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1. Abstract 

Helicobacter pylori (H. pylori) is a global pathogen affecting both humans and animals, 
linked to gastritis and peptic ulcers that could be associated with the development of gastric 
carcinomas. Diagnosis of H. pylori infection involves both invasive methods [such as 
bacterial culture, histopathology, biopsy urease test (RUT), and Campylobacter-like 
organism (CLO) gel test] and non-invasive tests [including 13C-urea breath test (13C-
UBT], serological test, and as tool antigen test using commercial enzyme-linked 
immunosorbent assay. This review systemically analysed 124 studies conducted to 
systematically review the accuracy of the different tests for H. pylori infection and compare 
the mean sensitivity and specificity of the diagnostic tests as well as antibiogram and 
control of the infection. Paper abstracts and PubMed database were the information 
resources of the review. Based on this review, it could be concluded that histological 
examination and rapid urease testing demonstrated excellent diagnostic reliability, while 
stool antigen testing proved to be a cost-effective, non-invasive method. Recently, loop- 
mediated isothermal amplification (LAMP) technique has emerged as promising, safe 
alternative for identifying H. pylori detection. 

 
Keywords: Antibiogram; biopsy urease test; CLO gel test; Helicobacter pylori; Loop- 
mediated isothermal amplification (LAMP) technique; stool HPSA; urea breath test. 
 
 

 



VMJ-G, vol. 70: 64-86                                                                                                       Elsaied et al., 2024 
Egyptian Knowledge Bank (EKB)                                           Review Article 
 

Online ISSN: 2537-1045 
Print ISSN: 1110-1423 
DOI: 10.21608/vmjg.2024.304754.1036 

65 Open QR reader and scan code to 
access this article online  

2. Introduction 

Helicobacteriosis is a worldwide 
infection caused by Helicobacter species 
that affects both humans and animals. The 
global prevalence of Helicobacter pylori 
(H. pylori) infection indicates a capability 
to infect humans [1]. More than half of 
the world population is thought to be 
infected with H. pylori. Although the 
majority of infected people are 
asymptomatic, H. pylori infection can 
cause gastric ulcers and potential deadly 
gastric cancer [2]. H. pylori, previously 
known as Campylobacter pylori, is a 
Gram-negative, flagellated 
microaerophilic spiral-shaped bacterium 
[3]. The bacterium was first identified in 
1984 by Marshall and Warren who 
succeeded in culturing the curved bacilli; 
H. pylori; obtained from the stomach of 
patients with gastritis and peptic 
ulceration. H. pylori produces oxidase, 
catalase, and urease [4]. Urease is the 
most abundant protein; its expression 
represents about 10% of the total protein 
weight [5]. The companion animals (dogs 
and cats) play an important role in 
zoonotic risks, public health hazards, and 
the transmission of Helicobacter species 
[6]. H. pylori is a causative agent of 
gastritis and peptic ulcers and is 
associated with the development of 
gastric carcinomas and MALT lymphoma 
[7]. H. pylori was detected in 29.6% 
(43/145) of patients by culture, 55.2% 
(80/145) by the urease test from gastric 
biopsies, 57% (65/114) by HpSA test and 
71.3% (102/143) by PCR [8]. Out of 103 
tested children, 41 (39.8%) and 39 

(37.8%) were positive for H. pylori based 
on cultures of gastric biopsy and HpSA 
test results, respectively [9]. The 
detection rates were 81% by serology, 
80% by histopathology, 9% by culture 
and 56% by urease test [10]. 
Epidemiological studies suggested that 
water might be a possible source of H. 
pylori transmission [11].   

Currently, a range of accurate diagnostic 
tests is widely available. These include 
both invasive tests (bacterial culture, 
histopathology, and biopsy urease test) 
and non-invasive tests (such as 13C-urea 
breath test (13C-UBT), serological tests, 
and a commercial kit using ELISA to 
detect H. pylori antigen in the stool 
HpSA) [12, 13]. Initially H. pylori 
infection was diagnosed using invasive 
methods but non-invasive methods have 
been currently developed to simplify the 
diagnosis.  

This review provides a general 
overview of H. pylori virulence factors, 
related diseases, both conventional and 
novel diagnostic methods including their 
sensitivity and specificity, as well as 
therapeutic approaches and treatment 
strategies for H. pylori infection. 
Bibliographical searches were performed 
using several electronic databases and 
abstracts. 

3. H. pylori Infection Related Diseases 

H. pylori infections which are common 
worldwide may be a risk factor for 
gastritis, gastric and duodenal ulcers, 
gastric adenocarcinoma and mucosa-
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associated lymphoid tissue (MALT) 
lymphomas [14]. A close link was 
observed between H. pylori infection, 
antral intestinal metaplasia, and the 
development of gastric cancer [15]. Many 
researchers have reported that untreated 
H. pylori infection may lead to peptic 
ulceration and, particularly in adults, to 
gastric adenoid carcinoma and mucosa 
associated lymphoid tissue (MALT) 
gastric lymphoma [8, 16, 21]. The rate of 
H. pylori positivity was 87.5% (35 of 40) 
in patients with hyperemesis gravidarum 
[22]. H. pylori infection is closely related 
to the occurrence of Rosacea, an 
inflammatory disease affecting the 
central part of face characterized by 
persistent or recurrent episodes of 
erythema, papules, pustules and 
telangiectasias of unknown etiology [3]. 
H. pylori infection has been implicated in 
a number of malignancies and non-
malignant conditions including peptic 
ulcers, non-ulcer dyspepsia, recurrent 
peptic ulcer bleeding, unexplained iron 
deficiency anaemia, idiopathic 
thrombocytopaenia purpura, and 
colorectal adenomas [23]. Colonization 
of the stomach with H. pylori can induce 
various gastric and extragastric disorders. 

4. Virulence Factors of H. pylori 

Urease production, formation of 
2-7 flagella [24], outer membrane 
adhesion proteins, cytotoxin-related gene 
A (cagA) and vacuolar cytotoxin A 
(vacA) are the main virulence factors of 
H. pylori [1, 11, 25, 26]. Additionally, the 
cysteine-rich protein HcpA causes 

inflammation [27] and the virulence 
factor DupA is linked to duodenal ulcers 
[28]. Increasing antibiotic resistance is 
the main cause of initial treatment against 
H. pylori due to its ability to forming 
efflux pumps, and biofilms. It is 
noteworthy that pathogenic H. pylori 
posses numerous virulent factors [26, 29, 
31].  

5. Factors Affecting the Prevalence of 
H. pylori 

Patients' age, family history of gastric 
cancer, presence of wasting or obesity, 
lifestyle habits such as: a history of 
smoking or alcohol consumption, 
preference for spicy food, frequent 
consumption of strong tea, high work 
pressure, high intake of fish and seafood, 
low intake of dairy products, vegetables, 
fruits or fats all impact the occurrence of 
H. pylori infection in patients [32]. The 
choice of testing method should be based 
on several factors including: patient age, 
presented symptoms, medication used 
and cost. Test reliability, availability, 
patient age, gender, and geographic 
location are also considered [21, 33]. The 
sensitivity of both urea breath and HpSA 
tests was affected by age while the 
sensitivity of the HpSA test was 
significantly lower among children under 
6 years [33]. It was evidenced that H. 
pylori is a causative agent of gastric 
disorders regardless of patient age [34]. 
The prevalence of H. pylori has remained 
high in some areas and reinfection rate 
has varied in different countries due to 
socioeconomic and hygienic conditions. 



VMJ-G, vol. 70: 64-86                                                                                                       Elsaied et al., 2024 
Egyptian Knowledge Bank (EKB)                                           Review Article 
 

Online ISSN: 2537-1045 
Print ISSN: 1110-1423 
DOI: 10.21608/vmjg.2024.304754.1036 

67 Open QR reader and scan code to 
access this article online  

Therefore, preventive measures should be 
considered in the living habits and dietary 
factors of people to reduce H. pylori 
infection [20]. 

6. Diagnostic Approaches to H. pylori 
Infection 

Diagnostic methods of H. pylori 
infection have divided into invasive and 
non-invasive types. The first category is 
based on endoscopy (gastric mucosal 
biopsy, histology, culture, rapid urease 
test, PCR) and it has been considered the 
gold standard. In contrast, the 
noninvasive methods include detection of 
the bacterial antigen in stool, urea breath 
test and serology [8, 14, 35, 41]. The gold 
standard tests for diagnosis of H. pylori 
infection were defined as two or more 
tests (i.e., histology, IgG ELISA serology 
and 13C-urea breath test) [42]. Other 
methods considered gold standard for 
diagnosing H. pylori infection include 
gastroscopy, 13C breath test, rapid urease 
test, and pathological methylene blue 
staining [43]. The invasive tests include 
culture, urease test (CLOtest), histology, 
and PCR, while the noninvasive tests 
include 13C urea breath test, IgG 
serology (Pyloriset EIA-G), immunoblot 
(Helicoblot 2.1), and antigen stool 
detection (Premier Platinum HpSA) [44]. 

Of non-invasive tests, serology 
and stool HpSA are less sensitive than 
CLO however; they are equally sensitive 
to each other [38]. The urea breath test 
seems to be the most reliable diagnostic 
method for H. pylori infection in patients 

with chronic renal failure. Serology has a 
low specificity and the results of the fecal 
tests vary widely [45]. 

The sensitivity and specificity of 
various diagnostic methods using gastric 
biopsy specimens are as follows: culture 
(52.4% and 100%), PCR (96.3% and 
62.3%), HpSA (80.3% and 81.4%) and 
urease test (86.6% and 85.7%) [8]. 
Specificity of the culture method was 
high while sensitivity of HpSA, PCR, and 
urease tests was relatively low compared 
to culture [8]. It was emphasized that the 
HpSA stool test may be useful for the 
primary diagnosis of H. pylori infection, 
with sensitivity similar to that obtained 
with 13C-urea breath test (UBT), 
histology (H), and rapid urease test 
(RUT), but with lower specificity [46]. 

According to the available 
information, the sensitivity and 
specificity values of different tests for 
diagnosis of H. pylori infection varied 
from a study to another. In an 
investigation, histological detection 
showed sensitivity and specificity of 
100% and 86%, respectively. Culture 
resulted in 63% and 100% respectively, 
HpIgG (58% and 73%) rapid urease test 
(89% and 82%) and HpSA (84% and 
82%) respectively [47]. In another study, 
the sensitivity and specificity by 
histopathology were 83% and 100%, 
serology (84% and 60%), culture (64% 
and 100%) and by urease test (67% and 
85%) respectively [10]. The sensitivity 
and specificity of urea-breath test (94% 
and 96%), serology (97% and 64%), 3 
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fecal tests: FemtoLab H. pylori (86% and 
100%), Premier Platinum HpSA (58% 
and 96%) and Simple H. pylori (61% and 
78%) [45]. The sensitivity and specificity 
were: 42.5% and 69.2%, with histology; 
69.2% and 42.9%, with stool antigens 
immunoassay (HpSAg); 64.2% and 
47.7%, with serology (IgG serum of 
'antibodies) respectively [48]. The 
sensitivities and specificities percentages 
of histology were 97.5 and 97.2, of 
HpSAg were 91.9 and 98.6, and of 
campylobacter-like organism CLO test 
were 79.7 and 97.2 tests against culture 
[49]. The sensitivity and specificity 
values of histopathology, urease and 
HpSA tests were 72.5% and 100%, 
97.5% and 20.7%, 75% and 82.6% 
respectively [14]. 

6.1. Non-invasive Tests for Detection 
of H. pylori  

Non-invasive tests for H. pylori 
infection include serological tests for 
antibodies (IgG), enzyme immunoassay 
for H. pylori antigens in stool (HpSA), 
and 13C-urea breath tests (UBT) using 
carbon-13 or radioactive carbon-14, 
which produces a labeled CO2 that is 
detected in the breath [50]. Hahn et al. 
[51] noted that the non-invasive tests may 
provide a more rapid less expensive 
diagnosis. The urea breath test and the 
HpSTAR stool antigen kit are reliable 
tests for the non-invasive diagnosis of H. 
pylori [33, 52, 53]. The positivity rate of 
the stool antigen test (81.8%) was 
significantly lower than that of serology 
(88.7%) in patients with severe atrophic 

gastritis [54]. Non-invasive serological 
tests are useful as a screening test for H. 
pylori infection [55].  

The non-invasive methods help patients 
to avoid the risks associated with invasive 
endoscopy. 

6.1.1. H. pylori Stool Antigen (HpSA) 
Detection 

One simple, fast and relatively 
inexpensive non-invasive method is the 
H. pylori stool antigen test [13]. It is 
based on a sandwich enzyme 
immunoassay the detection of H. pylori 
antigen in stool. This method is 
particularly suitable for developing 
countries where facilities for endoscopy 
are not readily available [56]. After the 
development of the polyclonal 
antibodies, enzyme immunoassay 
(Premier Platinum HpSA) that is a 
monoclonal based test (FemtoLab H. 
pylori) was developed. The sensitivity of 
monoclonal fecal H. pylori antigen test 
was found to be higher than that of the 
polyclonal test [57, 64].  

In different investigations, the 
sensitivity and specificity of the HpSA 
test for the diagnosis of H. pylori 
infection were 89.5% and 77.8%, 
respectively [46], 97.6 and 76.2% [65], 
75% and 100% [66], 88.6% and 93.5% 
[56], 86.21% and 98.18% [67], 96.6% 
and 94.9% [68], 87.1% and 93.7% [69], 
and 85% and 93% [9]. 

The sensitivity and specificity of a 
monoclonal enzyme immunoassay for the 
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detection of H. pylori stool antigen were 
91.9% and 70.7%, while those of a 
polyclonal enzyme immunoassay were 
89.4% and 80.5%, respectively [70]. The 
monoclonal and polyclonal stool tests had 
94% and 88% sensitivity, and 100% and 
97% specificity, respectively, in the 
detection of H. pylori as compared to the 
13C-urea breath test [62].  

HpSA is a reliable diagnostic tool 
for diagnosis of H. pylori infection when 
gastric biopsy is contraindicated [71]. It is 
a practical and feasible alternative to 
traditional invasive diagnostic methods. 

6.1.2 .The Urea Breath Test (UBT) for 
Detection of H. pylori 

UBT is a rapid noninvasive 
diagnostic procedure applied to identify 
H. pylori infections by swallow a tablet 
containing urea and then measuring the 
amount of exhaled carbon dioxide. H. 
pylori produces an enzyme called urease, 
which breaks down urea into ammonia 
and carbon dioxide. The 13C-urea breath 
test (UBT) has become a highly reliable 
method for the noninvasive diagnosis of 
H. pylori infection [72]. UBT with a 10 
minute breath collection is the most 
reliable non-invasive test for diagnosing 
H. pylori infection [73]. The UBT 
appears to be an excellent test for 
diagnosing H. pylori infection, with the 
best sensitivity, followed by serology, 
stool test, and antibody detection in urine 
[74]. Capsule UBT has a similar ability to 
detect H. pylori infection compared with 
conventional UBT and serology; its 

accuracy was higher than that of the 
conventional UBT and serology with an 
accuracy higher than that of conventional 
UBT and serology (98, 93 and 88%, 
respectively) [72].  

Both the 13C-UBT and the HpSA 
tests are valuable effective non-invasive 
methods to detect of H. pylori [36, 75]. 
The overall agreement between UBT and 
monoclonal HpSA for detection of H. 
pylori was 90.5%, while the agreement 
between UBT and polyclonal HpSA was 
76.9% [70]. The polyclonal HpSA test 
has a good sensitivity and specificity, but 
it is less accurate than UBT to establish 
the presence of H. pylori infection [60].  

Through the literature, the 
sensitivity and specificity of the stool 
antigen test (HpSA) and urea breath test 
(UBT) were respectively 93.8% and 
96.9%, and 90.6% and 99.2% [76], 88.9% 
and 94.0% and 100% and 98.9% [77], 
98.3%, and 98.4%, and 95.0% and 98.4% 
[75], 93.3% and 98.7% and 93.3% and 
95.5% [78], 94% and 81% and 98% and 
89% [33], 77%, and 73% and 79%, and 
80% [79].  

6.1.3. Lateral Flow Immunoassay for 
Detection of H. pylori 

H. pylori fecal antigen test using 
lateral-flow Immunochromatographic 
assay was found to be more sensitive than 
the enzyme immunoassays [80]. The 
immunochromatographic and 
immunoblot tests are non-invasive, 
reliable and useful for the diagnosis of H. 
pylori infection [55]. The Lateral flow 
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immunoassay (LFI), specifically the 
ImmunoCard STAT. HpSA stool antigen 
method, showed good sensitivity, 
specificity, and accuracy for diagnosing 
H. pylori infection [75]. The accuracy of 
two immunochromatographic lateral flow 
methods, the STAT-PAK and RAPIRUN 
tests, in detecting H. pylori antibodies in 
serum and in urine separately was 
evaluated by Hu et al. [81] who 
concluded that the urine RAPIRUN test is 
a faster and more accurate office-based 
test than the serum STAT-PAK test for 
detecting the H. pylori infection in 
untreated patients in Taiwan.  

The sensitivity of the monoclonal 
test (ImmunoCard STAT HpSA, 
Meridian Diagnostics) using immuno-
chromatographic lateral flow test was 
96.3%, and its specificity was 95.1% 
[82]. The sensitivity and specificity of a 
commercially available enzyme-linked 
immunoassay (Novitec EIA) and a rapid 
near-patient immunochromatographic 
lateral flow stool test for the detection of 
H. pylori stool antigen were (82%, 86%) 
and (84% and 88%, respectively [83]. 
The sensitivity values of a polyclonal 
enzyme-linked immunosorbent assay, a 
monoclonal enzyme-linked immuno-
sorbent assay, and a rapid monoclonal 
immunochromatographic lateral flow test 
were 74%, 94% and 60%, respectively 
[84]. The sensitivity and specificity of 
monoclonal immunochromatographic 
tests (RAPID Hp StAR) lateral flow test 
were 73% and 96% to 98%, for 
ImmunoCard STAT! HpSA 91% and 
97%, for monoclonal EIA test (Amplified 

IDEIA Hp StAR) 73% and 97%, , and for 
polyclonal EIA test (Premier Platinum 
HpSA) 91% and 79% and all tests except 
Premier Platinum HpSA were highly 
accurate confirming eradication after 
treatment [85]. For the detection of H. 
pylori, the sensitivity and specificity for 
the Premier Platinum HpSA Plus test, the 
HP Ag test, the One Step HpSA test, the 
ImmunoCard Lateral flow test and the H. 
pylori fecal antigen test were as follows: 
92.2% and 94.4% , 48.9% and 88.9% , 
86.7% and 88.9, 68.9% and 92.6%,  and 
78.9% and 87%, respectively [86]. The 
rapid non-invasive Stool Antigen Lateral 
Flow Immunochromatography assay 
(HpSA-LFIA) was not accurate enough 
to be used as the sole test for diagnosing 
H. pylori infection [87]. 

6.1.4. ELISA for H. pylori IgG 
Antibodies 

Serological tests are widely 
available and can be helpful in screening 
populations and in confirming the 
presence of H. pylori infection. The 
simplest and least expensive method is 
serology, however positive serology does 
not distinguish between active and 
chronic infection and is less specific as 
compared to other methods [10]. IgG 
ELISA exhibits low specificity and low 
negative predictive value for diagnosing 
H. pylori infection in patients with gastro-
intestinal bleeding due to gastro-duodenal 
peptic ulcer [88]. The accuracy of anti H. 
pylori antibodies in serum also limited 
[47].  
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The urine-based ELISA kit for H. 
pylori immunoglobulin G antibody 
(urine-HpELISA) is a rapid, inexpensive, 
reliable, and easy-to-perform method for 
the diagnosis of H. pylori infection. It has 
a sensitivity of 94.4%, specificity of 
96.9%, and an accuracy of 96.0% [89]. 
The sensitivity and specificity of 
URINELISA, RAPIRUN and anti H. 
pylori IgG ELISA were as follows: 
74.4%, 73.2%, 100% and 81.0%, 78.6%, 
35.7%, respectively [90].  

6.1.5. Polymerase Chain Reaction 
(PCR) for Detection of H. pylori 

PCR has been the most preferred 
technique of nucleic acid amplification 
over the years as a result of its high 
sensitivity [91]. Given the extended 
period required to culture H. pylori, 
detection would be improved by using 
PCR either in stool sample or gastric 
biopsy. The H. pylori vacA gene [92] and 
ureA gene specific primers or H. pylori 
16S ribosomal RNA (rRNA) gene [93] 
can be used to detect H. pylori [18]. The 
genotyping protocols based on 2 H pylori 
specific biprobe real-time PCR assays 
using fragments of the glmM and the 
recA genes as target sequences allow for 
both accurate detection and 
discrimination of H. pylori strains in stool 
samples [94]. H. pylori stool PCR seems 
to be a satisfactory test for pre-eradication 
as well as assessment of infection, it is a 
better indicator than HpSA test in the 
post-eradication assessment of infection 
[95].  

The sensitivity and specificity of 
the PCR assay were 65.22% and 75%, 
respectively [18]. The sensitivity and 
specificity of stool PCR were 72.5% and 
100%, respectively in untreated patients 
[95]. PCR had 89% sensitivity, and 100% 
specificity, and91% accuracy compared 
to HpSA [96]. The sensitivity and 
specificity of PCR (ureA) were 35% and 
98%, respectively; HpSA had 67% 
sensitivity and 99% specificity; and 
FemtoLab had 90% sensitivity and 
96%specificity, as recorded by Zambon 
et al. [73]. The sensitivity and specificity 
of various tests were as follows: ELISA 
with monoclonal antibodies 97%, each, 
ELISA with polyclonal antibodies 92% 
sensitivity and 93% specificity, one-step 
monoclonal antibody tests 88% 
sensitivity and 93% specificity, and PCR 
80.8% sensitivity and 98% specificity 
[64]. The PCR test was negative for H. 
pylori DNA in 44.1% (26/59) and 
positive in 55.9 %, while H. pylori was 
not visible by histology in 57.6% (34/59) 
and was visible in 42.4 % [93]. PCR has 
been determined to be the most sensitive 
methods; however, the results should be 
confirmed with at least one of the other 
method, such as culture, urease test, or 
HpSA. 

6.1.6. Loop- Mediated Isothermal 
Amplification (LAMP) for H. pylori 
Detection 

It is a non-invasive molecular 
diagnostic test for detecting H. pylori in 
samples. The advantages of LAMP 
include its simplicity, cost-effectiveness, 
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rapidity, specificity, and the direct use of 
samples from the site of infection [91]. A 
novel LAMP-lateral flow dipstick 
method allows for specific detection of H. 
pylori without cross-reaction with non-H. 
pylori bacteria [97]. LAMP was found to 
be highly sensitive and rapid for detection 
of H. pylori in fecal specimens [98]. The 
assay can directly identify the cagA of H. 
pylori in the gastric juice of clinical 
patients with high sensitivity and 
specificity [99]. A LAMP was developed 
by Horiuchi et al. [98] for detecting the 
H. pylori cagA gene. A LAMP targeted 
ureC of H. pylori was evaluated by Yari 
et al. [100] on stool specimens. There are 
two specific virulence genes (cagA and 
vacA) of H. pylori that are closely related 
to the occurrence of gastric cancer, a 
LAMP assay was established by Wang et 
al. [101] for detecting H. pylori and its 
major virulence genes (cagA, vacAs1 and 
vacAm1).  

By LAMP assay, 123 out of 200 
patients were confirmed as H. pylori 
positive using brushing technique 
samples, whereas only 100 were positive 
when biopsy samples were analyzed 
[102]. The prevalence of ureC by PCR, 
ureC by LAMP and 16s rRNA by PCR 
were 26.67%, 38% and 61.67%, 
respectively [11]. H. pylori-positive fecal 
samples were detected in 13/20 patients 
using a novel LAMP-lateral flow dipstick 
method [97].  

The LAMP technique is considered a 
useful and safe assay for identifying H. 
pylori infection and could be used as an 

alternative method for H. pylori 
detection. 

6.2. Invasive tests for detection of 
H. pylori infection 

The gold standard for the 
diagnosis of H. pylori infection requires 
an endoscopic biopsy of gastric mucosa 
for histological examination, urease test 
and culture [17, 43, 51, 55, 95, 103, 104]. 
The liquid urease test (LUT) is a rapid 
diagnostic test to demonstrate the 
presence of H. pylori in the endoscopy 
room with an overall accuracy of 90% 
compared with other available 
commercial tests [105]. The confirmatory 
diagnosis of H. pylori is made by 
endoscopic biopsy, followed by 
histopathological examination [23].  

The most accurate method for 
detecting H. pylori infection is 
histopathological examination combined 
with either a urease test or microbial 
culture [106]. 

6.2.1. Biopsy-based Tests for Detection 
of H. pylori 

Biopsy-based tests include 
histological examination and the rapid 
urease test. 

6.2.1.1. Histopathology 

It is an invasive (direct) method, 
which requires endoscopy for the 
examination of the gastric mucosa. 
Histopathology is routinely performed on 
gastric biopsies, allowing the evaluation 
of tissue injury and the classification of 
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the gastric inflammatory mucosal lesions 
associated with H. pylori [10, 39]. 
Histology was the most costly test 
compared to other tests [51]. The 
specificity of histology was higher than of 
the HpSA test, 13C-urea breath test, and 
rapid urease test for the diagnosis of H. 
pylori infection [46].  Guo et al. [107] 
concluded that the gold standard upper 
gastrointestinal endoscopic examination 
for diagnosis of H. pylori had no 
significant when difference compared to 
HpSA test.  

In different studies, the sensitivity 
and specificity of histopathology were 
100% and 86% [47], 83% and 100% [10], 
42.5% and 69.2% [48], 72.5% and 100% 
[14]; 97.5 and 97.2 [49], respectively. 
The sensitivity and specificity of phenol 
red chromo-endoscopy were 90.1% and 
88.9%, [71]. 

Gastric mucosal biopsy is widely 
used in the detection of H. pylori but is 
associated with several problems 
including massive bleeding after biopsy 
and false-negative results due to sampling 
error [102].  

6.2.1.2 Rapid Urease Test (RUT) / 
Campylobacter Like Organism (CLO) 
Gel Test  

RUT detects the urease enzyme of 
H. pylori in gastric mucosal biopsies 
using an indicator. The test indicates 
good sensitivity and specificity for the 
detection of H. pylori [108]. It is a 
practical, fast, and cost-effective method 
for diagnosis of H. pylori infection and its 

diagnostic utility is similar to the 
commercial test available [109]. The 
overall diagnostic accuracy of RUT was 
estimated as 98.5% [103]. 

The dry rapid urease (GUT) test 
appeared to be a good and reliable 
alternative for the widely used ClO test in 
diagnosing H. pylori infection as the test 
can best be read 60 to 120 minutes after 
endoscopy [110]. The fast agar-based 
urease (FABU) test is superior to other 
commercially available urease tests and 
provides rapid results of H. pylori status 
even before the patient is discharged from 
endoscopy suite [111].  

Using biopsy specimens, the 
sensitivity and specificity of RUT were 
respectively recorded in different trials as 
96.8% and 100% [42], 100% and 90% 
[112], 84.8 and 78.5%[40] and 98.2% and 
99.0%, [103]. The sensitivity and 
specificity of the RUT at 4 and 24 hours 
were 65.45% and 100% while the 
specificity was 83% and 94% 
respectively [109]. Sensitivity and 
specificity of RUT were 23% and 100% 
after 30 minutes, 57% and 98% after 3 
minutes and 81% 94% after 24 hours, 
respectively [113].  

RUT has higher detection rate than 
histological examination of the biopsy 
specimens obtained from the margins of 
gastric ulcer for the diagnosis of H. pylori 
infection [114]. 
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7. Antimicrobial Resistance of H. pylori 

The increased rate of resistance of 
H. pylori to antibiotics, has led to a 
decreased H. pylori eradication rate [20; 
115]. Antibacterial activity against H. 
pylori has been reported with amoxicillin, 
macrolides, tetracyclines, nitroimidazoles 
and bismuth [34]. One of the main 
antibiotics used in eradication therapies is 
the clarithromycin, but clarithromycin-
resistant strains have become well-
established [30]. The prevalence of 
clarithromycin resistance among PCR-
positive samples was 31% [96]. 
Resistance of H. pylori to clarithromycin, 
metronidazole, and levofloxacin remains 
high in most countries [8, 20].  

No resistance to amoxicillin was 
determined [8]. The resistance to 
amoxicillin and tetracycline remained 
low [20].  

A biopsy culture with antibiotic 
testing is recommended in combination 
with histology, due to the development of 
antibiotic resistances [39]. To control the 
H. pylori diseases antibiotic-based 
therapy are recommended. 

8. Eradication Strategies of H. pylori  

Various antibiotic plus proton-
pump inhibitor (PPI) drug regimens are 
used to eradicate H. pylori infection 
[116]. PPIs are recommended, because 
they increase the pH in the stomach, 
creating conditions that enhance the 
effectiveness of antibiotics [34]. 
Clarithromycin, amoxicillin, and a PPI 

given for 14–21 days were often being 
considered a first line treatment [117]. 
Levofloxacin-based or alternative 
macrolide-containing therapies are also 
options [21]. 

Guidelines in Europe, Canada, 
and the United States for the treatment of 
H. pylori infections recommend bismuth 
quadruple therapy as first-line treatment 
and replacing clarithromycin-based triple 
therapy [115]. A one- or 2-week 
treatment with PPI and 2 antibiotics 
(clarithromycin and amoxicillin) is 
recommended as first-line regimen and in 
the case of treatment failure, one or 2 
weeks of PPI, metronidazole, tetracycline 
and bismuth is recommended [118, 120].   

The recommended second-line 
therapy is a quadruple regimen composed 
of tetracycline, metronidazole, a bismuth 
salt and a PPI. In addition, the 
combination of PPI-amoxicillin-
levofloxacin is also a good option for 
second-line therapy [121].  

Gisbert et al. [122] recommended 
a bismuth-containing quadruple regimen 
as an acceptable third-line strategy and a 
safe alternative in case of the failure of 
the above mentioned two eradication 
protocols with standard clarithromycin- 
and levofloxacin-containing triple 
therapies. Quadruple therapy for two 
weeks with bismuthsubsalicylate, 
tetracycline, metronidazole and a PPI 
recommended in case of treatment failure 
[19]. 



VMJ-G, vol. 70: 64-86                                                                                                       Elsaied et al., 2024 
Egyptian Knowledge Bank (EKB)                                           Review Article 
 

Online ISSN: 2537-1045 
Print ISSN: 1110-1423 
DOI: 10.21608/vmjg.2024.304754.1036 

75 Open QR reader and scan code to 
access this article online  

In 2018, WHO listed H. pylori as 
a high priority pathogen for research and 
development of new drugs and treatments 
[123]. Plant extracts primarily target 
urease activity and adhesion to treat H. 
pylori, while probiotics prevented H. 
pylori infection through both immune and 
non-immune pathways [1]. Probiotics 
exert a suppressive effect on H. pylori 
infection and may improve the 
eradication rates [124]. Testing after 
eradication should not be done until at 
least four weeks after treatment has ended 
[19].  

Due to the important role of 
H. pylori in gastric ulcer and cancer as 
well as increasing resistance to 
antibiotics, vaccine, phytotherapy and 
probiotics have emerged as alternative 
novel treatment strategies for H. pylori 
infection.  

9. Conclusion 

The discovery of new therapeutic 
drugs, probiotics and vaccine for 
treatment and eradication of H. pylori 
infections should be focused on urgently. 
In cases where endoscopy cannot be 
performed, the HpSA method can be used 
as a screening test for H. pylori diagnosis 
and treatment monitoring. Although the 
HpSA test is a useful tool for the 
evaluation of eradication therapy and a 
combination of the HpSA test and UBT is 
clinically recommended, are needed 
further comparative studies to obtain 
more reliable evidence of the relative 
accuracy between these tests.  

The available molecular tests are 
still unreliable. Since LAMP conforms to 
the criteria set by the World Health 
Organization, it will continue to be a 
valuable diagnostic tool in developed and 
developing countries. 
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