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Abstract: Background: Helicobacter pylori are well recognized as a major cause of gastrointestinal illnesses
and gastric cancers. Therefore, the current study aimed to assess different methods for detection of H. pylori in
the oral cavity (saliva and dental plaque) and in gastric biopsy among patients with gastric affection, as well as,
detection of H. pylori antigen in stool, moreover, to evaluate the antibiotic susceptibility testing of the isolated
strains.

Methods: Specimens were obtained from Endoscopy Unit, Internal Medicine Department, Faculty of Medicine,
Beni Suef University Hospital, Egypt. Thirty patients were subjected to detailed history and different sampling;
gastric biopsy, oral and stool samples. The oral and gastric samples were processed and cultured. Thereafter,
microscopic examination and rapid urease tests (RUTs) were conducted. H. pylori antigen detection was carried
out in the stool samples, as well as, susceptibility testing to several antibiotics for all isolates identified.

Results: The selected patients had a mean age of 36.23 + 6.317 years. They included 17 males (56.7%) and 13
females (43.3%). 90% of the cases were found positive by culture of the gastric biopsies, while, 96.7% were
positive in oral cultures. 92.5% of the gastric samples showed positive results by microscopic examination,
however, RUTs were positive in 63.3% of the gastric samples and in 73.3% of the oral samples, meanwhile,
66.7% of patients were found positive by testing their stool for H. pylori antigens. The prevalence of resistance
among gastric and oral isolates to Amoxycillin, Amoxycillin/Clavulinic acid, Ampicillin/Sulbactam,
Clarithromycin , Tetracycillin and Metronidazole were; (3.7 and 17.2 %), (11.1 and 24.1 %), (11.1 and 20.7 %),
(11.1 and 24.1 %), (25.9 and 37.9 %) and (96.3 and 100 %) respectively.

Conclusion: There is an evidenced association between gastric affection and oral H. pylori recognition that,
even exceeds stool detection of H. pylori antigen. Moreover, continuous evaluation of antibiotic susceptibility
should be carried out and clinicians should be aware about it to select the appropriate empiric regimen for H.
pylori eradication.
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1. Introduction Sykora et al., 2009), while, infection rates in Asian
Helicobacter pylori is a gram-negative countries and in developing countries are higher and
bacterium that colonizes the gastric mucosa, and is range from 60% to 90% (Prinz et al., 2005).
associated with chronic gastritis, peptic ulcer Moreover, Mohammad et al. 2008 found that, the
disease, mucosa-associated lymphoid tissue overall prevalence of H. pylori infection was 72.38%
lymphoma and gastric adenocarcinoma. among Egyptian school children.
Investigators found that chronic H. pylori infection Although H. pylori was first isolated nearly
is in approximately one-half of the world’s 30 years ago (Marshall and Warren, 1983), the
population and is etiologically linked to 63% of all process of infection, reinfection or human
stomach cancer or approximately 5.5% of the transmission remains unclear and there are few
global cancer burden, and approximately 25% of reports of its prevalence in the oral cavity of
cancers associated with infectious etiology. They individuals with periodontal disease and gastric
also suggested it would nearly double between the diseases (Riggio and Lennon, 1999). Many
years 2005 and 2050 if no sufficient measures were researchers have assumed that the primary
taken to eradicate such infection (Megraud et al., extragastric reservoir for H. pylori is the oral cavity
1993, NIH Consensus Development Panel, 1994, and may be the source of infection and transmission.
Mbulaiteye et al., 2009 and Ford and Axon, 2010). The first documentation of the presence of H. pylori
Around the world, the prevalence of H. pylori in the oral cavity was reported in 1989, when the
infection ranges from 20% to over 90% in adult bacterium was cultured from the dental plaque of
populations. Infection rates average at about 30% in one of 29 patients with H. pylori associated gastric
Western populations (Breckan et al., 2009 and disease (Krajden et al., 1989). Since then, some
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reports indicated that Helicobacter may be present
in oral cavity which can serve as a reservoir for
bacteria and a source of gastric reinfection. H.
pylori have also been detected by culture and PCR
in both dental plaques and saliva (Veerman et al.,
1997, Alm et al., 2000, Fritscher et al., 2004 and
Sayed et al., 2011).

Several diagnostic strategies for H. pylori are
available. They can be divided into two groups:
invasive and noninvasive tests. All invasive test
methods are based on endoscopic examination
during which biopsy specimens are obtained for
direct (histological analysis, isolation) or indirect
(urease test) diagnosis of H. pylori infection.
Noninvasive methods reveal the presence of H.
pylori by measuring the activity of urease (urea
breath test), then by confirming the presence of
antibodies in the serum. Meanwhile, other
noninvasive tests were also evaluated in several
studies including, detection of H. pylori antigens in
stool and presence of H. pylori in the saliva
(Ozdemir et al., 2001, Viara et al., 2002 [a] and
Viara et al., 2002 [b]).

However, culture and identifying H. pylori in
gastric biopsy, still, the most definite method for
identification. Nevertheless, it requires experience,
accuracy and dexterity, as identification and
culturing may sometimes be difficult and tedious
process. In addition, the erratic distribution of H.
pylori could also lead to flawed results. Microscopy
and RUT can be highly specific if strictly
performed, but they are based on biopsy specimens
and thus are theoretically prone to sampling error,
as in the case of culture (Yoshida et al., 1998).

On the other hand, noninvasive tests for H.
pylori are important in primary care, both for initial
diagnosis of H. pylori infection and for
confirmation of eradication. Current guidelines
recommend noninvasive testing for diagnosis and
treatment follow up of young dyspeptic patients
without alarming symptoms as a primary care
setting by using low-cost noninvasive tests (Vaira
et al., 2002 [a]), including oral cavity bacterial
isolation and identification. Therefore, determining
the type of strain prevalent in the oral cavity or
saliva, it could be easy to diagnose the strain
colonizing the gastric mucosa as reported by Li et
al.,, 1996 who demonstrated that same strain was
present in both niches. Consequently, saliva
specimens may potentially be reliable, and could
serve as an effective and valuable noninvasive
specimen to diagnose and monitor the efficacy of
eradication therapy (Tiwari et al., 2005 and Sayed
etal., 2011).

Resistant strains of H. pylori are now widely
prevalent in the United States and Europe, and
eradication therapy with current regimens fails in
10% to 20% of patients (Vakil et al., 1998 and
Megraud et al., 2012). In vitro antibiotic sensitivity
for H. pylori should be done to guide the selection
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of antibiotic and to predict the clinical response to
treatment aiming at successful eradication (Hunt et
al., 2000).

Therefore, the current study aimed to assess
different methods of detection of H. pylori in saliva
and dental plaque of the oral cavity and in gastric
biopsy among Egyptian patients with gastric
affection, as well as, detection of H. pylori antigen
in stool. Moreover, the investigation also evaluated
the antibiotic susceptibility testing of the isolated
strains in the present study.

2. Subjects and Methods
In the present study, specimens were obtained

from  Endoscopy Unit, Internal Medicine
Department, Faculty of Medicine, Beni Suef
University Hospital, Egypt, during the period from
December 2008 to April 2009. Detailed personal
history (including age, sex, occupation, smoking,
etc.), patients complaints, family history, past
history (especially any previous gastric complaint)
as well as blood group type were recorded for each
patient.

1- Selection criteria

The selected group of this study consisted of 30

patients referred for gastroscopy with upper GIT
symptoms at the endoscopy unit. All subjects were
more than 21 years of age and had received no
previous treatment for ulcer or gastritis. Individuals
who had received antibiotic treatment in the last 2
months, with history of alcohol abuse, having
chronic debilitating disease, pregnant and lactating
females were excluded from the study. The
individuals who were included in the study showed
good oral hygiene, although small amounts of supra-
gingival plaque could be visually detected at the
time of sampling, and proven to be with gastric
affection in the form of ulcer, erosion or gastritis
shown by gastroscopy. All individuals signed an
informed consent in order to be included in the study
group. Scientific Research Ethical Committee of
Beni Suef Hospital approved the study. Control
group of 20 (13 males and 7 females) individuals
were included in the present study. They were free
from any upper GIT symptoms, did not take any
treatment for gastritis or ulcer before and had no
antibiotics for the previous 2 months.

2-Sampling:

a- Oral specimens (saliva and dental plaque) were
collected from each volunteer before undergoing
an upper gastric endoscopy. The samples were
collected from the patients and the control group,
in sterile containers for performing culture for A.
pylori. The dental plaque sampling was
conducted using cotton swab and placed in a tube
containing the saliva collected and treated as a
single specimen. Unstimulated salivary flow was
collected in amount of 1-2 ml in long tubes that
can accommodate the dental plaque swabs
(Tiwari et al., 2005). After centrifugation
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(14,000 x g) for 10 min, the supernatant was
transferred into a fresh microtube and stored at
70°C for future analysis (Kignel et al., 2005).

b- Gastric biopsy: two biopsies of the gastric
antrum were collected, during upper gastric
endoscopy, under complete aseptic condition in
2 sterile cups sized 2x2 cm’ containing 1 ml of
sterile saline (Bayerdorffer et al., 1989). One
specimen was used for doing rapid urease test
(RUT) and the other was used for direct Gram
staining and culture of H. pylori. During
endoscopic  examination, patients  were
evaluated for the presence of gastritis, gastric
ulcers or erosion to undergo the current
investigation.

c- Stool samples were collected for performing
stool antigen of H. pylori from the selected
group as well as the control group.

3- Microbiological examinations:
The microbiological part of this work was
performed at the Medical Microbiology &
Immunology Department, Faculty of Medicine,
Beni Suef University.

a- Rapid urease test (RUT):

This test was performed directly on the unprocessed
gastric biopsies and oral samples, using urea
soft agar tube, by dipping the sample into the
soft agar. The agar was inspected at 30 minutes,
1, 2 and 24 hours for a colour change from
yellow to pink indicating a positive result
(Logan and Walker, 2001).

b- Stool antigen detection:

This was done for stool samples using “The One
Step H. pylori Antigen Test Device (feces)”,
which is a qualitative test using immunoassay
for detection of H. pylori antigens in human
feces specimens providing results in 10 minutes.

c- Gastric biopsy processing:

Processing was done for biopsy specimens used for
culture of H. pylori. A sterile automated
mechanical homogenizer (house developed)
with a speed of about 60-100 run/minute was
used for gastric biopsy specimens processing for
2-3 minutes to mince the biopsy into very small
pieces. This was followed by centrifugation at
6000 x g for 20 minutes (Logan and Walker,
2001).

i. Supernatants from the homogenized tissues:
were used for direct Gram stain

ii. Deposits from the homogenized tissues: were
used for culture of H. pylori, freshly prepared
blood agar plates (containing citrated sheep
blood and made selective by addition of Dent
supplement <«Oxoid; Basingstoke, Hampshire,
England>) were used to perform the culture of
H. pylori and were incubated at 37°C for 3-7
days under microaerophilic conditions. Colonies
were identified as H. pylori by its colonial
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morphology, typical appearance on Gram stain

as well as catalase, oxidase and urease tests.

iii- Cultures were performed on saliva and dental
plaque specimens: Culture and identification of

H. pylori were performed as mentioned above.
iv- Antimicrobial susceptibility testing for H.

pylori: Antibiotic sensitivity of the isolates was

determined using the Kirby-Bauer antibiotic
testing (KB testing or disk diffusion method) as
recommended by the Clinical and Laboratory

Standards Institute (CLSI, previously called

NCCLS) (2006 guidelines). In this method, a

microbial suspension equal to 4 McFarland

turbidity (12x10°CFU/ml) was prepared and
cultivated on Muller-Hinton agar (Merck,

Germany) supplemented with 10% sheep blood

(Mishara et al., 2006) , using the following

antibiotics; Amoxycillin (AML),

Amoxycillin/Clavulinic acid (AMC), Unasyn

(Ampicillin/Sulbactam) (SAM), Clarithromycin

(CLR), Tetracycillin (TE) and Metronidazole

MTZ).

4- Statistical analysis:

Data were collected and analyzed statistically
using Statistical Package for Social Sciences
program (SPSS v16). The following tests were used
in this study: mean, standard deviation, T test for
independent samples, ANOVA test (analysis of
variance). Significance levels: P>0.05 insignificant,
P<0.05 significant and P<0.001 highly significant.

3. Results

The current investigation included 30
patients their ages ranged between 20 and 60 years,
with mean age of 36.23 + 6.317 years. The highest
prevalence of H. pylori infection was noted among
31-40 Yrs age group as shown in table 1. The tested
cases included 17 males (56.7%) and 13 females
(43.3%). Moreover, 20 volunteers were enrolled as
the control group, their ages ranged between 21 and
68 with mean age of 41.1+13.1Yrs, including 13
(65%) males and 7 (35%) females.

Table (1): Comparison between different age groups
among the studied cases:

Age group (Yrs) No Percent
21-30 7 233
31-40 16 53.3
41-50 6 20
51-60 1 33
Total 30 100

Risk factors were assessed in the current study
among the 30 patients with gastric affection
including blood groups, smoking habit and
occupational stress. All patients had occupational
stresses; however, 50% of them were smokers.
Regarding blood groups, 50% of the tested group
was from the O group type, followed by A group
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(26.7%) while, the B group patients represented
23.3% and none were from AB group blood type
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Figure 1: The distribution of risk factors among the tested group.

Out of the 30 patients examined, 27 (90%)

were found positive by culture of the gastric biopsy.
On the other hand, oral cultures were positive in 29
cases representing 96.7%. The correlation between
the culture results is shown in table 2.
On comparing the culture results of the oral
samples with the control group, it showed high
significance (p < 0.001); as the cultures of the oral
samples of the control group were positive in only
40% of the specimens (Figure 4). Specificity and
sensitivity of the oral culture results compared with
gastric cultures were 50% and 96.4% respectively.

Table (2): Results of culture of H. pylori in
different specimens:

the results compared with gastric culture were 100%
and 93.1% respectively.

Rapid urease test was performed on the gastric
biopsy samples as well as oral specimens; it was
found positive in 63.3% of the gastric samples and
in 733% of the oral samples, meanwhile,
represented 70.3% out of the 27 positive gastric
cultures, and 75.8% out the positive 29 dental and
saliva samples (table 3, Figure 2). The control group
showed positive results of RUT in their saliva and
dental samples in only 40% of the volunteers, which,
when compared with the cases showed evident
statistical significance representing p< 0.01 (Figure
4). Specificity and sensitivity of the RUT of gastric
biopsies results compared with gastric culture were

Oral specimens' | Gastric biopsies’ culture| Total 100% and 77.1% respectively, nevertheless, RUT of
culture Positive | Negative oral samples when compared with oral culture, they
Positive 26 (96.3%) 3 (100%) | 29(96.7%0) showed specificity and sensitivity of 100% and
. 80.5% respectively.
Negative 1 (3.7%) | 0(0%) 1(3.3%)
Total 27 (90%) | 3 (10%) 30 (100%) Table (3): Results of Rapid Urease Test (RUT):
RUT of oral | Gastric biopsy RUT
Specimens e ; Total
Direct  microscopic ~ examination  was P _ Posmveo Negatl\ole .
performed on the gastric biopsies showing positive Positive | 15 (78'09 %6)| 7(63.6 DA’) 22(73'3f’)
results in 25/ 27 culture positive specimens Neg?we 4(21.1% “0; 4 (36.4%) 8 (26‘70@
representing 92.5%. Specificity and sensitivity of Tota 19 (63:3%)] 11(36.7) 30 (100%)
25+ 25
20+ 20
154 15
| RUT positive @ RUT positive
104 B RUT negative 10 B RUT negative
54 5

0
positive ‘ negative

Gastric specimens culture

)

negative

0
positive ‘

Oral specimens culture

Figure 2: The results of RUTS versus culture results of gastric and oral samples.
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The H .pylori isolates from gastric and oral
samples were subjected to oxidase, urease and

catalase tests. Among the isolates from gastric
biopsies oxidase test was found positive in 25/27
(92.6%) gastric isolates, while, 28/ 29 (96.7%)
oral yields were found positive by the test.

Urease test showed positive results in all
gastric yields; however, it only gave positive
results in 26 /29 (89.7%) isolates taken from oral
samples. In addition, catalase test was found
reactive in 23/27 (85.2%) gastric isolates, similarly
in 25/29 (86.2%) oral H .pylori isolates (Figure 3).

H Gastricisolates

 Dental and Saliva
isolates

25 4
20 4
15 4
10 -
5 |
-,
0

positive

negative | positive  negative | positive | negative

Oridase Urease Catalase

Figure 3: The results of biochemical reactions
among the tested isolates.

Twenty patients were found positive by testing
their stool for H. pylori antigens representing
66.7%. On comparing the cases with the control
group it showed high significance (p < 0.001)
(Figure 4). The correlation between the stool
antigen results and gastric culture is shown in Table
4. Specificity and sensitivity of the stool antigen
compared with gastric culture were 60% and 71%
respectively.

Table (4): Results of stool antigen detection
compared with gastric biopsy culture:
Gastric biopsy| Results of stool antigen Total
results positive | Negative
Positive 18 (90%) | 9 (90%) 27 (90%)
Negative | 2 (10%) | 1(10%) 3 (10%)
Total 20 (66.7) | 10 (33.3) 30 (100%)
0% o Patients
0% W Control group
RUT Oral cuture Stool antigen

Figure 4: The correlation between the positive
results of patients’ specimens and the control group
samples. The values are expressed in % of positive
results. ***P <0.001"'P < 0.01.

All the isolates from gastric biopsy and oral
specimens were subjected to antibiotic sensitivity
testing on Muller Hinton sheep blood agar to the
following antibiotics: amoxycillin, amoxycillin
clavulinic, ampicillin salbactam, clarithromycin,
tetracycline and metronidazole.

The isolated strains of gastric biopsy samples

showed high sensitivity to amoxicillin followed by
clatithromycin, while, showed least sensitivity to
metronidazole (3.7%).
Meanwhile, the oral isolates showed the highest
sensitivity to amoxicillin, amoxicillin clavulinic and
clatithromycin. The strains were completely resistant
to metronidazole (Table 5, Figure 5). Antimicrobial
resistance was not statistically significantly
associated with sex or age (p >0.05).

Table (5): Antibiotic susceptibility patterns of gastric and oral isolates:

Gastric strains Oral strains

(Isolates number=27) (Isolates number=29)

Sensitive Resistant Intermediate Sensitive Resistant Intermediate

NO | % NO | % NO % NO | % NO | % NO %
AML 26 | 96.3 1 3.7 0 0 24 | 82.8 5 172 |0 0
AMC 15 55.6 3 11.1 |9 333 15 | 51.7 7 24.1 7 24.2
SAM 14 51.9 3 11.1 | 10 37 11 | 379 6 20.7 12 41.4
CLR 16 59.3 3 11.1 | 8 29.6 13 | 44.8 24.1 9 31.1
TE 13 48.2 7 259 |7 25.9 11 |379 11 379 |7 24.2
MET 1 3.7 26 963 | 0 0 0 0 29 100 0 0

AML: Amoxycillin, AMC: Amoxycillin clavulinic, SAM: Ampicillin salbactam,

Tetracycline, MET: Metronidazole.
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CLR: Clarithromycin, TE:
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Figure (5): A. Antibiotic sensitivity pattern of the gastric isolates, B. antibiotic sensitivity pattern of the oral strains

On comparing the oral and gastric isolates, 17
(65.3%) showed good matching regarding their
colony morphology, biochemical reactions and
antibiogram. However, 5 (19.2%) yields showed
minor differences in 2 or 3 of the tested antibiotics,
meanwhile, 4 (15.3%) of them were completely
different in 4 or more of the tested reactions,
antibiogram and/ or colony morphological
characters.

4. Discussion

H. pylori have been designated as key
organisms in the etiology of chronic gastritis, peptic
ulcers (Megraud, 1993) and gastric cancer (NIH
Consensus  Development Panel, 1994 and
Mbulaiteye et al., 2009) and their suppression and
elimination has been considered the gold standard
therapy for infectious gastric diseases.

The current study included 30 patients with
upper GIT symptoms proven to be with gastric
affection in the form of ulcer, erosion or gastritis
shown by gastroscopy, subjected to Outpatient
Clinic of Internal Medicine and Endoscopy Unit,
Faculty of Medicine, Beni Suef University.

Ages of the study participants ranged between
20 and 60 years, with mean age of 36.23 + 6.317
years. There was association between 31-40 Yrs
age group and infection density, though it did not
reach statistical significance (Table 1). These
results were comparable to European studies which
reported correlation between age and gastric
affection (Breckan et al., 2009 and Jackson et al.,
2009); however, these studies found increased
prevalence of gastritis and H. pylori colonization
with increasing age.

A higher level of gastric affection and H.
pylori isolation was observed among male patients
(56.7%) rather than females (43.3%). This may be
due to the poor oral hygienic conditions and
tobacco smoking. This was in agreement with
Lindella et al., 1991 who stated that there is an
epidemiological evidence of an association between
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cigarette smoking and gastritis. Our results also
agreed with those reported by Khulusi et al. 1995
who assessed the same risk factors (sex and
smoking), nevertheless, many studies contradicted
these findings and found no such relation (Roma et
al., 2009 and Zhang et al., 2009).

In the present study, 50% of the tested group
was from the O blood group, followed by A group
(26.7%) while, the B group patients represented
23.3%. None of the patients were from the AB group
(Figure 1). Though the highest prevalence was
among the O group patients, it did not reach
statistical significance among the patients or in
relation to H. pylori infection. The same finding was
reported by Demir et al., 2009 and Petrovic et al.,
2011 who stated that different ABO blood groups
may show insignificant rates in the colonization
numbers of the bacteria (p value > 0.05). However,
this contradicted with Bhuiyan et al., 2009 who
stated that children with blood group "A" were more
susceptible to H. pylori infection than those with
other ABO blood groups. In the current study, the
cause of higher incidence among the O group
patients were not clear and the etiology of gastric
affection is unknown, nevertheless, some studies
have justified these findings by similarities between
blood cell surface proteins and surface proteins on
bacteria that live in the intestines of normal humans.
Patients with blood type O have antibodies against A
and B antigens, so, they have antibodies against
these surface proteins. Helicobacter and other
bacteria in the gut have type A and B surface
proteins. Therefore, antibodies that react strongly
with  Helicobacter cause more swelling and
inflammation, more stomach pain, more belching
and more ulcers (Araya et al., 2000 and Alkout et
al., 2000).

It was observed in our study that psychological,
occupational stress and smoking were considered as
a risk factor of peptic diseases caused by H. pylori
infection. This was consistent with the findings of
Levenstein, 1998 who reported that psychological
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stress and smoking probably functions most often
as a cofactor with H. pylori. In addition, four
studies conducted in European populations among
adults in the United Kingdom revealed that, male
gender, increasing age, tobacco use and lower
socioeconomic  status were all significantly
associated with positive H. pylori colonization
(Jackson et al., 2009). Therefore, H. pylori may be
inadequate as a sole explanation for peptic ulcers.

Different  diagnostic =~ measures  were
performed in the current investigation and
compared with the mostly used method for
diagnosis; culture of gastric antral biopsy on
selective media. They included RUT, microscopic
examination, and culture of oral (dental plaque,
saliva) samples, biochemical reactions for the
positive isolates as well as stool antigen detection.

The present findings showed high positivity
rate of H. pylori colonization in both gastric and
oral samples in the examined group, in a percentage
of 90% and 96.7% respectively (Table 2). On
comparing the culture results of the oral samples
with the control group, it showed high significance
(p <0.001) (Figure 4). Specificity and sensitivity
of the oral results compared with gastric culture
were 50% and 96.4% respectively. These results
may justify the question raised by many studies,
whether the oral cavity is a reservoir for gastric H.
pylori infection or not (Loste et al., 2006 and
Bdrgers et al., 2008). Our results were comparable
to those of another study done in Egypt as well; it
revealed 100% prevalence in patients with gastric
affection and showed specificity and sensitivity of
50% and 100% respectively (Sayed et al., 2011).
This same study found also high significance when
compared patients with gastric pathology with
another group with no gastric affection (p <
0.0017). However, many other studies showed
much lower rates of H. pylori colonization among
dyspeptic patients, patients with gastric pathology
and even among the control group with no gastric
complaints (Souto and Colombo, 2008 and Silva et
al., 2009).

These contradictions in the current findings
from other investigations may be explained by local
environmental factors which influence the
establishment and composition of the plaque
needed for microbial adhesion to tooth surfaces.
Environmental conditions are not uniform and the
microbial composition at the site depends on the
outcome of a variety of host-microbial and
microbial-microbial interactions (Scheie, 1994).

The higher prevalence of oral H. pylori in
rural community, such as presented in the current
investigation, may be explained by the
characteristics of the patients investigated, little
access to standard medical and dental care, close
contact, overcrowding, poor sanitation, low level of
education and low level of socio-economic status
(Al Asgah et al., 2009) or may be due to iatrogenic
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transmission during the poor dental care service
(Madinier et al., 1997).

For patients undergoing upper gastrointestinal
endoscopy, RUT is considered to be a cheap and a
reliable test that allows screening of H .pylori
infection (Perri, 2003). In the present study, 19
isolates (70.3%) out of the 27 positive gastric yields
were found reactive by RUT, meanwhile, it was
positive in 22 (75.8%) out the positive 29 dental and
saliva samples (Table 3, Figure 2). On comparing
the culture results with the control group, it was
statistically ~significant (p< 0.01) (Figure 4).
Specificity and sensitivity of the RUT of gastric
biopsies results compared with gastric culture were
100% and 77.1% respectively, nevertheless, RUT of
oral samples when compared with the oral culture,
they showed specificity and sensitivity of 100% and
80.5% respectively. These results were comparable
to those of Pajares et al.(1998) who found that the
sensitivity and specificity of the rapid urease test
ranged between 80 and 90%. Negative RUTs in our
study may be explained that patients were in acute
phase of ulcer bleeding (Schilling et al., 2003), or
patients were on acid reducing drugs since recent
use of the latter can cause false negative results.
RUTs should be carried out 4 weeks after the
completion of therapy (Yakoob et al., 2008).

In the present study, H. pylori yields from
gastric biopsies as well as oral samples had
undergone several biochemical reactions; urease,
oxidase and catalase tests. The results of oxidase test
were positive in 92.6% of the gastric biopsy samples
and in 96.7% of oral samples. While, urease test
were 100% positive in gastric biopsy samples and
89.7% in oral samples. However, catalase test was
85.2% positive in gastric biopsy samples and 86.2%
in the oral samples (Figure 3).

The results of “The One Step H.pylori Antigen
Test Device (Feces)” revealed that 20 out of the 30
patients were found positive by testing their stool for
H. pylori antigens, representing 66.7%. On
comparing the cases with the control group it
showed high significance (p < 0.001) (Figure 4).
Specificity and sensitivity of the stool antigen
compared with gastric culture were 60% and 71%
respectively. This was different from the findings of
Forné et al.(2000), Manes et al.(2001)and Krausse
et al.(2008) who stated that H. pylori stool antigen
represents a sensitive test and suitable for detecting
H. pylori infection with sensitivity similar to that
obtained with other standard tests. Also these results
were different from those of Vaira et al., 2002 [b]
who reported that the stool antigen detection of H.
pylori had a sensitivity of 94% and a specificity of
97% before and after treatment. However, Gulcan et
al., 2005 found similar results with a percentage of
61% of the selected group; nevertheless, the
specificity and sensitivity were higher than the
current findings. These discrepancies in the results
may be due to the variability in the tests used and/or
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following certain antibiotic treatments that the
patients did not reveal, which may cause the level
of H. pylori antigens to decrease to the
concentration below the minimum detection level
of the test (Soll. 1990, Anand et al.1996 and
Cutler. 1996).

Treatment of H. pylori infection is becoming a
very relevant problem especially in the developing
countries. Although different therapeutic regimens
are currently available, treatment failure remains a
growing problem in daily medical practice. Several
factors could play a role in the eradication failure,
but the most relevant are antibiotic resistance and
patient's compliance. In our study, it was found that
H. pylori strains were almost completely resistant to
metronidazole in both gastric biopsy and oral
isolates. This came in accordance with Torres et al.
(2001) who reported that resistance to
mertonidazole is even more prevalent in the
developing countries, where up to 95% of isolates
may be resistant. Resistance to metronidazole may
be explained by the frequent use of nitonidazole
derivatives (metronidazole, ornidazole) in treatment
of amebiasis and giardia infections which renders
the bacteria resistant against the drugs (Zwet et al
1994). Regardless of the reason, it is now clear that
metronidazole should not be included in treatment
regimens for H. pylori in Egypt (Sherif et al.,
2004).

In the present study, the resistant rate was the
least among isolates treated with amoxicillin among
gastric yields (3.7%), while, it was higher among
oral strains (17.2%). Whereas Kato (2002) reported
0% resistance to amoxicillin, higher resistance rates
were reported in a study done in Iran (11.6 %)
(Milani et al., 2012). On the other hand, resistance
to clarithromycin was found to be 11.1% in gastric
biopsy samples and 24.1% in oral samples, these
findings agreed with the result reported by Fijen
(2003) who stated 9.1% resistance rate among
subjects of African descent. Resistance to
clarithromycin is becoming more prevalent in some
European countries, where the prevalence may be
as high as 17% (Romano and Cuomo, 2004 and
Megraud et al., 2012).

Moreover, it was found that H. pylori were
less susceptible to tetracycline, about 48.2%
sensitivity rate in gastric biopsy samples and 44.8%
in oral samples. This susceptibility to tetracycline
was in a disagreement with Kim et al (2003)
findings. They reported that H. pylori resistance to
tetracycline was only 6.8% of the isolated strains.
However, higher resistance rates have been
reported in other studies from Iran (Milani et al.,
2012). Interestingly, in the work of Van der
Wouden et al., 1999 isolates exhibited cross-
resistance to metronidazole, and the cross-
resistance could be transferred to tetracycline-
susceptible H. pylori strains, which may be
comparable with our findings.
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Amoxicillin ~ clavulinic  and  ampicillin
salbactam showed moderate sensitivity rates among
the isolates with better susceptibility among the
gastric isolates rather than oral yields in the
following order; 55.6, 51.9% in gastric strains and
51.7, 37.9% in oral isolates. Antimicrobial resistance
showed no statistical significance in association with
certain sex or age groups, which agreed with the
work of Milani et al., 2012 who concluded the same
results in their study.

Many characteristics were different between
the gastric and oral isolates regarding colony
morphology, biochemical reaction and it was even
clearer in their antibiotic susceptibility patterns. This
may be explained by the environmental
inconsistency between the oral and gastric habitats
and colonization and biofilm formation. This
variability may affect the genetic presentation of the
bacteria or their gene expression as suggested by
many studies (Cole et al., 2004, Pattiyathanee et al.,
2009 and Andersen and Rasmussen, 2009).

5. Conclusion and Recommendations

In conclusion, there is no one non invasive test
enough to diagnose H. pylori infection and
subsequently follow up of treatment outcomes,
nevertheless, saliva and dental plaque culture
propose a good prediction tool associated with
gastric affection caused by H. pylori infection, with
fairly good specificity and sensitivity, that was
found better than that of stool antigen detection in
the current study. Moreover, appropriate eradication
of H. pylori is necessary as many gastric cancers
could be prevented by elimination of H. pylori.
Antibiotic susceptibility patterns vary widely in
different time and place, therefore, continuous
evaluation should be carried out and clinicians
should be aware about it to select the appropriate
empiric regimen for H. pylori therapy.
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