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Abstract

Introduction: Helicobacter pylori (H. pylori), as a negative and spiral microorganism Gram, is responsible for the 
colonization of the gastric micro niche for over 50% of the global population. Recent studies have shown the crucial role 
of H. pylori in the development of gastro duodenal ulcers, gastric mucosa-associated lymphoid tissue (MALT) lymphoma, 
and gastric cancer. The aim of this work is to determine the sensitivity and specificity of two non-invasive tests used for 
the diagnosis of H. pylori. Material and Methods: This is a prospective analytical study which took place from February 
2nd to May 5th, 2022, at the CHU-RN laboratory. 50 patients, including 31 women and 19 men aged from 15 to 75 years 
old underwent two rapid detection tests for H. pylori in the blood and stools. Results: The most representative group was 
the one of women with a percentage of 62 and the average age of 37 years old. From the 50 samples tested for H. pylori 
antibodies in the blood and antigens in the stools, the sensitivity was 44.44% and the specificity was 90.91%, with a positive 
predictive value (PPV) of 66.67% and a negative predictive value (NPV) of 80%. Conclusion: H. pylori infection is a 
significant public health issue, especially in developing countries, mainly in Chad. However, the study showed a lower 
sensitivity rate in both non-invasive methods. This could be due not only to the small size of our sample but also to the 
absence of some elements that could contribute to a good sensitivity.
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Introduction

Since the revolutionary discovery of Helicobacter pylori (H. 
pylori) in 1983, a challenging era in the management of gastro 
duodenal diseases began [1]. We think that this infection 
considered generally as being chronic plays an inevitable role in 
gastro duodenal ulcers and gastric adenocarcinomas. H. pylori, 
as the most widespread and recognized bacterium, is carried by 
more than half of the world population [2,3]. Once colonized, H. 
pylori induce a persistent but superficial inflammation, leading 
to a duodenal ulcer, a gastric ulcer and a gastric cancer [4,5]. As 

expected, many recent studies have confirmed the critical role of H. 
pylori in the development of gastro duodenal ulcers, of lymphoma 
associated lymphoid tissue to the gastric mucosa (MALT) [6]. 
Given the causal role of H. pylori in duodenal ulcer and gastric 
cancer, clinicians and microbiologists are eager to find the best 
diagnostic approach [7,8]. Currently, various diagnostic methods 
are used for H. pylori infection in different persons (children and 
adults), but only those with both high sensitivity and specificity 
remain useful and recommendable.

During the last decade, the use of non-invasive tests for diagnosing 
H. pylori infection has raised significant interest. Hence, in this 
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study, we wanted to aim at testing these two diagnostic methods 
for H. pylori in the blood for antibody detection by ABON 
and antigen detection in stools by PRIMA, both of which are 
immunochromatographic methods. Unfortunately, limited data 
were found regarding the sensitivity and specificity of these 
two tests, particularly in Chad. The use of the two non-invasive 
qualitative diagnostic tests for H. pylori, namely ABON and 
PRIMA Lab, are immunochromatographic methods for detecting 
H. pylori antibodies in the blood and antigens in the stools. 

The purpose of this study is to determine the sensitivity and 
specificity of these two tests.

Methods

Type and Place of Study

This is a prospective analytical study taking place from February 
2nd to May 5th, 2022, at the CHU-RN laboratory.

50 patients, including 31 women and 19 men aged from 15 to 75 
years old, underwent two rapid detection tests for H. pylori in the 
blood and stools. 

The patients were referred to the laboratory for an examination to 
detect H. pylori in the stools and blood.

A questionnaire was completed for each patient, and information 
was collected on inquiry forms. However, we obtained informed 
consent from the patients’ parents before their recruitment.

Study Population

The study was focused on 50 patients, 31 women and 19 men 
aged from 15 to 75 years old. The 50 patients underwent two rapid 
detection tests for H. pylori in the blood for antibody detection by 
ABON and in the stools for antigen detection by PRIMA Lab.

Blood and Stool Sampling

Blood was drawn by puncturing a peripheral vein into a red tube 
for antibody detection.

Stools were collected in sterile containers for antigen detection.

Analysis

The brand used for the rapid qualitative detection test for H. 
pylori antibodies in the blood was ABON REF IHP-402, an 
immunochromatographic test. The method involves removing 
the strip from the sealed aluminum packet, then peeling off the 
adhesive strip from the test card and sticking the test strip in the 
middle of the card with the arrows pointing upwards. For serum 
samples, hold the dropper vertically and add 2 drops of serum 
(approximately 50 ML) to the pad on the strip and start the timer. 
Then wait for the red line to appear. A positive result shows two 
red lines, a negative result shows one red line in the control area, 
and an invalid result shows no line in the control area.

The PRIMA Lab. SA test is an immunochromatographic test that 
allowed us to detect small amounts of H. pylori antigens in the 
stools using monoclonal antibodies. The test involves collecting 
the sample with the collection leaflet, unscrewing the cap of the 
vial, dipping the collection stick in three different points of the 
sample, and screwing the cap back on. Break the end of the cap, 
releasing the dropper part, and add 3 drops of the diluted sample 
into the well (S) indicated on the cassette, then wait 10 minutes 
before reading the result.

Statistical Analyzes

Data entry was carried out using Microsoft Excel software. The 
statistical analysis of these data was carried out using the Epi Info 
2008 software (Version 3.5.1) with a significance threshold set at 
5%.

Ethical Considerations

The survey was conducted after obtaining informed and written 
consent from the patients. Anonymity and confidentiality of the 
information obtained were guaranteed.

Results

We collected a total of 50 patients among whom we have a greater 
representation of women at 62%, i.e. an average age of 37 and 
a standard deviation of 13.76 according to Chart 1 showing the 
distribution of the population according to the gender.
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Descriptive Statistics for Each Value of Crosstab Variable

Obs Total Average Variance Standard 
deviation

F 3,10,000 1,17,30,000 3,78,387 18,94,731 1,37,649

M 1,90,000 90,90,000 4,78,421 28,02,515 1,67,407

Minimum 25% Median 75% Maximum Mode

F 70,000 2,80,000 3,90,000 4,30,000 7,00,000 4,00,000

M 1,80,000 3,20,000 5,00,000 6,10,000 7,10,000 3,20,000

Chart 1: Distribution of the population according to age AVERAGE Age Gender.

Regarding the sensitivity and specificity of the 2 tests at the level of 50 patients. Chart 2 shows that out of 50 patients tested for 
Helicobacter pylori antibodies and antigens, 13 are positive for Helicobacter pylori antibodies in the blood, i.e. a percentage of 26, 
whereas 18 are positive for Helicobacter pylori antigens. In the stools, a percentage of 36.

  HPStools(1=Positive 0=Negative)  

HP BLOOD (1=POSITIVE 
0=NEGATIVE) Negative Positive Total

Negative 28 9 37

Row% 75,68% 24,32% 100,00%

Col% 87,50% 50,00% 74,00%

Positive 4 9 13

Row% 30,77% 69,23% 100,00%

Col% 12,50% 50,00% 26,00%

TOTAL 32 18 50

Row% 64,00% 36,00% 100,00%

Col% 100,00% 100,00% 100,00%

Sensitivity (Se) = 50%

Specificity (Sp) = 87%

Positive Predictive Value (PPV) = 69.23%

Negative Predictive Value (NPV) = 75.68%

Chart 2: Sensitivity and Specificity of the 2 tests from 50 patients

CHARTS [Blood HP (1=Positive 0=Negative)] [Stool HP (1=Positive 0=Negative)] (for all people).

The study showed a sensitivity (Se) of 50%, a specificity (Sp) of 87%, a positive predictive value (PPV) of 69.23%, and a negative 
predictive value (NPV) of 75.68%.

We noticed that Chart 3, showing the sensitivity and specificity of the two tests from women, indicated that 20 patients were negative 
and 2 patients were positive for H. pylori antibodies in the blood, while for H. pylori antigen detection, 5 patients were negative, and 4 
patients were positive. The sensitivity and specificity of these two tests in women were 44.44% and 90.91%, respectively, with a positive 
predictive value (PPV) of 66.67% and a negative predictive value (NPV) of 80% with a 95% confidence interval.
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  HP Stools (1=Positive 0=Negative)  

HP BLOOD (1=POSITIVE 
0=NEGATIVE) Negative Positive Total

Negative 20 5 25
Row% 80,00% 20,00% 100,00%
Col% 90,91% 55,56% 80,65%

Positive 2 4 6
Row% 33,33% 66,67% 100,00%
Col% 9,09% 44,44% 19,35%

TOTAL 22 9 31
Row% 70,97% 29,03% 100,00%
Col% 100,00% 100,00% 100,00%

Sensitivity (Se) = 44.44%

Specificity (Sp) = 90.91%

Positive Predictive Value (PPV) = 66.67%

Negative Predictive Value (NPV) = 80%

Chart 3: Sensitivity and Specificity of the 2 Tests from women

CHARTS [HP Blood (1=Positive 0=Negative)] [HP Stool (1=Positive 0=Negative)] (Women).

  HP Stools (1=Positive 0=Negative)  
HP BLOOD (1=POSITIVE 

0=NEGATIVE) Negative Positive Total

Negative 20 5 25
Row% 80,00% 20,00% 100,00%
Col% 90,91% 55,56% 80,65%

Positive 2 4 6
Row% 33,33% 66,67% 100,00%
Col% 9,09% 44,44% 19,35%

TOTAL 22 9 31
Row% 70,97% 29,03% 100,00%
Col% 100,00% 100,00% 100,00%

Sensitivity (Se) = 38.46%

Specificity (Sp) = 80%

Positive Predictive Value (PPV) = 71.43%

Negative Predictive Value (NPV) = 50%

Chart 4: Sensitivity and specificity of the 2 tests from humans  before discussion

CHARTS [HP Blood (1=Positive 0=Negative)] [HP Stool (1=Positive 0=Negative)] (from men).
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The sensitivity and specificity of the two tests in men showed that 
out of 19 patients, 8 patients were negative and 2 patients were 
positive, making a total of 10 patients for H. pylori antibody 
detection in the blood. For H. pylori antigen detection in the stools, 
the study showed 4 patients negative and 5 patients positive, 
making a total of 9 patients. The sensitivity and specificity of these 
two tests were 38.46% and 80%, respectively, with a positive 
predictive value (PPV) of 71.43% and a negative predictive value 
(NPV) of 50%.

Discussion

The study showed a greater representation of women, which 
could be explained by the number of women visiting this service. 
Chart 2, on the sensitivity and specificity of the two tests from 
50 patients, showed a sensitivity of 44.44% and a specificity of 
90.91% for the two non-invasive methods. According to the 
literature, the sensitivity and specificity of the serological method 
exceed 90%. The serological method does not allow for the control 
of eradication since seropositivity can persist for months or even 
years after the eradication of the bacterium. However, it finds its 
place in epidemiological studies. Our results can be explained by 
the fact that patients are on antibiotics before the examination.

The sensitivity for detecting antigens in the stools varies from 86% 
to 91.6% and the specificity varies from 92% to 98.4% according 
to the literature [11,12]. Our results are inconsistent with the 
literature, which states that this test is performed on fresh stool 
samples or those stored cool for a maximum of 24 hours and 
collected in a sterile jar otherwise frozen at -20°C or -80°C.

The sensitivity of this test is reduced in cases of low density of H. 
pylori in the stomach and a low load in the stools 

Failure to comply with sampling and storage conditions may 
influence the sensitivity of this test [13]. Charts 3 and 4 showed 
that the detection of H. pylori-specific IgG antibodies in serum 
has a very low sensitivity in women as well as in men. This could 
be explained by the use of antibiotics before the examination. Our 
results are in discordance with those of the literature which have 
demonstrated that the search for H. pylori antibodies in the serum 
does not make it possible to control eradication since seropositivity 
can be maintained for years after the disappearance of the bacteria 
[14].

It is recommended in situations where other tests may be lacking: 
hemorrhagic ulcer, glandular atropia, MALT lymphoma, recent 
use of antibiotics. It diagnoses H. hylori infection with a sensitivity 
of 85 to 95% [14].

However, testing for H. pylori antigen in stools in both sexes 
showed lower sensitivity than literature data. This could be 
explained by the sample size of 50.

The heterogeneity of the H. Pylori antigen in stools would also 

be an explanation for this low sensitivity. That is why you must 
always homogenize before taking samples.

The literature reports that intestinal transit time influences the 
search for H. pylori antigen in stools. A short intestinal transit time 
would promote the elimination of unaltered H. pylori antigen while 
constipation would promote the degradation of this antigen [15].

Conclusion

We evaluated the non-invasive method of H pylori in blood for the 
detection of antibodies and in stools for the detection of antigens. 
Our results reveal a low rate of sensitivity in women and men.

This could be explained not only by the small size of our sample 
but also by some factors which can influence blood and stool 
examinations, notably the use of antibiotics. Stool collection, 
storage, etc.
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