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Introduction 
 

Regardless of the wide variation of 

Helicobacter pylori (H. pylori) by 

geographic area and population groups, it is 

quite common worldwide (1). The bacterium 

is mainly acquired through oral ingestion 

during childhood (2) and becomes chronic 

during adulthood because it will not cure 

spontaneously and without treatment (3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Without treatment, clinical sequels of 

gastritis due to H. pylori could be duodenal 

or gastric ulcers, mucosal atrophy, gastric 

carcinoma or gastric lymphoma correlated 

with the pattern and distribution of gastritis 

(4). Eradication of H. pylori infection is 

important as gastritis due to H. pylori is 

believed to be a major factor in causing 
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peptic ulcer disease, especially duodenal 

ulcers. The majority of patients with gastric 

ulcers and duodenal ulcers are infected with 

H. pylori (5) and the temporal relationship 

between development and recurrence of 

duodenal ulcers with H. pylori infection is 

established in cohort studies (6-7). 

Eradication of H pylori infection is also 

recommended in first degree relatives of 

patients with gastric cancer since this has the 

potential to reduce the risk of gastric cancer 

development(8).  

 

There are different endoscopic and 

noninvasive diagnostic tools with certain 

advantages and drawbacks for each. Both 

urea test or antral-biopsy specimen are the 

first choices when endoscopy is clinically 

indicated. With the sensitivity of 79-100 and 

specificity of 92-100 percent, the results 

may be influenced by taking antibiotics or 

antoisecretory agents. This may be solved 

by culture of H. pylori with anti-biotic 

sensitivity testing which is not routinely 

performed and only suggested for the cases 

of second line failure(9).  

 

The most common used non-invasive test is 

the urea breath test (UBT) and has a 

sensitivity and specificity of more than 90 

percent for detecting active infection. 

However taking proton pump inhibitors 

(PPIs) and antibiotic drugs may result in 

false negative results in a considerable 

percentage of the patients (10). As an 

alternative, stool antigen test has a high 

sensitivity and specificity for detecting H. 

pylori infection and are suitable for follow 

up after an eight week interval (11-13). The 

result may also be confounded by use of 

medications (9). The available serology tests 

detect IgG which is not suitable for 

detecting active infection as it remains 

elevated despite decreases of the bacterial 

load even for years after the eradication of H 

pylori (14). 

The main challenge affecting value of non-

invasive diagnostic tools may be the use of 

medications by patients as described above. 

A noninvasive method which is not 

influenced by medications will have great 

value in clinical practice. IgG avidity assay 

is a useful method for diagnosis of recent 

infection and is successfully used for 

detection of acquired toxoplasmosis (15). 

The method is based on the amount of 

functional affinity of specific IgG antibodies 

which is initially low after infection and 

increases subsequently in weeks and 

months. Very little investigations have been 

established about efficacy of this method for 

detecting recent H. pylori infection. This 

study aimed to compare efficacy of IgG 

avidity assay with stool antigen test at active 

helicobacter infection. 

 

Materials and Methods 

 

This study was conducted in Imam Reza 

hospital, Tabriz University of medical 

sciences. The study protocol was approved 

by the institutional review board of Tabriz 

University of medical sciences in 

accordance with the principles of the 

Declaration of Helsinki. 

 

All consecutive patients referred to a 

gastroenterologist in university clinic of 

Tabriz University of medical sciences were 

eligible. Patients aged 55 or more or with 

alarm signs (weight loss, vomiting, 

dysphagia, abdominal mass, anemia, and 

treatment resistant dyspepsia) were excluded 

and were referred for endoscopy. Use of 

PPIs or antibiotics in recent 4 weeks, history 

of surgery on stomach or duodenum, 

autoimmune disorders, use of immune 

suppressive agents and cancer treatment 

protocols, positive family history or 

bleeding (16) and congenital or acquired 

deficits in secretion of antibodies led to 

exclusion as well.  
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The procedure was explained for selected 

patients and all gave written consent. A 

blood sample was obtained for measuring H. 

pylori IgG antibody and IgG avidity 

(IDEAL Tashkhis, Iran) and a stool sample 

was obtained for stool antigen tests (,). 

 

Results are described as mean (standard 

deviation) or number (percentage) was 

appropriate. Sensitivity, specificity and the 

best cut-off value are reported for IgG 

avidity compared to results of stool antigen 

test. Receiver Operating Characteristic 

(ROC) curves were generated to interpret 

sensitivity and specificity levels and to 

determine related cut scores. Positive and 

negative predictive values were calculated 

for the optimal cut-off compared to results 

of stool antigen test. 

 

Results and Discussion 

 

From the total of 200 patients, fifty fulfilled 

the criteria and were included in this study. 

Their mean age (SD) was 31.12(7.7) years 

and 62% were females. Main complaints of 

these patients was pain in 33 patients (66%), 

bloating in 22(44%) and decreased appetite 

in 11(22%) patients.  

 

Serology was positive in 45 (90.0%) 

patients. This included 84.2% of males and 

93.5% of females (p=0.285). Five patients 

with a negative serology were considered 

non-infected and avidity was not measured 

consequently. 

 

Result of the test for stool antigen was 

positive in 30 (60.0%) patients including 

63.2% of males and 58.1% of females 

(p=0.721). all of the patients with a negative 

serology had a negative result of stool Ag 

testing.  

 

The ROC curve obtained by plot at different 

cut-offs for the level of IgG avidity is shown 

in figure 1. Area under the curve (AUC) was 

reported to be 0.753, with standard 

error=0.078 and 95% confidence interval 

from 0.600 to 0.907 (p=0.006). 

 

When compared to the results of stool Ag 

testing, the best cut-off for IgG avidity was 

82.50. At this level the sensitivity was 0.80 

and specificity was 0.74. The positive 

predictive value for this value will be 75.5% 

and the negative predictive value will be 

78.7%. A lower value of IgG avidity gives a 

lower sensitivity but a higher specificity. For 

example, the cut-off of 70 for IgG avidity 

has the sensitivity of 0.56 and specificity of 

0.87. 

 

Testing for H. pylori is considered in a 

number of clinical situations. European 

Helicobacter Study Group recommends the 

test-and-treat strategy for patients with 

dyspepsia and without „alarm‟ symptoms or 

signs to achieve a significant symptom 

benefit (8). UBT and stool antigen testing 

are acceptable non-invasive tests in this 

setting. The value of these diagnostic tools is 

vague when medications are used by 

patients. Some of PPIs and antibiotics are 

generic drugs and even over-the-counter 

medications, making them generally 

available. They are also effective and 

frequently used for symptomatic treatment 

of dyspepsia (17). There is a good chance of 

using PPIs for most of the patients who 

initial symptom control was insufficient and 

advanced investigation and treatment in 

required (18). There should be a washout 

period for further evaluations diagnostic 

tests (9) though no study has evaluated the 

necessary delay after long-term PPIs 

treatment or antibiotics. 

 

Changes in the IgG affinity during time after 

primary infection give the opportunity to 

identify acute vs. chronic infection. The 

avidity result is determined by using the 
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ratios of antibody titration curves of urea-

treated (which dissociates the antibody-

antigen complex) and -untreated sample. 

When applied for H. pylori antibody, the 

avidity result will be independent from the 

decreased gastric bacterial load after the use 

of antimicrobial agents (19).  

 

The current study aimed to benefit from this 

point in clinical practice. When compared to 

results of stool Ag testing, IgG avidity lower 

than 82.50 have a sensitivity of 0.80 and 

specificity of 0.74 for detecting current 

infection with H. pylori. Results of this 

study could be interpreted in another way 

which is more close to clinical practice as 

well, where the patients can‟t stop taking 

PPIs for weeks. Considering the fact that a 

low IgG avidity indicates recent infection, 

when stool Ag is negative, a low IgG avidity 

will verify recent infection and means that 

the result is not a “false negative” influenced 

by use of PPIs or antibiotics. Therefore, 

measuring IgG avidity can validate result of 

a negative stool Ag in more than 70% of 

cases. As described within results, a higher 

specificity is achievable with a lower level 

of avidity. 

 

 

Figure.1 ROC curve of IgG avidity for Helicobacter infection diagnosis 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

H. pylori IgG avidity has not been studied 

after the study by Basso et al.(20). H. pylori 

IgG avidity had a fair diagnostic value 

compared to stool AG testing. However, the 

current study is not introducing the method 

as an alternative to current well-established 

tools, but the results could be of certain 

clinical assistance. When combined with the 

standard of care, this method could resolve 

the challenging situation of patients using 

PPIs or antibiotics. This non-invasive and 

inexpensive method could validate a 

negative result of stool AG and ban further 

evaluations or avoidable treatments. 

This study had limitations. Study sample is 

selected form a population with a high 

prevalence of H. pylori infection (21) and 

results may not be applicable for low or 

moderate rate populations. As a pilot study, 

method is closer to clinical practice for 

patients without indication for endoscopy. 

Consequently diagnostic value of avidity 

test was compared to results of stool Ag 

testing, which has a high sensitivity and 

specificity itself (22). However further 

studies may use the gold standard of 

invasive tools. Though both stool Ag and 

avidity testing are in-expensive, cost-
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effectiveness of testing both is not 

evaluated. 

 

In conclusion, this pilot study evaluated 

diagnostic efficacy of H. pylori IgG avidity 

compared to results of stool Ag testing and 

found a good sensitivity and specificity. 

Clinicians could validate result of a negative 

stool Ag in more than 70% of patients who 

can‟t stop using PPIs or antibiotics. 
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