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ABSTRACT 
Background: This study was conducted to compare the efficacy of enzyme-linked immunosorbent assay (ELISA) for detect-
ing  anti-Helicobacter pylori (H. pylori) specific IgG antibodies in specimens of oral fluid and serum with bacteriological tests. 

Methods: Antral biopsy specimens, as well as serum and oral fluid samples were collected from 97 patients who underwent 
upper gastrointestinal endoscopy. The presence or absence of current H. pylori infection was determined by culture, histology 
and urease detection. Anti-H. pylori specific IgG was detected in serum and oral fluid, using an established lab-made, and a 
commercial ELISA kit. The obtained data were compared with results of bacteriological tests. 

Results: In all, 62 (64%) of 97 patients were positive for H. pylori by one or more of the gold standard tests (culture, histol-
ogy and urease detection). Lab-made enzyme-linked immunoassay of oral fluid had a sensitivity and specificity of 92% and 
83% respectively. A sensitivity and specificity of 87% and 83%, respectively, was obtained with the commercial kit. Lab-made 
enzyme-linked immunoassay of serum samples had a sensitivity and specificity of 90% and 88%, respectively. A sensitivity of 
86% and specificity of 86% was obtained with the commercial kit. 

Conclusion: Detection of anti-H. pylori specific IgG in oral fluid by ELISA is comparable in sensitivity and specificity with 
serum based methods. Oral fluid based ELISA could provide a reliable, non-invasive method for the diagnosis of H. pylori 
infection. Saliva testing may have a role in epidemiological studies.  
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elicobacter pylori (H. pylori), a Gram nega-
tive spiral bacillus, is the major cause of 
chronic gastritis, peptic ulcer and probably 

gastric carcinoma and lymphoma1,2,3. The prevalence 
of H. pylori infection in different countries varies 
between 25% and 90% and is related to age3. Inves-
tigations have shown that H. pylori infection is ac-
quired in childhood4,5,6. Therefore screening and de-
tection of H. pylori infections are of great signifi-
cance. 
 Diagnosis of H. pylori infection has been based 
on the isolation of bacteria from culture media or 
detection of the organism by Gram stain, urease test 
or gastric biopsy specimens obtained by endoscopy. 
These techniques are invasive, time consuming and 
expensive. Serological methods are also available 
which are non-invasive and do not require endo-
scopy2,7,8,9.The urea breath test, while not invasive, 

may be limited by its cost or the use of radiolabeled 
compounds15. 
 Recently, quantitative immunoassay has been 
used for determination of salivary H. pylori IgG an-
tibodies10,11,13,14. The assay can be readily performed 
in the general practice setting, specimen collection is 
easy for the patients and health care personnel, and 
there is a greatly reduced risk of blood-borne infec-
tions11,14,15. Several studies have shown that salivary 
H. pylori antibody levels run at parallel levels to cir-
culatory IgG1,2,6,7.  
 Enzyme-linked Immunosorbent assay has been 
widely used in epidemiological studies and more re-
cently for evaluating the results of therapeutic regi-
mens for H. pylori infection2,7,22.  
The present study evaluated H. pylori specific IgG 
antibody in both saliva and serum of patients using 
lab-made antigens and a commercial kit1,2,3,5,12. We  
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compared the results with those of histological 
methods, culture and rapid urease test from patients 
referring for endoscopy due to gastrointestinal 
symptoms.  
 
Materials and Methods 
Ninety-seven patients with gastrointestinal disorders 
who underwent endoscopy at Al-Zahra hospital, 
Isfahan, Iran, were included in this study. Oral fluid 
and blood samples were collected before endoscopy 
and two specimens were obtained from the gastric 
antrum during endoscopy. Demographic and clinical 
questionnaires were filled for all the patients. 
 Patients who were taking non-steroidal anti-
inflammatory drugs (NSAIDs), bismuth-containing 
drugs, antibiotics or omeperazole were excluded, 
because these drugs are known to influence the di-
agnostic accuracy of tests for H. pylori infection.  
 Blood, oral fluid and biopsy specimens were sent 
to laboratory under standard conditions. The oral 
fluid samples were frozen and stored at -20ºC until 
required. Sera were separated from blood specimens 
and stored at -20ºC until the day of the test. One 
biopsy sample was inoculated directly into urea 
broth and incubated at 37ºC. The appearance of red 
color was indicative of a positive result within the 
following 20 minutes to 4 hours. The other biopsy 
specimen was inoculated onto BHI agar (containing 
10% fetal calf serum, 0.4% supplement and 5-8% 
blood) and was incubated microaerophilically at 
37ºC for up to 4-5 days. Gram stain, oxidase, cata-
lase and urease tests were performed on growing 
colonies of H. pylori. Positive cultures were subcul-
tured. All of the resultant colonies were collected 
from culture, and a suspension equaling third of the 
McFarland tube was made. Suspension of the cells 
was sonicated in 8 cycles of 45 seconds with 45 sec-
ond intervals. The protein concentration in the sus-
pension was 4.4 mg/ml. Four serial dilutions of 
1/500, 1/1000, 1/2000 and 1/4000 were obtained 
from this suspension (4.4 mg/ml) with concentra-
tions of 8.8, 4.4, 2.2 and 1.1 µg/ml, respectively. 
Wells of ELISA plates were coated with these serial 
dilutions and tested with positive and negative con-
trols. The 1/4000 dilution with a standard cut off of 
0.4 was chosen, because it offered the best com-
promise between sensitivity and specificity. Coated 
plates with this concentration comprised our lab-
made plates. The following method was used for 

lab-made antigen-based ELISA plates: A microtitra-
tion plate was coated with antigen at 4ºC overnight. 
On the following day the plate was emptied and 100 
µl bovine serum albumin (1%) was added to each 
well. The plate was incubated for 1 hour at room 
temperature and then washed with Phosphate Buff-
ered Solution (PBS) and 100 µl of oral fluid was 
added to each well. The plate was washed and 100 
µl peroxidase-labeled antihuman IgG was added to 
it. The plate was incubated for 30 minutes at 37ºC 
and was then washed. 100 µl substrate solution 
(equal amounts of Tetramethyl Benzidine as chro-
mogen and substrate buffer) was added to each well 
and incubated at room temperature in the dark for 
15 minutes before adding 100 µl of 1N sulfuric acid 
to stop the reaction. Optical Density (OD) reading 
was recorded at the wavelength of 450 nm. The 
specificity and sensitivity of ELISA (Radim Co, and 
lab-made) tests were calculated, using H. pylori de-
tection by culture, histology or urease production, 
or any combination of these as the gold standard.  
 
Results  
A total of 97 patients (54 female, 43 male) partici-
pated in this study. H. pylori was detected in 62 pa-
tients (64%) by either urease test, culture, or histol-
ogy as follows:  
 19 patients were positive for H. pylori by all 
three tests, 31 patients by Gram stain and urease 
test, and 12 patients only by culture. Thirty-five pa-
tients were negative for H. pylori by all three tests 
(Table 1). 

Table 1. Results of the bacteriologic tests of biopsy 
specimens 

Culture gram 
stain 

urease detec-
tion 

Number of 
patients 

    
+ + + 19 
+ + - 0 
- + + 31 
+ - + 0 
+ - - 12 
- - - 35 

 All saliva and serum samples were assayed for 
H.pylori IgG with commercial kit and lab-made an-
tigen, using ELISA.  
 Of 97 saliva samples, 63 (65%) were positive and 
34 were negative when lab-made antigen was used. 
Sixty saliva samples (62%) were positive while the 
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remaining 37 were negative (Table 2) when the 
commercial kit was used.  
 With the lab-made antigen, 60 (62%) were posi-
tive and 37 were negative. 58 samples (60%) were 
positive and 39 were negative with the commercial 
kit (Table 2).  
 Specificity and sensitivity of oral fluid ELISA 
were 83% and 92% respectively, using the lab-made 

kit, and 83% and 87 % respectively, using the com-
mercial kit. 
 Specificity and sensitivity of serum ELISA were 
88% and 90% respectively, using the lab-made kit, 
and 86% and 86% respectively, using the commer-
cial kit (Table 2).  

 
Table 2. Results of oral fluid and serum assays. 
 Gold Standard     

Assay result + - Sensitivity Specificity 
+ 57 6 92% 83% Oral fluid ELISA (Lab-made kit) - 5 29   
+ 54 6 87% 83% Oral fluid ELISA (Commercial kit) - 8 29   
+ 56 4 90% 88% Serum ELISA (Lab-made kit) - 6 31   
+ 53 5 86% 86% Serum ELISA (Commercial kit) - 9 30   

 
 
Discussion 
The close association of H. pylori with chronic gas-
tritis, peptic ulcer and gastric cancer calls for the 
adoption of a new screening approach, based on its 
pathogenesis. 
 H. pylori infection is the major cause of chronic 
gastritis and peptic ulcer, and possibly gastric carci-
noma and lymphoma1,2,3. Investigations have shown 
that in most populations, H. pylori infection is ac-
quired in childhood4,5,6. Studies in Isfahan, Iran, 
have shown that the prevalence of the infection 
ranges between 50% and 70%18,19. H. pylori can be 
detected with high sensitivity and specificity by non-
invasive serology techniques and urea breath test. 
Measurement of serum IgG antibodies to H. pylori 
can be used reliably for detecting current infec-
tions13,15,16,17. Salivary IgG can be measured; never-
theless, its diagnostic value has yet to be estab-
lished2,15,17.  
 Of 97 patients studied with bacteriological meth-
ods (direct smear, urea test and culture), 62 (63.9%) 
were H. pylori positive. Navabakbar and Nafisei re-
ported that 50% - 70% of patients evaluated with 
bacteriological methods were H. pylori positive in 
Isfahan18,19. Simoor et al, Marshal et al, and Christie 
showed that 50%, 42% and 40% of their patients 

were H. pylori positive with bacteriological meth-
ods1,2,4.  
 In this study, we measured salivary and serum H. 
pylori IgG with commercial kit (Radim Co., Italy) 
and lab-made kit, with ELISA. We attempted to as-
sess the value of measuring salivary H. pylori anti-
bodies in establishing the presence of infection in 
patients. Collecting and testing salivary specimens is 
non-invasive, painless, convenient, and fast and car-
ries no risk of needle stick injury. Whole-cell antigen 
for lab-made kit was prepared via  sonication of cul-
tured bacteria, consistent with the protocol used by 
Marshal and Luzza1,3. Iranian strains of H. pylori 
were used in lab-made antigens, thus offering ad-
vantages such as higher specificity, availability and 
low cost.  
 Testing saliva, specificity and sensitivity of 
ELISA were 83% and 92%, respectively, with lab-
made antigen, and 83% and 87% respectively, with 
the commercial kit. Chi-square test showed no sig-
nificant difference between the specificity and sensi-
tivity of the two kits (P>0.05). 
 Testing serum specimens specificity and sensitiv-
ity of ELISA were 88% and 90% respectively with 
the lab-made antigen, and 86% and 86% respec-
tively, with the commercial kit. Chi-square test 
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showed no significant difference between the speci-
ficity and sensitivity of the two kits (P>0.05).  
 There was a good correlation between levels of 
salivary and serum IgG antibodies, and there was no 
significant difference between them regarding speci-
ficity and sensitivity (P>0.05). Marshal1 reported 
that specificity and sensitivity of ELISA were 85% 
and 94% respectively, with lab-made antigen used 
for testing saliva, and 91% for both, with the lab-
made kit (made as in our study) used for testing se-
rum specimens.  
 Fransisco Luzza showed that specificity and sen-
sitivity of ELISA were 82% and 93% respectively, 
with lab-made antigen used for testing saliva, and 
3% - 6% higher when testing serum; which were 
similar to our data3. Simoor reported specificity and 
sensitivity of 75% and 81%, respectively for ELISA 
with lab-made antigen used for testing saliva2, which 
were less than our results. 
 In this study immunoglobulin degradation by 
salivary protease possibly contributed to false nega-
tive Helisal (Helicobacter salivary) assay results.  
 In addition, some patients may have a low inocu-
lum of organisms. False negative results may also 
occur in recently infected patients, before an anti-
body response has developed. False positive test 
results may be due to the presence of cross-reacting 
bacterial antigens. Also the biopsy specimens may 
have failed to detect H. pylori owing to patchy in-
fection. False positive results may also be seen in 
patients who have undergone eradication therapy 
for H. pylori but may remain antibody-positive for 

at least six months after treatment, while biopsy is 
negative for H. pylori1,2,3,4,5. 
 In this study the prevalence of H. pylori in pa-
tients with gastritis was 48% which was higher than 
in other patients; this was similar to Marshal's re-
sults1. In our study, one patient, positive for H. py-
lori proved to have gastric carcinoma, a likely hint to 
the presumed correlation between H. pylori infec-
tion and carcinoma. Chronic gastritis may advance 
towards gastric carcinoma, but further investigations 
are warranted20. Hence, early diagnosis and treat-
ment of H. pylori infections, as well as an effective 
screening policy are of great importance. Seventy 
percent of patients with gastric ulcer were H. pylori 
positive. Five individuals with normal saliva had H. 
pylori, which may be due to new infection, unde-
tectable antibodies or non-pathogenic strain con-
tamination. Based on our findings, there is no sig-
nificant difference in the rate of infection between 
male and female individuals. Incidence of infection 
increases with age. The lowest rate of infection 
(48%) was seen in the 16-25 years age range, and 
individuals aged between 66 and 75 years had the 
highest rate of infection (83%). Our results are con-
sistent with similar investigations21.  
 We believe that salivary anti H.pylori IgG test 
prior to endoscopy is a useful diagnostic screening 
test for seroepidemiological studies. Negative results 
may help reducing the number of unnecessary en-
doscopies, and for determining the outcome of an-
timicrobial therapy for eradication of H. pylori in-
fection.  
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