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Abstract
Helicobacter pylori (H. pylori) infects at least half the world’s population although its prevalence is higher 
in developing countries. The reinfection rate varies from region to region and may include recrudescence 
of infection or true recurrence. So far there are few studies that have investigated recurrence of infections 
in Colombia, and none had been done in Bogota, Colombia. Objective: The objective of this study was to 
determine the rate of recurrence of H. pylori in patients who had been treated effectively with three different 
triple therapies. Materials and Methods: This was an observational study nested in a cohort of 180 patients 
in whom H. pylori had been successfully eradicated during 2008 and 2009. Eradication was verified with the 
labeled urea breath test. The average follow-up time was 43.7 months (range: 31-56 months). Recurrence 
was investigated with monoclonal stool antigen tests (ImmunoCard STAT®, HpSA (Meridian Bioscience Inc.)). 
Results: A total of 86 patients were monitored during the follow-up period. Out of this group the reinfection 
rate was 5.8% (5/86). The annual reinfection rate was 1.59% (5/313.4 patient-years x 100). The first case of 
reinfection was presented at 32 months, and the other cases occurred at 37, 42, 44 and 56 month of follow-
up. The reinfection rate was 1.8%/year calculated after two years of monitoring. Conclusions: The H. pylori 
reinfection rate in Bogotá is low and is less than that previously reported for other regions of Colombia.
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INTRODUCTION

Helicobacter pylori (H. pylori) infects approximately 50% of 
the world’s population (1, 2), but its prevalence varies signi-
ficantly among countries, social classes, ages and races (3-5). 
H. pylori’s prevalence is usually lower in developed countries 
than in developing countries where it can be as high as 80% 
(6). It is the major causative agent of chronic gastritis, pep-
tic ulcers and gastric adenocarcinoma (7-10). Eradication 
significantly reduces recurrence of peptic ulcers (11), cures 
60% to 80% of gastric MALT in early stages (Lugano I and 
II) (12, 13), and may decrease the risk of gastric adenocar-
cinoma (14, 15), and the risk of recurrence of gastric ade-
nocarcinoma after endoscopic resection (16). Eradication 

is cost-effective for patients with functional dyspepsia (17) 
and for patients with immune thrombocytopenia for whom 
it results in 50% improvement of platelet counts (18). 

Considering the benefits of eradication of this microbe, 
determining the rate of reinfection is important. Reinfection 
means that patients’ gastritis and peptic ulcers will proba-
bly recur (19, 20). The impact is even higher in countries 
like Colombia with high prevalences of infection (77.2% to 
83% in Colombia) (21-23) and high incidences of gastric 
adenocarcinoma (17.4/100,000 to 48.2/100,000 people in 
Colombia) (24). Reinfection is a form of recurrence that is 
defined as the reappearance of H. pylori after a negative test 
performed at least four weeks after eradication therapy has 
ended (20). Recurrence may be secondary to “resurgence” 
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or to a true reinfection. Recrudescence is the situation 
in which the strain of H. pylori present before treatment 
is temporarily suppressed by antibiotic treatment and 
undetectable when the patient is tested four weeks after 
treatment, but detectable when the organism again begins 
to replicate (20, 25). This definition implies that the bacte-
ria identified by molecular techniques is the same bacteria 
that were present before treatment. 

H. pylori reinfections are found that are both molecularly 
different and genetically identical to that found in the original 
bacteria that were eradicated (20). A global rates of recurrence 
vary, but these bacteria are generally more prevalent in the 
developing world. A systematic review in 2005 by Gisbert 
found an annual recurrence rate of 3% (20). That study con-
sidered that recurrence was probably secondary to recrudes-
cence and not to true reinfections because the majority decline 
over time. Studies have shown that reinfections are uncom-
mon after the first year of treatment and that most recurrences 
are due to recrudescence, however the use of inappropriate 
methods to verify eradication of infection and the difficultly 
of following-up on eradication have made it difficult to really 
know what the true rate of reinfection is (25). 

A recent meta-analysis has found an average annual 
recurrence rate of 2.7% in developed countries and an 
average annual recurrence rate of 13% or more in develo-
ping countries (26). Over 15 years ago recurrence rates 
in Colombia were found to be 18% to 20% per year (27, 
28). Nevertheless, that assessment was done during the 
first year and a half using rapid urease testing and histology 
with hematoxylin and eosin without special stains which 
leads to doubts about the likelihood of accurate results 
(20). A more recent multinational study in Latin America 
which used the urea breath test found a recurrence rate for 
Colombia of 18.1% (participants were from Tuquerres in 
Nariño Department) and an average for Latin America of 
11.5% (29). Given that studies of reinfection in Colombia 
have found high rates using inaccurate methods and similar 
rates with the urea breath test only in rural areas, we deci-
ded to perform a rigorous study to determine the rate of 
reinfection in Bogotá in a cohort of patients treated with 
triple therapy and followed for two to five years.

MATERIALS AND METHODS

This was a study of a cohort of patients who had been 
cured of infection at Clínica Fundadores and the Faculty of 
Sciences of the Pontificia Universidad Javeriana.

Population and sample

A randomized, single-blind clinical trial of treatment of 
H. pylori using three different triple therapies was deve-

loped in 2008 and 2009. Eighty patients were included 
in each group. H. pylori infections were identified by the 
rapid urease test and histology with hematoxylin and eosin 
and additional Giemsa staining or by cultures. Patients 
received one of three types of triple therapy for 10 days: 
1. Esomeprazole + levofloxacin + amoxicillin (ELA); 2. 
Esomeprazole + levofloxacin + clarithromycin (ELC) y 3. 
esomeprazole + clarithromycin + amoxicillin (ECA).

Eight weeks after treatment ended, success of H. pylori 
eradication was verified by Carbon 13 urea breath test (13C 
PAU), as previously described (19). After determining the-
rapeutic success, patients were invited to be part of a cohort 
to be monitored to assess reinfection. After completion of 
treatment the patients were included in the follow-up for at 
least 1 year. They were called by telephone one year later to 
invite them to take a stool antigen test in order to evaluate 
reinfection. The stool antigen test (HpSA test) ® (Meridian 
BioscienceInc) is considered to be useful when you do 
not have the urea breath test by the Maastricht Consensus 
(15). The test’s sensitivity is 95.4% (95% CI: 86 to 100%) 
and a specificity of 100%.

Overall Objectives

The overall objective of the study was to determine the 
annual rate of H. pylori reinfection in individuals who had 
been successfully treated with three different triple therapies.

Specific Objectives

1. 	 To determine the reinfection rate over by individual 
follow-ups.

2. 	 To identify potential risk factors associated with reinfection.

Exclusion criteria

Patients were excluded if they had been diagnosed with 
cancer, suspected of having gastric cancer, were pregnant 
or lactating, had histories of previous gastric surgery, or 
were taking antibiotics, antisecretory or bismuth medici-
nes within a month of stool test for antigen.

Variables

Dependent Variable: The dependent variable was the 
reinfection rate counted from positive stool antigen tests 
during the monitoring period.

Independent Variables: Independent variables included 
sociodemographic variables of age, sex, socioeconomic status, 
education level, and occupation; family background variables 
of family member diagnosed with H. pylori infection and 
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family history of gastroduodenal disease; type of treatment 
administered; and follow-up time before reinfection.

Procedure

Patient Recruitment: Subjects who met the study’s inclu-
sion criteria were invited to participate. The study was 
explained to them in detail, and they were asked to sign an 
informed consent form. Study variables were recorded on a 
pre-encoded form. Once consent had been given, the par-
ticipant underwent the stool antigen test in order to deter-
mine the rate of reinfection.

Test procedure for ELISA: For the fecal antigen test, the 
patient is told that she or he will have to take a stool sam-
ple. The patient was prohibited from consuming proton 
pump inhibitors or antacids for at least two weeks prior 
to the exam. Once collected, the sample was delivered to 
the laboratory for analysis and was processed on the same 
day of collection. The ImmunoCard STAT ® test HpSAT 
(Meridian Bioscience Inc was used to determine the pre-
sence of H. pylori antigens in stool samples. The test was 
used according to the manufacturer’s recommendations in 
catalog 750720. The test protocol is based on a fast quali-
tative immunoassay for in vitro detection of Helicobacter 
pylori antigens in human stool. A diluted stool sample from 
the patient is placed in the sample port of the test device. 
After five minutes of incubation at room temperature, the 
appearance of a reddish-pink color contiguous with the 
letter “T” in the window indicates a positive result. Both 
the research protocol and the informed consent form were 
approved by the Ethics Committee of the institution where 
the study was done.

Collection, processing and analysis of results: A data-
base was created in SPSS 20 ®. A Kaplan-Meier survival 
curve was calculated to analyze the rate of reinfection 
(the dependent variable) in people/month and in terms 
of frequency of reinfection during the follow-up period. 
Univariate analysis was used to assess potential associations 
between reinfection and risk factors. Relative risks were 
calculated with their respective 95%confidence intervals. 
All results were considered statistically significant when 
significance was <0.05.

RESULTS

Eighty-six of 180 eligible patients were finally included in 
this study. Sixty patients were excluded. At the time they 
were called for stool antigen testing, twenty were taking 
antibiotics, thirty were taking proton pump inhibitors for 
gastro-esophageal reflux, and ten were hospitalized due to 

pulmonary diseases or surgery. Thirty-four patients deci-
ded not to participate. There were thirty-six patients in the 
group that received ELA (41.9%), twenty-six in the group 
that received ELC (30.2%), and twenty-four in the group 
that received ECA (27.9%). The mean age was 53 + 11 
years (mean + SD), and the age range was 26 to 74 years. 
Fifty-six patients (65%) were female and thirty (36%) 
were men. The largest number, fifty patients (59.5%), had 
clinical diagnoses of chronic gastritis. This was followed 
by twenty-two patients (26%) with B1a or B1b functio-
nal dyspepsia and two patients (2.4%) with peptic ulcers. 
Figure 1 shows the design of the study. Sociodemographic 
and clinical information is shown in Table 1.

Figure 1. Study design 

Monitoring and Reinfection Rate

The mean duration of follow-up in the group of 86 patients 
was 43.7months (range, 31-56 months). The total per-
centage of patients with H. pylori reinfection was 5.8% 
(5/86). Of these cases, three out of five were in the group 
of patients who received ELA triple therapy, two out of five 
had relapses in the group who received ACE therapy, and 

Patient recruitment for clinical trial 2008-2009
Rapid urease test, Histology (HE and Giemsa)

H. pylori culture

400 patients

Positive test for H. Pylori
240 patients

Random assignment to three different triple therapies
80 patients in each group

Eradication in 180 patients 
75% (95% CI 65% to 85%)

Contacted by telephone

86 patients met inclusion criteria for follow-up study and 
determination of reinfection
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Figure 2. Kaplan-Meier Curve for Helicobacter Pylori Reinfection

0            10           20           30           40           50          60

Ac
cu

mu
lat

ed
 su

rvi
va

l

Follow-up in months

Survival function
1,0

0,8

0,6

0,4

0,2

0,0

Table 2. Patient Follow-up Times

Follow-up 
Times

Number of 
Patients

Number of 
Patients 

Reinfected

Patients/
year

Annual 
Reinfection 

Rate (%)
25-36 months
2 a 3 years

20 1 55.5 1.8

37-48 months
3 to 4 years

40 3 141.4 2.12

49-60 months
4 to 5years

26 1 116.5 0.86

Total 86 5 313.4 1.59

DISCUSSION

In this study, the cumulative risk of recurrence of H. pylori 
infection from two to five years after eradication was 5.8% 
and the annual percentage of positive tests for H. pylori 
infections was 1.8% per year after two years of monitoring. 
There was no statistically significant differences for reinfec-
tion rates by type of therapy received, although the small 
number of patients who were reinfected cannot accurately 
determine this relationship. The late appearance of the 
organism favors reinfection rather than recrudescence since 
the latter appears during the first year or immediately after 
(20, 25). Even more than late appearance, the diminishing 
rate of recurrence during the 4th and 5th year of follow-up, 
during which it was 0.86%, supports the likelihood of rein-
fection. Although the five reinfected patients underwent 
endoscopies in which biopsies were taken for culturing to 
determine whether the molecular characterizations of the 
H. pylori strains recovered are different from those of the 

there were no cases of reinfection in the group of patients 
that received ELC therapy. The annual reinfection rate 
was 1.59% (5/313.4 x 100 patient years). The distribution 
based on time tracking is shown in Table 2. The curve of 
reinfection occurrence shows that the first case of reinfec-
tion presented at 32 months followed by cases at 37, 42, 
44 and 56 months of follow-up (Figure 2). No significant 
associations with reinfection risk factors were found.

Table 1. Patient Characteristics 

Variable Total Reinfected 
Group

Group without 
Infections

Gender
Female 
Male

n=86
56 (65%)
30 (36%)

n=5
3 (60%)
2 (40%)

n=81
53 (65%)
28 (35%)

Age (years)
(mean age +SD)

20-29
30-39
40-49
50-59
60-69
70-79

n=85
(53+11)
5 (5.9)
5 (5.9)

16 (18.8)
33 (38.8)
22 (25.9)

4 (4.7)

n=5
(54+10.2)

2 (40)
0 (0)

2 (40)
0 (0)
0 (0)

1 (20)

n=80
(44+18)
3 (3.8)
5 (6.3)

14 (17.5)
33 (41.3)
22 (27.5)

3 (3.8)
Smokes Tobacco

Yes
No

n=85
9 (10.6)

76 (89.4)

n=5
0 (0)

5 (100)

n=80
9 (11.3)

71 (88.8)
Consumes Alcohol

Yes 
No

n=85
14 (16.5)
71 (83.5)

n=5
0 (0)

5 (100)

n=80
14 (17.5)
66 (82.5)

Frequency of alcohol use
Once a week
Twice a week or more

n=14
12 (85.7)
2 (14.3)

n=14
12 (85.7)
2 (14.3)

Monthly Family Income
Below COP* 3,000,000 
Above COP* 3,000,000 

*COP=Colombian Pesos

n=82
22 (26.8)
60 (73.2)

n=5
1 (20)
4 (80)

n=77
21 (27.3)
56 (72.7)

Educational Level
High (Bachelor’s degree 
or higher)
Medium (High School 
graduate and/or some 
university level study)
Low (Did not finish high 
school)

n=84
68 (81)

12 (14.3)

4 (4.7)

n=5
3 (60)

2 (40)

0 (0)

n=79
65 (85.3)

10 (12.7)

4 (5.1)

Clinical Diagnosis
Peptic Ulcer
Functional B1a or B1b
Chronic Gastritis 
None
Others

n=84
2 (2.4)
22 (26)

50 (59.5)
4 (4.8)
6 (7.1)

n=5
2 (40)
2 (40)
1 (20)
0 (0)
0 (0)

n=79
2 (2.5)

20 (25.3)
48 (60.8)

3 (3.8)
6 (7.6)

Type of Eradication 
Treatment

ELA
ELC
ECA

n=86

36 (41.9)
26 (30.2)
24 (27.9)

n=5

3 (60)
0 (0)

2 (40)

n=81

33 (40.7)
26 (32.1)
22 (27.2)
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regions (59.5% vs. 77-83%) but higher than those found in 
industrialized countries which are from 10% to 30% (36). 
We also believe that the reinfection rate is low, similar to the 
rate of 1.8% per year which was found in Brazil recently in 
a 5-year follow-up study (37). The rate here is also similar 
to another underdeveloped country, Morocco, which was 
found to have a rate of 0.8% per year (36). In other countries 
in the developing world reinfection rates range from 1.1% at 
two years in China (38) to 73% at eight months in Peru (39).

CONCLUSIONS

The results of this study demonstrate that the prevalence 
of infection in Bogotá as determined in a group of patients 
with dyspepsia or symptoms of gastroesophageal reflux 
disease is 59%. This is lower than rates found previously. 
Secondly, this study’s results show that the reinfection 
rate is low (1.59% per year). These data justify optimizing 
the recommended management of this infection (15). 
With this new information, patients and doctors can be 
more relaxed about fears of future reinfection which is not 
“inevitable” as often thought in many places. We consider it 
important to continue this kind of study in other regions of 
Colombia, as the epidemiology of H. pylori may vary from 
place to place sites within the same country.
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