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Background. Helicobacter pylori (H. pylori) is the most common chronic bacterial infection in the world affecting 
over 50% of the world’s population. H. pylori is a grade I carcinogen, responsible for the development of 89 % of non-
cardia gastric cancers. In the present study we analyzed the data for H. pylori eradication treatments in Slovenia.
Patients and methods. Slovenia is a part of the European Registry on Helicobacter pylori Management from the 
beginning. In seven medical institutions data for H. pylori eradication treatments was collected for 1774 patients from 
April 16th 2013 to May 15th 2016. For further modified intention to treat (mITT) analysis 1519 patients were eligible and 
for per protocol (PP) analysis 1346 patients.
Results. Patients’ dropout was 11.4%. Eradication rate for 7 day triple therapy with proton pump inhibitor (PPI) + 
Clarithromycin (C) + Amoxicillin (A) was 88.7% PP and 72.0% mITT; for PPI + C + Metronidazole (M) 85.2% PP and 84.4% 
mITT. Second line 14 day therapy PPI + A + Levofloxacin had 92.3% eradication rate PP and 87.1% mITT. Ten to fourteen 
day Bismuth quadruple therapy was the therapy in difficult to treat patients. At the end all patients that adhered to 
prescribed regimens were cured of their H. pylori infection.
Conclusions. High dropout rate deserves further analysis. Slovenia is still a country with < 15% H. pylori resistance to 
clarithromycin, triple therapy with PPI plus two antibiotics reaches PP eradication rate > 85%, but mITT eradication 
rates are suboptimal.
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Introduction

Helicobacter pylori (H. pylori) is the cause of the 
most common chronic bacterial infection in the 
world, affecting over 50% of the world’s popula-

tion.1 Approximately 20% of infected patients will 
develop peptic ulcer disease, mucosa associated 
lymphoid tissue lymphoma or gastric cancer at 
some point in their lives.2 The WHO’s International 
Agency for Research on Cancer classified H. pylori 
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as a definite (group 1) carcinogen.3,4 H. pylori is 
the leading infectious cause of cancer worldwide 
and it was estimated that some 660 000 new cancer 
cases globally were directly attributable to H. pylori 
infection in 2008, which accounts for 33% of all in-
fection-associated cancers, including 46% in devel-
oped regions and 29% in the developing regions.5

Several national guidelines have recommended 
eradication in all H. pylori-infected individuals to 
prevent the spread of infection and reduce the fu-
ture burden of H. pylori-induced diseases, particu-
larly gastric cancer.6,7 In the Kyoto consensus on H. 
pylori gastritis the recommendation is to treat all 
H. pylori infected patients independent of whether 
clinical manifestations are present.8

The basis of modern H. pylori therapy is a pro-
ton pump inhibitor (PPI) plus two / three antibiot-
ics for 7–14 days.2 The desired eradication rate is 
> 90%, the acceptable eradication rate for first line 
therapy is > 80%.9

The treatment success depends on H. pylori’s 
susceptibility to antibiotics and patient’s compli-
ance. H. pylori resistance rate to antibiotics as well 
as treatment results should be carefully recorded 
and those results should guide the therapy in a 
certain country or region.2 The European Registry 
on H. pylori management (Hp-EuReg) has been 
introduced in 2013 with the idea to collect treat-
ment results, side effects, patients’ compliance and 
antimicrobial susceptibility in different European 
countries. Thirty one countries and 280 recruiting 
investigators are included in the Hp-EuReg. So far, 
more than 15.000 patients have been included, and 
12.270 patients have finished follow-up.10

We would like to present the Slovenian data col-
lected in Hp-EuReg from April 16th 2013 to May 
15th 2016.

Patients and methods
European Registry on H. pylori 
Management

The present manuscript is an interim analysis us-
ing the Slovenian data of the “European Registry 
on H. pylori Management” (Hp-EuReg), an interna-
tional multicenter prospective non-interventionist 
registry that will last over ten years, promoted by 
the European Helicobacter and Microbiota Study Group 
(www.helicobacter.org). The Scientific Committee 
of the project is comprised by Javier P. Gisbert 
(Principal Investigator), Francis Megraud, Colm 
O’Morain and Adrian G. McNicholl (Scientific 
Coordinator).

Ethics

Hp-EuReg protocol was approved by the Ethics 
Committee of the La Princesa Hospital (Madrid, 
Spain) that acted as reference IRB, and was pro-
spectively registered at ClinicalTrials.gov under 
code NCT02328131. 

National coordinators

A list of 30 European Countries has been select-
ed. In each country a National Coordinator was 
elected based on its clinical and research activity. 
Slovenian National Coordinator is Bojan Tepes. 
The National Coordinators constitutes the moni-
toring and drafting committee of the registry in a 
certain country. 

Recruiter investigators

The Recruiting Investigators are gastroenterolo-
gists attending an adult population with a gastro-
enterology outpatient clinic that assists H. pylori in-
fected patients. Eradication confirmation tests have 
to be performed routinely. Patients are managed 
and registered following routine clinical practice. 
Slovenian recruiting investigators are authors BT, 
MK, MV, PL, MS and NBJ.

Electronic Case Report Form (e-CRF)

Study data were collected and managed using 
REDCap electronic data capture tools hosted at 
Asociación Española de Gastroenterología (AEG; 
www.aegastro.es).11 AEG is a non-profit Scientific 
and Medical Society focused on Gastroenterology, 
and it provided this service free of charge, with 
the sole aim of promoting independent investiga-
tor driven research. REDCap (Research Electronic 
Data Capture) is a secure, web-based application 
designed to support data capture for research stud-
ies, providing (1) an intuitive interface for validat-
ed data entry; (2) audit trails for tracking data ma-
nipulation and export procedures; (3) automated 
export procedures for seamless data downloads to 
common statistical packages; and (4) procedures 
for importing data from external sources.

Variables and outcomes

The e-CRF includes 290 variables including demo-
graphics, history and comorbidity, data on infec-
tion and diagnosis, previous eradication attempts, 
current treatment, compliance, adverse events and 
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efficacy. All patient data was anonymized. Main 
outcome is confirmed eradication at least 4 weeks 
after treatment. 

Per protocol (PP) analysis include all patients 
who finished follow-up and took at least 90% of the 
treatment drugs, as defined in the approved proto-
col. As the registry is ongoing, a pure Intention to 
treat (ITT) analysis cannot be provided. A modified 
ITT (mITT) was designed trying to reach the clos-
est result to those obtained in clinical practice. This 
mITT includes for analyses all patients whose out-
come has been registered by their doctors (eradica-
tion success, failure or lost to follow up), plus those 
that although their result has not been registered 
were treated more than a year prior to analysis. 
Patients classified as failure, lost or without regis-
tered outcome will be considered treatment failure 
in the mITT analysis. 

Statistical analyses

Continuous variables are presented as the arith-
metic mean and SDs. Qualitative variables are 
presented as proportions and 95% confidence in-
tervals (CIs). The statistical analyses of the results 
were carried out using the χ2-test. The 95% CIs 
were calculated by normal approximation. One- 
and two-sided tests were used for the analyses and 
the P-value cut off for significance was set to less 
than 0.05. The analyses were carried out using IBM 
SPSS Statistics 22.0.0.

Results

Data was collected in seven medical institutions in 
Slovenia from April 16 th 2013 to May 15 th 2016 for 
1774 patients (Table 1). 

Two hundred and fifty-five (14.4%) patients 
were excluded from the analysis because they ei-
ther had incomplete/invalid data (e.g.: missing age, 
gender, compliance data etc.) or because they were 
treated within the last year of this analysis and the 
outcome of their treatment was not yet registered.

All the remaining 1519 patients were eligible for 
further analysis in the modified intention to treat 
(mITT) group; 918 (60.4%) were female patients and 
601 (39.6%) were male patients (Table 2; p = 0.00).

Out of those, 1346 patients had their outcome 
registered and were eligible for analysis in the per 
protocol (PP) group.

There were 173 patients (11.4%) who did not 
have their outcome recorded and were treated 
more than a year prior to this analysis. We consider 

that group a drop out patients group. We do not 
know if these patients took their therapy or wheth-
er they had the UBT done in the primary medical 
care and because of that did not return to their gas-
troenterologist, which can be a realistic option. 

Only in 56 patients who took part in a RCT, pri-
mary H. pylori resistance to antibiotics was recorded 
(Table 3). The highest resistance rate was for metro-
nidazole (M; 28.6%), resistance rate to clarithromy-
cin (C) was 14.3% and to amoxicillin (A) was 3.6%. 
All the other antimicrobial susceptibility tests have 
been performed in treatment failure patients. The 
percentage of resistance to different antibiotics rose 
with the number of treatment attempts.

Ten different 7–14 days triple combinations 
were used in 1305 patients as a first line treatment. 
The majority of patients (1.154) were treated ac-
cordingly to our therapeutic guidelines (Table 4) 
with 7 day triple therapies: PPI clarithromycin / 
amoxicillin / metronidazole. The eradication rate 
for PPI + Clarithromycin + Amoxicillin was 72.0% 
for the mITT group vs. 88.1% for the PP group. The 
eradication rate in 7 day PPI + Clarithromycin + 
Metronidazole was 84.4% for the mITT group vs. 
85.2% for the PP group. No significant differences 
were found regarding the type of PPI used.

Six different triple 7-14 days treatments were 
used in 176 patients whose H. pylori was not eradi-
cated with the first line treatment (Table 5). The 

TABLE 1. Medical institutions participating in the Slovenian part of EU-HpReg

Institution Number Excluded from analysis 
(% of hosp. data)1 Dropout (%)2

AM DC Rogaska 805 (45.4%) 146 (18.1%) 16 (2.4%)

SB Slovenj Gradec 464 (26.2%) 8 (1.7%) 81 (17.8%)

DC Bled 287 (16.2%) 0 (0%) 60 (20.9%)

SB Murska Sobota 73 (4.1%) 10 (13.7%) 0 (0%)

SB Trbovlje 68 (3.8%) 34 (50%) 1 (2.9%)

UKC Ljubljana 66 (3.7%) 50 (75.8%) 14 (87.5%)

MC Heliks 11 (0.6%) 7 (63.6%) 1 (25%)

Total 1774 (100.0%) 255 (14.4%) 173 (11.4%)

1 Excluded from analysis because of incomplete/invalid data or because the visit was within last 
year and there is no follow up data yet; 2 Patients whose visit was more than a year ago and 
who had no follow up (dropout = modified intention to treat [mITT]  – per protocol [PP])

TABLE 2. Demographic data for modified intention to treat (mITT) patient group 

Gender N (percent) Minimum 
Age

Maximum 
Age

Mean 
Age

Std. 
Deviation

Female
Male

918 (60.4%) 
601 (39.6%)

18
18

91
88

52.3
53.3

15.14
14.76

Total 1519 18 91 52.7 15.0
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majority of them used 14 days PPI 40 mg bid, 
Amoxicillin (A) 1000 mg bid, and Levofloxacin 
(L) 500 mg oid with 92.3% eradication rate PP and 
87.1% eradication rate mITT. This treatment is ac-
cording to our guidelines the recommended one 
for second line. Dropout rate for the second treat-
ment attempt was 6.3%.

Bismuth is not available in Slovenia and those 
that need third or fourth line treatment regimen 
should buy it in Germany or in any other country 
in Europe where it is available. At the moment this 
treatment is not reimbursed (Tables 6,7). Dropout 
rate after third line therapy was 18.2%. Seven pa-
tients were treated with fourth line treatment regi-
men (Table 7), one was treated with fifth, and one 
with sixth line treatment. No drop out has been 
recorded in the group with four or more treatment 
attempts. 

At the end all patients that start their treatment 
and comply with the treatment regimens were 
cured of their H. pylori infection. 

Discussion

High dropout rate - 11.4% - in the Slovenian Hp-
EuReg data is the first important message. This per-

centage is lower than in the EU Hp-EuReg (13%).10 
Some logistic reasons can influence this high drop-
out rate. All 66 patients (3.73% of all patients) from 
University Medical Centre did not come back to 
their gastroenterologist. They were most probably 
controlled by their general practitioner, but we are 
not aware of their UBT results. And many more 
dropout patients from other medical centers could 
be treated in the same way. Real patients’ compli-
ance was never an issue, also in our previous re-
ports / studies.12,13

H. pylori resistance to clarithromycin is still low 
in Slovenia. It was 10.5% in a recently published 
study and 25.9% for metronidazole.12 In our Hp-
EuReg data primary resistance to clarithromycin 
was recorded in a small subgroup of patients and 
was 14.3% and 28.6% for metronidazole. That can 
explain the still relatively good eradication results 
for 7 day triple therapy (TT). The PP eradication 
rate for PPI A C was 88.7% (72.0% mITT) and 85.2% 
PP for PPI C M (84.4% mITT). This is an accept-
able eradication rate in PP analysis, but still not 
satisfactory, because it did not reach > 90% eradica-
tion rate. In some other parts of the world due to 
the increasing incidence of H. pylori resistance to 
clarithromycin, the cure rates of 7 day triple thera-
py (TT) have decreased to less than 80%, which is 

TABLE 3. Helicobacter pylori antibiotic resistance 

Antibiotic First treatment 
(95% C.I.)

Second treatment 
(95% C.I.)

Third treatment
(95% C.I.)

Fourth 
treatment

Fifth 
treatment

No resistance 62.5% (50.0%–75.4%) 6.1% (0%–15.6%) 14.3% (0%–36.4%) 0% 0

Nitroimidazole 28.6% (16.7%–40.8%) 45.5% (28.1%–63.0%) 57.1% (30.0%–83.3%) 100% 100%

Clarithromycin 14.3% (5.7%–24.2%) 87.9% (75.7%–97.3%) 85.7% (63.6%–100%) 100% 100%

Amoxicillin 3.6% (0%–9.3%) 0% 0% 0% 0

Quinolone 0% 6.1% (0%–15.6%) 7.1% (0%–23.5%) 50% 0

Tetracycline 0% 3% (0%–100%) 7.1% (0%–23.5%) 0% 0

Total N = 56 N = 33 N = 14 N = 2 N =1

C. I. = confidence interval

TABLE 4. First line treatment results for treatment regimens with more than 15 patients

mITT PP

Treatment N Success % (95% C.I.) N Success % (95% C.I.) 

Clarythromycin, amoxicillin, PPI, 7 days 664 72.0% (68.6%–75.4%) 538 88.7% (85.9%–91.3%)

Clarythromycin, metronidazole, PPI,7 days 486 84.4% (81.2%–87.5%) 481 85.2% (82.0%–88.4%)

Clarythromycin, amoxicillin, PPI, 10 days 38 55.3% (39.1%–71.1%) 27 77.8% (60.7%–92.9%)

Clarythro., amoxicillin., metro., PPI, 7 days 17 88.2% (70.6%–100%) 15 93.3% (77.8%–100%)

metro. = metronidazole; mITT = modified intention to treat; PP = per protocol; PPI = proton pump inhibitor 
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considered to be unacceptably low (14). Maastricht 
IV suggest not to use 7 day triple therapy in coun-
tries with H. pylori resistance to clarithromycin 
over 15%. Our H. pylori resistance rate to clarithro-
mycin is still under this value, but we must contin-
ue to audit eradication rates with triple therapies in 
Slovenia as well as continuously measure primary 
H. pylori resistance rate to clarithromycin and other 
antibiotics. 

Ten different 7-14 days triple combinations were 
used as a first line therapy. In our last H. pylori 
treatment guidelines7 only two TT (PPI A C and 
PPI C M) were recommended. This shows us that 
real clinical practice in Slovenia is not ideal, which 
was also recognized in some other countries shown 
in Hp-EuReg data.10

We did not show any benefits of esomepra-
zole over other PPIs in the eradication rates as 
was shown in some other studies.10,15 Because 
Caucasians have higher prevalence of high me-
tabolizers (56%-81%) compared to Asians, higher 
doses of esomeprazole or rabeprazole are recom-
mended, as they can control gastric pH adequately 
and allow better antibiotic efficacy.16,17 

When H. pylori infection is found, it is very im-
portant to control the eradication rate and pre-
scribe second or even further treatments to cure 
the infection.2 In our data, dropout rate for second 
line therapy is still too high (6.3%). Results in Hp-
EuReg are even worse with only 27% of first line 
eradication failures being retreated.10 In Maastricht 
IV quadruple bismuth therapy is recommended as 
the second line treatment in low clarithromycin re-
sistant regions.2 The fact is that this therapy is not 
available in Slovenia at this moment. That is why 
the majority of second line treatments were 14 days 
PPI A L. In the National recommendation7 only 14 
day therapy should be used as a second line treat-
ment. But in real practice, gastroenterologists use 
therapies from 7-14 days. This variations need to be 
corrected, because longer duration of second line 

therapies mean also better cure rates.2,18 Our eradi-
cation rate for PPI A L is 92.3% in PP group and 
87.1% in mITT group, which is a satisfactory result. 
We know that this is due to low H. pylori resistance 
to quinolones in Slovenia (3.1–4.4%).19,20 

Other possible second line treatment could also 
be sequential or non-bismuth concomitant therapy 
with PPI and all three antibiotics (C, M, E). This 
therapy has been proven to be very effective (> 90% 
by ITT) in Slovenia10 but is not used at the moment 
in clinical practice. These therapies can be effec-
tive also in the regions with H. pylori resistance to 
clarithromycin > 15%.21-23 Only if dual resistance 
to clarithromycin and metronidazole is > 15%, the 
eradication rate of non-bismuth quadruple thera-
pies will be impaired and bismuth quadruple ther-
apies should be used.24

In the third and fourth line treatment PPI A L 
was used in some patients not treated with this reg-
imen before, as well as bismuth quadruple thera-
pies. Some patients were treated with 14 day thera-
pies, but not all, which should also be corrected.

In Maastricht recommendations culture and 
antibiotic susceptibility should be done after two 
unsuccessful therapeutic attempts2, but we seldom 
use this approach. The reason for this is non-reim-
bursement for culture by our National health fund. 

One patient has been treated for the fifth time 
and one for the sixth time, both successfully. So fi-
nally all patients who were compliant with the pre-
scribed therapeutic regimens were eradicated of H. 
pylori infection in the end, which is similar to our 
and international previously published data.13,25

Conclusions

Hp-EuReg is a very important clinical registry 
which helps us audit real clinical practice in the 
field of H. pylori eradication as well as collect 
eradication rates for different first, second line 

TABLE 5. Second line treatment results for treatment regimens with more than 15 patients

mITT PP

Treatment N Success % (95% C.I.) N Success % (95% C.I.) 

Amoxicillin, Levofloxacin, PPI, 14 days 70 87.1% (78.8%–94.6%) 65 92.3% (85.3%–98.3%)

Amoxicillin, Levofloxacin, PPI, 10 days 24 91.7% (78.6%–100%) 23 95.7% (85.7%–100%)

Amoxicillin, Metronidazole, PPI, 7 days 18 44.4% (21.1%–68.4%) 17 47.1% (23.1%–72.2%)

Amoxicillin, Metronidazole, PPI, 10 days 16 87,5% (68.4%–100%) 15 93.3% (77.8%–100%)

C. I. = confidence interval; mITT = modified intention to treat; PP = per protocol; PPI = proton pump inhibitor
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and beyond treatments. From the analysis of our 
Slovenian data we can figure out some clinically 
important conclusions:

Seven days PPI A/M /C results has unacceptable 
low mITT eradication rates. Treatment duration 
should be prolonged to 14 days.

Dropout rate is too high. We must provide all 
general practitioners with the possibility to use 
urea breath test or monoclonal stool antibody test 
in all patients with H. pylori eradication therapies. 
No patients should be without confirmation of 
eradication success.

Treatment failures of the first line regimen 
should be retreated according to National guide-
lines, that is with 14 day PPI A L regimen

Primary H. pylori resistance to antibiotics and 
treatment results should be continuously moni-
tored
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