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Abstract
The aim of this study is to present the results of an  online survey about strategies and schemes used by mem-
bers of the Colombian Association of Gastroenterology (ACG - Asociación Colombiana de Gastroenterología) 
to diagnose and eradicate Helicobacter pylori infections in light of the Maastricht IV/ Florence Consensus 
Report. Information was prospectively collected between December 2013 and May 2014 through a virtual 
questionnaire on the official website of the Colombian Association of Gastroenterology (ACG).

The survey was answered by 114 physicians, of whom 60 (52%) were internists and gastroenterologists 
located in major cities. The results show that 61% (n = 71) of respondents adhere to the recommendations of 
Maastricht for the first line eradication scheme and 66% (n = 76) adhere to the consensus’ recommendations 
for the second line scheme. Another aspect of the survey that should be highlighted is that, in contrast to the 
recommendations of Maastricht that monoclonal fecal antigens or the urea breath test be used for assessment 
of eradication, the diagnostic test favored by 63% (n = 72) of respondents was upper endoscopy plus a biopsy 
with Giemsa staining. This is probably because of availability and costs in our country.

The results of the survey show treatment schemes for eradication of Helicobacter preferred by the profes-
sionals who responded, and allow us to evaluate the acceptability of, and adherence to, the recommendations 
on treatment regimens of the consensus. This includes contrasts such as following up eradication treatment 
by endoscopy rather than the methods recommended by the consensus. 
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INTRODUCTION

Helicobacter pylori (H. pylori) is the organism responsi-
ble for the most common chronic bacterial infections in 
the world. Genetic studies suggest that humans have been 
infected with H. pylori for about 58,000 years (1). The bac-
teria were first observed over 100 years ago (2), but their 
real implication and their relationship with many patholo-
gies were not fully established until 1982 when Marshall 
and Warren identified and subsequently cultivated this 
micro-organism. They initially called it Campylobacter 
pyloridis and later reclassified it as Helicobacter pylori (H. 
pylori) (3-5).

Infection with this organism always causes chronic gastritis, 
but only 20% of those infected develop any clinical disease (6).

Chronic infections affect almost half the world’s popula-
tion, and in developing countries the prevalence is as high 
as 90%. In developed countries except for Japan, its preva-
lence is less than 40% (7, 9). In our population rates, blood 
and laboratory tests of adults indicate a prevalence of 70% 
to 78% (8-12).

Based on current evidence, it is known that this organism 
is causally associated with chronic gastritis and gastro-
duodenal ulcers. People who are infected with the bacteria 
have a 1% to 10% chance of developing these conditions. 
H. pylori is also associated with pathologies like noncardia 
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gastric adenocarcinoma with a risk for infected patients of 
0.1% to 3% and functional dyspepsia with a risk for infected 
patients of 1% (6, 13-18). A causal relationship between the 
bacteria and mucosa-associated lymphoid tissue (MALT) 
has also been proposed with a reported risk of development 
of less than 0.01% in infected patients. The main risk factors 
that have been reported for acquiring infections are poor 
living conditions including large numbers of siblings, poor 
access to education, overcrowding, and poor or little access 
to potable water (19-22). High rates of infection may also 
be association with genetic factors related to ethnicity since 
infections are more common in African Americans and 
indigenous people (23-24).

In Colombia, gastric cancer is the second most common 
type of cancer among men and the fourth among women, 
but it is the leading cause of death from cancer with an inci-
dence of 20.7 per 100,000 inhabitants between 1995 and 
1999. In other words, this is a high risk population (25). A 
randomized test conducted in Shandong, China has shown 
that eradication of H pylori using amoxicillin and omepra-
zole decreased the incidence of gastric cancer by 39% over 
a period of 15 years (26). 

That study confirmed the findings of other studies (27-
32) and demonstrates that eradication reduces recurrence 
(33). Based on the available evidence, the consensus of the 
Conference on Gastric Cancer recommended detection 
and treatment of H. pylori in asymptomatic persons in 
high-risk populations (Populations in which the incidence 
of gastric cancer is higher than 20/100,000) in order to 
prevent gastric cancer (34). This suggests that our country 
could benefit from this recommendation.

Considering the above, Helicobacter pylori eradication 
is not only useful for the treatment of gastric and duode-
nal ulcers, but also for the treatment and prevention of 
diseases associated with H. pylori such as gastric cancer 
and for diminishing the spread of this infection (9, 26, 35). 
Nevertheless, the success of these treatments has already 
been compromised by the increased antimicrobial resis-
tance exhibited by H pylori (36, 37).

Given the critical importance of this infection and the 
need for effective treatments to eradicate it, international 
consensus meetings have been held, the most influential of 
which has been the Maastricht consensus. It was last revised 
in 2012 in the Maastricht IV/ Florence Consensus Report 
(38). It is crucial that medical personnel in our country 
learn the various diagnosis and eradication strategies (39).

The purpose of this study was to use a survey to deter-
mine which strategies and schemes are currently used by 
our colleagues and partners for the diagnosis and eradica-
tion of Helicobacter Pylori, and then to compare them with 

the proposal of the Maastricht IV/ Florence Consensus 
Report. Scientific surveys help us determine variations in 
the practice of gastroenterology colleagues and provide 
a framework to identify areas that need improvement 
through future research and conferences. 

METHODS

This is an observational cross-sectional study in which infor-
mation was taken prospectively between December 2013 
and May 2014 with online survey on the official website 
of the Colombian Association of Gastroenterology (www.
gastrocol.com/) which is still available at goo.gl/CNsQak. 
The questionnaire was answered anonymously and volun-
tarily by general practitioners, internists, gastroenterological 
internists, surgeons, gastroenterologists, gastrointestinal sur-
geons, and colorectal surgeons from various regions of our 
country where the Internet is available.

STATISTICAL ANALYSIS

Records of survey responses were stored in data tables at 
Google drive and were subsequently downloaded to Excel 
tables for statistical analysis. Variables were coded as qua-
litative or quantitative and then qualitative variables were 
categorized as nominal or ordinal and quantitative varia-
bles were categorized discrete or continuous. Descriptive 
statistics were analyzed using absolute and relative frequen-
cies. Measures of central tendency such as mean or median 
were calculated for numerical quantitative variables. The 
results tables present the relative frequencies.

RESULTS

During the response period, a total of 114 medical profes-
sionals filled out the questionnaire: ten general practitio-
ners (8.8%), one internist (0.9%), sixty gastroenterological 
internists (52.6%), two general surgeons (1.8%), fourteen 
gastrointestinal surgeons (12.3%), twenty-two surgical 
gastroenterologists (19.2%), two surgical coloproctolo-
gists  (1.8%), and three physicians from other specialties 
(2.6%). Respondents were located in 14 Colombian cities 
as follows: fifty-nine in Bogotá (52%), eight in Medellín 
(7%), seven in Bucaramanga (6%), six in Cali (5%), five in 
Barranquilla (4%), and five in Manizales (4.5%).

Answers to specific questions:
1.  Do you agree with the strategy of treatment for H. 

pylori whenever a patient’s blood test is positive? 
  Yes: 27 (24%), No: 87 (76%)
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2.  Do you agree with the use of eradication therapy when 
the patient has:
a.  Functional dyspepsia? Yes: 66 (58%), No: 48 (42%)
b.  GERD?  Yes: 19 (17%), No: 95 (83%)
c.  Received non-selective NSAIDs including low-

dose acetylsalicylic acid for more than four weeks? 
Yes: 66 (58%), No: 48 (42%)

d.  Received PPIs for more than 8 weeks? Yes: 55 
(46%), No: 59 (52%)

e.  A diagnosis of gastric intestinal gastric metaplasia? 
Yes: 97 (85%), No: 17 (15%)

f.  Low-grade MALT (First-line treatment for patients with 
histological diagnosis)? Yes: 105 (92%), No: 9 (8%)

g.  A confirmed diagnosis of iron deficiency anemia? 
Yes: 75 (66%), No: 39 (34%)

h.  A confirmed diagnosis of idiopathic thrombocyto-
penic purpura? Yes: 78 (68%), No: 36 (32%)

i.  A confirmed diagnosis of anemia vitamin B12 defi-
ciency? Yes: 66 (58%), No: 48 (42%)

j.  A confirmed diagnosis of asthma? Yes: 22 (19%), 
No: 92 (81%)

k.  A confirmed diagnosis of atopy? Yes: 27 (24%), 
No: 87 (76%)

l.  A confirmed diagnosis of morbid obesity? Yes: 45 
(39%), No: 69, (61%)

m.  A bleeding peptic ulcer? Yes: 83 (73%), No: 31 (27%)

3.  Do you think the isolation of fecal monoclonal antigens 
for detection of H pylori performs similarly to the urea 
breath test? 
 Yes: 81 (71%), No: 33 (29%)

4.  What is first line the combination of drugs you currently 
use for eradication of H pylori? (See Table 2)

Table 2.  ACG Survey of Helicobacter pylori Eradication. First Line 
Eradication Schemes used 2013-2014 (n=114)

Scheme n %
Amoxicillin, clarithromycin, PPI; 67 59
Metronidazole, clarithromycin, PPI 2 2
Sequential: 5 days PPI and amoxicillin, followed by 5 days 
PPI with clarithromycin, metronidazole (or tinidazole)

9 8

Quadruple therapy with bismuth 4 4
Triple therapy with levofloxacin; 29 25
Other 3 3

A comparison of responses to the two first line treatment 
schemes for eradication of Helicobacter pylori recommen-
ded by the Maastricht Consensus showed that 67 (59%) 
adhere to the scheme of  amoxicillin, clarithromycin and 
PPIs, and two (2 %) adhere to the scheme of metronida-

Table 1. Treatment Schemes Proposed in Various Consensuses around the World

Treatment Asia-Pacific Region (2009) Developing Countries (2011) Europe (Masstrich 2012) United States (2007)
1st line Triple Therapy  

PPI+CLA+AMO/MET
Quadruple therapy  based 
on BIS 

PPI+BIS+MET+TET 

Triple Therapy  
PPI+CLA+AMO/FUR

Quadruple therapy
PPI+CLA+AMO+BIS/MET o 
PPI+BIS+MET+TET

Sequential Therapy 
5 day initial treatment with 
PPI+AMO followed by  five days 
of PPI+CLA+NIM/ NIM/TIN 

Resistance to CLA < 20%
Triple Therapy  

PPI+CLA+AMO/MET
Resistance to CLA > 20%
Quadruple therapy  based on BIS 

PPI+BIS+MET+TET  o
Sequential Therapy 

5 day initial treatment with 
PPI+AMO followed by 5 days of 
PPI+CLA+NIM/TIN 

Triple Therapy  
PPI+CLA+AMO/MET

Quadruple therapy  
based on BIS 

RAN+BIS+MET+TET 

2nd Line Quadruple therapy  based 
on BIS 

PPI+BIS+MET+TET 
Triple therapy  based on LEV 

PPI+LEV+AMO
Triple therapy  based on RIF

PPI+RIF+AMO 

Quadruple therapy  based on BIS 
PPI+BIS+MET/FUR+TET 

Triple therapy  based on LEV 
PPI+LEV+BIS/FUR/AMO

Quadruple therapy  based on BIS  
PPI+BIS+MET+TET 
Triple therapy  based on LEV 
  PPI+LEV+AMO/BIS

Quadruple therapy  
based on BIS 
PPI+BIS+MET+TET 
Triple therapy  based 
on LEV 
  PPI+LEV+AMO

3rd Line Triple therapy  based on RIF
PPI+RIF+AMO 

Triple therapy  based on LEV 
PPI+LEV+AMO

Triple therapy  based on RIF
PPI+RIF+AMO 

Therapy guided by 
microbiological susceptibility

Modified from references 31, 38, 45, 48.The treatment regimens recommended by Maastricht IV are highlighted. PPI: Proton Pump Inhibitor, BIS: 
Bismuth, MET: Metronidazole, TET: Tetracycline, FUR: Furazolidone, AMO: Amoxicillin, LEV: Levofloxacin RIF: Rifabutin
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•	 Dyspepsia: 13 (11%)
•	 GERD: 7 (6%)
•	 Barrett’s Esophagus: 8 (7%)
•	 Other: 9 (8%)

10.  How long do you monitor patient after eradication 
therapy? 
•	 2 weeks: 1 (1%)
•	 3 weeks: 2 (2%)
•	 4 weeks: 22 (19%)
•	 6 weeks: 15 (13%)
•	 8 weeks: 65 (57%)
•	 Other: 9 (8%)

11.  What diagnostic test do you use to monitor eradication?
•	 Upper endoscopy plus biopsy (Giemsa stain): 72 

(63%)
•	 Fecal Monoclonal Antigen: 13 (11%)
•	 Urea breath test: 22 (19%)
•	 IgG blood test: 3 (3%)
•	 Other: 4 (4%)

13.  Have treatment failures occurred indicating H. pylori 
resistant to treatment? Number of treatment failures:
•	 None: 12 (11%)
•	 One: 31 (27%)
•	 Two: 42 (37%)
•	 Three: 9 (8%)
•	 More than three: 20 (18%)

DISCUSSION 

The study was conducted through an online survey at the 
website of the Colombian Association of Gastroenterology 
(Asociación Colombiana de Gastroenterología). One hun-
dred and fourteen physicians answered the survey. Of the 
respondents 60 (52%) were internists and gastroenterolo-
gists located in major cities. If we consider that our associa-
tion is composed of 310 members, the response rate was 
36% which is very significant when similar studies using 
this data collection tool are considered.

The results for adherence to Maastricht Consensus 
recommendations for first and second Helicobacter pylori 
eradication schemes of 61% (n = 71) of respondents and 
66% (n = 76) respectively are worth noting. Nevertheless, 
adherence to Maastricht does not necessarily represent a 
guarantee of the efficacy of eradication efforts. Even though 
the survey explores aspects of efficacy of the schemes used 
and bacterial resistance to those schemes, questions about 
these two issues remain. As a basic rule, regimens that have 
a local eradication rates of 90% or more, preferably 95% or 

zole, clarithromycin, and PPIs. In total, 71 respondents 
(61%) adhered to one or the other scheme.

5.  What combination of drugs do you use as the second line 
treatment for eradication of H pylori? (See Table 3) 

Table 3. ACG Survey of Second Line Helicobacter pylori Eradication 
Schemes Used in 2013- 2014 (n = 114)

Scheme n %
Amoxicillin, clarithromycin, PPI 8 7
Metronidazole, clarithromycin, PPI 4 4
Sequential: 5 days PPI and amoxicillin followed by 5 days of 
PPI, clarithromycin and metronidazole (or tinidazole)

22 19

Quadruple therapy with bismuth; 21 18
Triple therapy with levofloxacin 55 48
Other 4 4

A comparison of responses with the two Maastricht 
Consensus recommendations for two second line treatment 
schemes for eradication of Helicobacter pylori shows that 21 
(18%)  adhere to quadruple therapy with bismuth and 55 
(48%) adhere to triple therapy with levofloxacin. In total, 76 
respondents (66%) adhered to one or the other scheme.

6.  How do you use PPIs in the eradication scheme?
•	 Single daily dose: 17 (15%)
•	 Twice daily dose: 96 (84%)
•	 Other. 1 (1%)

7.  How long is do you prescribe for H pylori eradication 
therapy?
•	 Seven days: 8 (7%)
•	 10 - 14 days: 106 (93%)

8.  What indications do you use to decide to culture for H. 
pylori?
•	 Before starting first-line eradication treatment: 8 (7%)
•	 Following therapeutic failure of first-line treatment: 

8 (7%)
•	 Following therapeutic failure of second-line 

treatment: 83 (73%)
•	 Other: 15 (13%)

9.  For which patients do you confirm eradication of H. 
pylori? (Number and percentage of “yes” responses) 
Patients with:
•	 Gastric ulcers: 77 (68%)
•	 Duodenal ulcers: 66 (58%)
•	 Gastric Lymphoma: 92 (80%)
•	 Early gastric cancer: 81 (71%)
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hip between infections and associated diseases while family 
physicians were less discriminating (47). A study in Israel 
that also evaluated primary care physicians found that they 
made no clear diagnoses and treatment had no direct rela-
tionship with certain diseases (48). A recent study in Iran 
has evaluated a population of general practitioners and 
internists. Consistent with the findings in our country, the 
internists obtained better results (49). 

It should be noted that our survey was conducted 
among members of the Colombian Association of 
Gastroenterology who are specialists whose knowled-
geable about infectious diseases, antibiotics and suitable 
treatment schemes has increased thanks to the ease of 
access to information, including the Maastricht IV consen-
sus, and greater awareness of the importance of knowledge 
about this topic among our members.

As intended, this study has allowed us to learn about 
trends in management of Helicobacter pylori eradication 
among Colombian medical professionals. It allows us to 
establish the fact that there is majority acceptance of, and 
adherence to, the recommendations for treatment regimens 
of the Maastricht IV consensus although it stands in contrast 
to it in areas such as monitoring of eradication by endoscopy.
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