997 to 61.1%

in 2005 [Kadayifci et al. 2006]. This has led to

the use of newer antibiotics such as levofloxacin

and rifabutin and efforts to devise newer regi-

mens such as sequential therapy with amoxicillin,

metronidazole, clarithromycin and a proton

pump inhibitor [Jafri et al. 2008; Rispo et al.

2007; Borody et al. 2006]. However, it would

appear that the problem lies more in ensuring

compliance than the actual combinations of

agents employed. For example, a study in a

Finnish tertiary referral centre revealed 100%

eradication in 644 consecutive patients where

compliance was ensured and patients were trea-

ted with standard first and second-line therapies

as per the Maastricht guidelines and third-line

rescue therapy tailored to antibiotic susceptibility

[Seppälä et al. 2008]. Another study in Greece

found 98.1% eradication rates when the

Maastricht-III guidelines were implemented

[Rokkas et al. 2009]. Although the role of antibi-

otic resistance is undoubtedly a major factor in

treatment failures, achieving better compliance

rates within existing guidelines will have a greater

effect on minimising resistance and ensuring

eradication than devising new protocols.

Side effects
Adverse events relating to H. pylori therapy

obviously vary from regimen to regimen but

may also be a factor that influences compliance.

It has been shown that side effects were signifi-

cantly associated with treatment failure and

Therapeutic Advances in Gastroenterology 2 (5)
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decreased compliance [Henry and Batey, 1999].

In many of the randomised controlled trials in the

field, various different scoring systems are used.

A standard side-effect scoring system has been

proposed but has not been universally used

[de Boer et al. 1996]. Although side effects of

standard therapies are common, they rarely

result in severe adverse events mandating discon-

tinuation of therapy. For standard first-line triple

therapy the overall rate of adverse events was

53.3% in a multicentre study but these were

rarely serious with only one patient experiencing

pseudomembranous colitis [Misiewicz, 1997].

No deaths were recorded. However the most

common adverse events recorded are bothersome

symptoms such as diarrhoea, nausea and vomit-

ing which have significant physical and social

impacts. Again, the central themes of physician

motivation and patient information assume an

importance here. The patient is more likely to

tolerate ‘minor’ adverse events if he or she is

clear in their mind as to the goals of therapy.

For second-line and subsequent therapies, con-

cerns have been expressed about more serious

adverse events as well as patient fatigue having

taken several courses of treatment. In a study of

46 000 users of fluoroquinolones, achilles tendo-

nitis occurred in 704 subjects [van der Linden,

2002]. Case reports of hepatotoxicity have also

been published [Spahr et al. 2001].

Myelosuppression has been noted in patients

taking rifabutin [Coelho et al. 2005]. It had

been hoped that the concurrent administration

of probiotics would lessen the side-effect profile

of triple therapy; however, this may also increase

the complexity of the treatment regimen. The

evidence on this has been equivocal. In one

study, prescribing probiotics with H. pylori erad-

ication therapy had no effect on the side-effect

profile but did increase rates of eradication

[Kim et al. 2008]. However, another study on

concurrent probiotic administration suggested

the inverse with better side-effect profiles but

no increase in eradication or rates of compliance

with therapy [Cremonini et al. 2002]. Safer,

tolerable regimes will undoubtedly be easier to

‘sell’ to patients and will encourage greater

compliance.

Conclusion
The opportunity to improve compliance exists at

every point of contact between the patient and

the medical service. Experts and opinion leaders

in the field can play a role by ensuring that phy-

sicians are educated and motivated enough to

encourage and support compliance with

H. pylori eradication therapy. Both patients and

physicians need to be aware of the importance of

the bacterium in causing disease. This can be

achieved to some extent by improving public

awareness but the opportunity primarily lies in

the individual doctor�patient relationship. The

practicalities of improving compliance in the will-

ing patient also need to be addressed. This can be

helped by devising regimes that are easy to

remember, prescribe and use for patient and phy-

sician alike. In the developing world especially,

where the burden of H. pylori is often greatest,

costs must also be kept low. Research efforts

should continue to be focussed on the develop-

ment of simple, safe, tolerable and efficacious

treatments. Pragmatic strategies which may be

of assistance may come in the form of polypills,

combined blister packs, adjuvant therapies and

modified release compounds. Colleagues such

as pharmacists and nurse specialists can also

play an important role and should be actively

engaged. Compliance and all other problems

associated with H. pylori eradication treatment

could potentially be avoided were an effective

vaccine to be developed. Pharmacoeconomic stu-

dies suggest that a prophylactic vaccine would be

cost effective in developed countries and, based

on its anticipated cost effectiveness, development

of a prophylacticH. pylori vaccine has been desig-

nated a high priority by the US Institute of

Medicine [Stratton et al. 2000; Rupnow et al.

1999]. Finally, compliance with therapy is

about much more than swallowing pills at regular

intervals, it involves partnership between physi-

cian and patient with a plan for eradication. As

such, the importance of structured aftercare and

follow up of patients is of critical significance.
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