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ABSTRACT 
The aim of this study was to compare between different methods in identifying Helicobacter pylori in saliva, oral swabs and 
biopsy specimens obtained from patients’ chronic gastritis and peptic ulcer disease.  
Methods: A total of 100 tissue biopsy, saliva and oral swab samples were collected and tested for identification of H. pylori 
using urease test, culture media and PCR for detection of 16sRNA and virulence CagA and VagA genes. 
Results: It was found that the biopsy results in all methods have high percentage 85% with the exception of CagA gene that 
gave a high percentage 71% in saliva samples, there were 82.05% urease positive using saliva sample and 43.59% using swab 
sample, 59.65% positive saliva culture and 38,60% positive swab culture, regarding 16sRNA, there were 70.59% saliva sample 
positive and 43,53% positive swab sample. H pylori detection by cag A gene of saliva in comparison with biopsy was 87.50% 
and of oral swab 41.67%, however by VagA gene the result of saliva was 31.25% and of oral swab was 16.67%. 
Conclusion: All detection method that done by using biopsy sample more accurate and give reliable result. Saliva sample using 
in detection H.pylori is attractive for use in population based prevalence surveys for H. pylori infection.  
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INTRODUCTION 
H. pylori is a Gram-negative, microaerophilic bacterium found in 
the stomach and associated with chronic gastritis, peptic ulcers, 
atrophic gastritis, intestinal metaplasia, gastric adenomas. (Hooi et 
al., 2017)  
 H. pylori infection can be diagnosed by invasive techniques 
requiring endoscopy and biopsy (histological examination, culture, 
polymerase chain reaction) and by noninvasive techniques 
(serology, urea breath test, detection of H. pylori antigen in stool 
specimen) (Machado, 2002).  
 The first documentation of the presence of H. pylori in the 
oral cavity was reported in 1989, when the bacterium was cultured 
from the dental plaque of one of 29 patients with H. pylori 
associated gastric disease (Krajden et al., 1989). Since then, some 
reports indicated that Helicobacter may be present in oral cavity 
(particularly gingival pockets) which can serve as a reservoir for 
bacteria and a source of gastric reinfection (Dowsett, Kowolik, & 
Medicine, 2003).  
 Many virulence-associated genes of H. pylori, including 
vacuolating cyto-toxin gene a (vacA), cytotoxin-associated gene a 
(cagA). (Talebi Bezmin Abadi et al., 2013) 
 The only known reservoir is the human stomach (Schwarz et 
al., 2008), the bacterium appears to travel to its host through direct 
contact with another human or by way of a contaminated 
environment (Selgrad, Kandulski, & Malfertheiner, 2009) . 
 The saliva is another possible source of H. pylori, since the 
gastric microbiome can reach and colonize the mouth after 
regurgitation or vomiting.  (Gebara et al., 2006).    
 

MATERIALS AND METHODS 
In this cross-sectional study, one hundred patients suffering from 
severe epigastric pain from Baquba teaching hospital was 
involved. A total of 100 tissue, saliva and oral swab samples were 

collected during a period from October 2020 to March 2021. 
Patients admitted to gastrointestinal center, Aged (18-80) years 
and from both sexes 
Sample Collection: Tissue biopsy samples: Subjects were 
advised to fast for overnight before endoscopy. Biopsy taken by 
specialist physician, three tissue biopsies were obtained from 
antrum. A rapid urease test and culture skirrows media was 
performed on one of the antral biopsies, the second one was sent 
to histological lab for cytological study and the third one was 
placed in 1 ml of normal saline and preserved at -20°C for 
molecular analysis. Three ml of saliva taken from patients and put 
in small capped jar for another test.  Oral swab  
 was taken from patient and added to 1ml of normal saline 
Molecular Methods 
DNA Extraction: Genomic DNA extraction from tissue, saliva and 
swab was isolated according to the protocol of ABIOpure Extraction  
 Gene amplification by conventional polymerase chain reaction. 
 Primers: Three sets of published primers (table1) were used in 
this study to amplify the corresponding fragments of vacA cagA by 
nested-PCR and16s rRNA gene by conventional PCR. The PCR 
program conditions(Al Thwai & Ali, 2013; Huang Y, 2009; 
Tirapattanun A, 2016) were set in thermal cycler  
 Nested PCR was done for amplification of H.pylori vag A and 
cagA genes 
Agrose Gel Electrophoresis: Gel was prepared and PCR product 
was Examined in U. V. trans illuminator and then photographed with 
a camera (Flowgen, UK) 
Statistical Methods: The Statistical Analysis was done by using 
package for social sciences (SPSS) 21.0software and Microsoft 
Excel 2013. Categorical data were described as count and 
percentage. Chi-square test or Fisher exact test was used to 
describe the association between variables. 

 

Table 1: Comparison between different H. pylori diagnostic methods using different clinical samples. 

 
Saliva Biopsy Swab 

Count % Count % Count % 

Urease 
Positive 64 64 78 78 34 34 

Negative 36 36 22 22 66 66 

Culture 
Positive 38 38 57 57 23 23 

Negative 62 62 43 43 77 77 

16sRNA 
Positive 62 62 85 85 38 38 

Negative 38 38 15 15 62 62 

CagA 
Positive 71 71 48 48 34 34 

Negative 29 29 52 52 66 66 

VacA 
Positive 25 25 48 48 13 13 

Negative 75 75 52 52 87 87 
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RESULTS 
Table 4 illustrate the sensitivity, specificity, positive predictive value and negative predictive value of culture from saliva and swab samples in 
comparison with biopsy. 
 
Table 2: Sensitivity and specificity of urease test for identification of H. pylori using different samples. 

 

Urease test (biopsy) 

Sensitivity Specificity PPV NPV Positive 
N=78 

Negative 
N=22 

Urease test (Saliva) 
N=64 

Positive 64 0 
82.05% 100.00% 100.00% 61.11% 

% 82.05% 0.00% 

Negative 14 22 
72.10 - 89.00 85.13 - 100 94.34 - 100 44.86 - 75.22 

% 17.95% 100.00% 

Urease test (Swab) 
N=34 

Positive 34 0 
43.59% 100.00% 100.00% 33.33% 

% 43.59% 0.00% 

Negative 44 22 
33.14 - 54.64 85.13 - 100 89.85 - 100 23.16 - 45.34 

% 56.41% 100.00% 

Total 78 22 
    

 
Table 3: The association between urease test with age group, gender using different clinical samples. 

 Urease test (Saliva) Urease test (Biopsy) Urease test (Swab) 

Positive Negative Positive Negative Positive Negative 

Age groups <21 years 8 2 10 0 2 8 

80.0% 20.0% 100.0% 0.0% 20.0% 80.0% 

21-30 years 5 6 5 6 5 6 

45.5% 54.5% 45.5% 54.5% 45.5% 54.5% 

31-40 years 17 6 21 2 9 14 

73.9% 26.1% 91.3% 8.7% 39.1% 60.9% 

41-50 years 14 10 16 8 10 14 

58.3% 41.7% 66.7% 33.3% 41.7% 58.3% 

51-60 years 12 6 16 2 6 12 

66.7% 33.3% 88.9% 11.1% 33.3% 66.7% 

>60 years 8 6 10 4 2 12 

57.1% 42.9% 71.4% 28.6% 14.3% 85.7% 

p value .492 .009 .435 

Sex Female 39 24 49 14 25 38 

61.9% 38.1% 77.8% 22.2% 39.7% 60.3% 

Male 25 12 29 8 9 28 

67.6% 32.4% 78.4% 21.6% 24.3% 75.7% 

  .569 .944 .118 

 
Result of Culture in Skirrows Media: Table 4: illustrate the sensitivity, specificity, positive predictive value and negative predictive value of 
culture from saliva and swab samples in comparison with biopsy. 
 
Table 4: Sensitivity and specificity of culture for identification of H. pylori using different clinical samples. 

 

Culture (biopsy) 

Sensitivity Specificity PPV NPV Positive 
N=57 

Negative 
N=43 

Culture (Saliva) 
N=38 

Positive 34 4 
59.65% 90.70% 89.47% 62.90% 

% 59.65% 9.30% 

Negative 23 39 
46.70 - 71.38 78.40 - 96.32 75.87 - 95.83 50.46 - 73.84 

% 40.35% 90.70% 

Culture (Swab) 
N=23 

Positive 22 1 
38.60% 97.67% 95.65% 54.55% 

% 38.60% 2.33% 

Negative 35 42 
27.06 - 51.57 87.94 - 99.88 79.01 - 99.78 43.47 - 65.19 

% 61.40% 97.67% 

Total 57 43 
    

 
Pcr Screening For H Pylori by Detection of 16srrna Gene: Regarding 16sRNA gene which was used for detection of H. pylori in different 
clinical samples, the current result showed that 85% were biopsy positive for this gene, figure (1), as presented in table (5)   
 
Table 5: Comparison between different clinical samples for detection of H. pylori by using 16sRNA 

 

16 sRNA (biopsy) 

Sensitivity Specificity PPV NPV Positive 
N=85 

Negative 
N=15 

16 sRNA (Saliva) 
N=62 

Positive 60 2 
70.59% 86.67% 96.77% 34.21% 

% 70.59% 13.33% 

Negative 25 13 
60.18 - 79.21 62.12 - 97.63 88.98 - 99.43 21.21 - 50.11 

% 29.41% 86.67% 

16 sRNA (Swab) 
N=38 

Positive 37 1 
43.53% 93.33% 97.37% 22.58% 

% 43.53% 6.67% 

Negative 48 14 
33.50 - 54.12 70.18 - 99.66 86.51 - 99.87 13.96 - 34.41 

% 56.47% 93.33% 

Total 85 15 
    

 



Detection of Helicobacter Pylori in Saliva and Oral Swab Versus Biopsy Samples Using Urease Test, Culture, PCR Technique 

 
370   P J M H S  Vol. 16, No. 06, Jun  2022 

 
Figure 1: Gel electrophoresis of PCR products (534bp) for16 sRNA gene. Lane 1: 100bp ladder. Lanes 2-12: PCR products of clinical biopsy samples. (2% 
agarose, 7 v/cm2, 45 min).  
 
Nested PCR Screening For Cag a and VAG a Genes in H Pylori: Nested PCR were used for detection cag A and vag A genes in H. 
pylori(figure2). Regarding sensitivity, specificity, positive predictive value and negative predictive value of detection cagA in saliva and 
swabs in comparison with biopsy samples, as illustrated in (table6) 
 
Table 6: Comparison in result of cagA gene between different clinical samples 

 

Cag A (Tissue) 

Sensitivity Specificity PPV NPV Positive 
N=48 

Negative 
N=52 

Cag A (Saliva) 
N=71 

Positive 42 29 
87.50% 44.23% 59.15% 79.31% 

% 87.50% 55.77% 

Negative 6 23 
75.30 - 94.14 31.60 - 57.66 47.54 - 69.83 61.61 - 90.15 

% 12.50% 44.23% 

Cag A (Swab) 
N=34 

Positive 20 14 
41.67% 73.08% 58.82% 57.58% 

% 41.67% 26.92% 

Negative 28 38 
28.85 - 55.72 59.75 - 83.23 42.22 - 73.63 45.56 - 68.76 

% 58.33% 73.08% 

Total 48 52 
    

 

 
Figure 2: Gel electrophoresis of PCR products (inner 297bp) and (outer 588bp) for cag A gene. At left, Lanes 1-8: nested PCR product of clinical saliva sample. Lane 
MW: 100bp ladder. At right, Lanes 1-5: PCR products of clinical oral swab samples. (2% agarose, 7 v/cm2, 45 min). 

 
 Regarding sensitivity, specificity, positive predictive value and negative predictive value of Vag A for biopsy samples in comparison with 
saliva and swab, as illustrated in table (7) 
 
Table 7: compression in result of vagA gene between different clinical samples 

 

VacA (Tissue) 

Sensitivity Specificity PPV NPV Positive 
N=48 

Negative 
N=52 

VacA 
(Saliva) 
N=25 

Positive 15 10 
31.25% 80.77% 60.00% 56.00% 

% 31.25% 19.23% 

Negative 33 42 
19.95 - 45.33 68.10 - 89.20 40.74 - 76.60 44.75 - 66.67 

% 68.75% 80.77% 

VacA (Swab) 
N=13 

Positive 8 5 
16.67% 90.38% 61.54% 54.02% 

% 16.67% 9.62% 

Negative 40 47 
8.7 - 29.58 79.39 - 95.82 35.52 - 82.29 43.60 - 64.10 

% 83.33% 90.38% 

Total 48 52 
    

 

 
Figure 3: Gel electrophoresis of PCR products (inner 276 bp) and (outer 429bp) for Vag A gene. Lane 1: PCR products of clinical biopsy samples. Lane 2: 100 bp 
ladder. (2% agarose, 7 v/cm2, 45 min). 
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DISCUSSION 
The current study was the first, that investigated different 
techniques for detection of H. pylori in saliva and oral swab and 
compare the result with biopsy sample in Iraqi patients with 
gastrointestinal diseases symptoms. 
 Rapid urease test (RUT) is the popular invasive and cost-
effective test for the detection of H. pylori infection (Dandin A S, 
2012).  The result showed that 78 out of 100 (78%) biopsy 
specimen taken from patients and assisted by RUT were positive, 
while 22out of 100 (22%) patients gave negative results. Dandin et 
al. (2012) (Hu et al., 2019) they found that 43 of 48(89.6%) patient 
infected with H.pylori gave positive results by RUT. 
 In the present study urease test was positive in 82,05% 
saliva sample and 43,05% oral swab sample while other study 
reported that the urease test in 89.8% in saliva and in dental 
plaque was positive in 99.3% of the patients. (De Sousa, Vásquez, 
Velasco, & Parlapiano, 2006) 
 Culture of biopsy, saliva and oral swab samples is used for 
diagnosis of H. pylori infection by Skirrow's media. This study 
aimed to detect the frequency of H.pylori in clinical samples, the 
percentage were in biopsy 57(57%), in saliva 38(38%), and in 
swab 23(23%),  regarding comparison between samples the 
present result reported that out of 57 positive biopsy culture, there 
were 34(59.65%) positive saliva culture and 22(38.60%) positive 
swab culture, the sensitivity of culture from saliva sample in 
comparison with culture from biopsy sample was 97.67% and 
specificity was 90.70% 
 Aftab et al., (2018) (Aftab et al., 2018) reported H. pylori 
positive biopsy culture in 56(42.1%) with high sensitivity and 
specificity. Rui et al., (2014) (Rui et al., 2014) revealed that the rate 
of H. pylori-positive saliva culture in Lanzhou was 42.72%. The 
rate of H. pylori-positive saliva among females was 47.89%, which 
was greater compared with the rate among males 38.45%. This 
result was agreed with the present study that the rate of H.pylori 
which was 38(38%) in saliva, and the rate of h pylori among 
females 41.3% which was greater than male 32.4%.  The present 
study also exhibited that the percentage of isolates were 23(23%) 
in oral swab sample.  While Okuda et al., (2000) (Okuda et al., 
2000) exhibited that detection rates of H. pylori culture were 12.1% 
in oral swab samples.  
 This study revealed that the molecular detection of H. pylori 
using 16SRNA showed high percentage of these bacteria in tissue 
biopsy 85(85%) However, the sensitivity and specificity of 16S 
rRNA PCR in biopsy were found 70.59%  and 86.67% respectively, 
this study agreed with a study by Vagarali et al., (2021) (Vagarali, 
Metgud, Bannur, & Dodamani, 2021).  
 Also, this study was amid to investigate the rate of H. pylori 
in saliva by 16SrRNA gene detection using PCR. The positivity 
was 62(62%), likewise the sensitivity and specificity of 16S 
rRNA PCR in saliva were 70.59% and 86.67% respectively. In 
addition, the study also determined the sensitivity and specificity of 
PCR as 80% and 70%, respectively This study revealed that the 
rate of h. pylori in oral swab was 38(38%) cases with low sensitivity 
43.53% and high specificity 93.33%.  
 This study revealed that the prevalence of cagA gene was 
48% in biopsy samples However. These results agreed with the 
study conducted in Saudi by Akeel et al., (2019) (Sallas et al., 
2017). The VacA gene was detected in 48% of biopsy samples in 
the current investigation. while in recent study done by Kishk et al., 
(2021) (Kishk et al., 2021) found that the vacA was identified in 
61.6% of H. pylori strains. 
 Comparison of five techniques of H. pylori detection showed 
that microbiome diagnostics by 16SRNA offered gold standard 
method for H. pylori identification. 
 Detection of 16sRNA from biopsy samples in comparison 
with urease test from biopsy were with high sensitivity (90, 59%) 
and specificity (93.33%).  Also, this study agreed with a study done 
in Iran by Khalifehgholi et al., (2013) (Khalifehgholi et al., 2013). In 
comparison with culture, there was low sensitivity 65.88% and high 

specificity 93.33%. However, Atkinson et al., (Atkinson, Braden, & 
sciences, 2016) demonstrated the sensitivity and specificity of 60% 
and 100% for this method, respectively. Other results by Hussein 
et al., (2021) (Hussein, Al-Ouqaili, & Majeed, 2021) who found that 
low sensitivity and specificity (67.9%) (79.4%). 
 The present study also showed that, there was highest 
specificity appear in CagA gene (100.00%) and low sensitivity 
(56.47%). This study was not identical to a study done by Vagarali 
et al., (2021) (Vagarali et al., 2021). This study revealed that the 
association between 16sRNA and vacA gene from biopsy samples 
had high specificity 93.33% and low sensitivity 55.29%.  The 
current study differs from another study found that the Vac A assay 
giving a specificity of 99.0% and sensitivity (89.5%) (Chisholm, 
Owen, Teare, & Saverymuttu, 2001). 
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