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This study was conducted to detect seroprevalence of anti- 
Helicobacter pylori IgG and IgA antibodies by different serological 
techniques and to evaluate the diagnostic efficiency and reliability of 
these techniques including Immunochromatography test ICT for 
rapid H. pylori IgG antibodies detection, enzyme linked 
immunosorbant assay (ELISA) test for H. pylori IgA antibodies 
detection and ELISA for determination of Anti-Helicobacter pylori 
IgG titer. Two hundred and thirty five patients were subjected to 
blood sampling and data collection in a questionnaire form, 
consequently the statistical correlation was tested between H. pylori 
infection and patient’s risk factors (Age, Gender, Smoking history, 
Body mass index, Hypertension, Diabetes mellitus, symptoms and 
H. pylori infection history). 
The IgG antibody titer mean was 95.21 RU/ml and the maximum 
was 299.20 RU/ml while every sample above 22 RU/ml was 
considered positive according to manufacturer, the positive samples 
for IgG were quite high (88.2%) while for IgA the positives were 
30% and the positive cases by ICT were 71.9%. In Sudan and 
similar developing countries ICT is considered as the most 
commonly used test for diagnosis of Helicobacter pylori infection, 
this study showed that ICT accuracy was 74.6%, Sensitivity was 
75.6% and the Specificity of this test was 88.2%. Hence it is highly 
recommended that this test should be replaced by other more trusted 
(invasive or non-invasive) laboratory diagnostic procedure. While 
the ICT method is not very reliable. 
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Introduction: 
Helicobacter pylori (H. pylori) is a major cause of chronic gastritis and gastric ulcers and considerable 
evidence supports the notion that infection with this bacterium is also associated with gastric malignancy in 
addition to various other conditions including pulmonary, vascular and autoimmune disorders (Kariya et al, 
2014). 
Regarding the role of antibodies in protective immunity, Subsequent experiments have indicated that the 
relevance of the humoral system for protective immunity is only marginal. Antibodies can effectively 
prevent infection and reduce colonization in animal models (Marnila et al, 2003), (Nomura et al, 1994). H. 
pylori infection results in an induction of a Th1-polarized response that does not result, however, in 
clearance of the infection (Lindholm et al, 1998), (Mohammadi et al, 1996), (Smythies et al, 2000). This is 
striking, as it is the cellular rather than the humoral immunity that has been reported to play the principal 
role in sterilizing immunity (Enton et al, 2001, Ermak et al, 1998, Castriotta et al, 1999, Kosaka et 
al,2000). H. pylori are thought to downregulate inflammation and control the host’s immune response 
through a wide range of virulence factors that are involved in both provoking and maintaining a 
proinflammatory immune response (Enton et al, 2001).  
GERD is a common condition result from the reflux of material (gastric acid, bile, pepsin, and duodenal 
contents overwhelm normal esophageal protective antireflux barriers,) through the lower eosophageal 
sphincter into eosophagus or oropharynx causing symptoms and/or injury to the eosophageal tissue 
(Spechler, 1992). Most people experience normal reflux which are not associated with pathogenic signs 
and may occur after meal (Szarka and Locke, 1999).  
Pathologic reflux can results from variety of clinical presentations that lead to chronic symptoms, 
inflammation or eosophageal mucosal damage, whenever, GERD is more frequent and has longer duration. 
The lower eosophageal sphinicter relaxation is the key of etiologic factors (Storr et al, 2000). 
The pathogenesis of this disorder (GERD) involves an imbalance between acid secretion and gastric 
mucosal defense.  Important eosophageal symptoms include laryngitis and pharyngitis due reflux into the 
throat (Karilas, 2003).  Pathogenesis of GERD is similar to that of other secretary diseases such as 
duodenal ulcer disease and gastric ulcer disease. H. pylori infection is the factor in 85% to 100% of 
duodenal ulcers and 70% to 90% of gastric ulcers. Eradication of this organism results in a considerable 
decrease in recurrent ulcer (Sanders, 1996). Various tests have been developed for the detection of H. 
pylori, each with their specific advantages and disadvantages.The available tests are generally divided into 
invasive tests (endoscopic), based on gastric specimens, and noninvasive tests (nonendoscopic), based on 
peripheral samples for detection of antibodies, bacterial antigens, or urease activity (Logan, 1998). 
Nonendoscopic Tests include serologic testing for IgG antibodies to H. pylori is often used to detect 
infection. However, a metaanalysis of studies of several commercially available quantitative serologic 
assays showed an overall sensitivity and specificity of only 85% and 79%, respectively (Loy et al, 1996). 
The appropriate cutoff values vary among populations, and the test results are often reported as positive, 
negative, or equivocal. Also, this test has little value in confirming eradication of the infection, because the 
antibodies persist for many months, if not longer, after eradication. The urea breath test involves drinking 
13C-labeled or 14C-labeled urea, which is converted to labeled carbon dioxide by the urease in H. pylori. 
The labeled gas is measured in a breath sample. The test has a sensitivity and a specificity of 95% (Vaira 
and Vakil, 2001). The infection can also be detected by identifying H. pylori–specific antigens in a stool 
sample with the use of polyclonal or monoclonal antibodies (the fecal antigen test). The monoclonal-
antibody test is more accurate (Gisbert and Pajares, 2004). For both the breath test and the fecal antigen 
test, the patient should stop taking proton-pump inhibitors PPI 2 weeks before testing, should stop taking 
H2 receptor antagonists for 24 hours before testing, and should avoid taking antimicrobial agents for 4 
weeks before testing, since these medications may suppress the infection and reduce the sensitivity of 
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testing (McColl and Kenneth, 2010). In endoscopicTests: H. pylori infection can be detected on endoscopic 
biopsy of the gastric mucosa, by means of several techniques. The biopsy specimens are usually taken from 
the prepyloric region, but an additional biopsy specimen obtained from the fundic mucosa may increase the 
test’s sensitivity, especially if the patient has recently been treated with a proton-pump inhibitor. The 
urease-based method involves placement of the endoscopic biopsy specimen in a solution of urea and pH-
sensitive dye. If H. pylori are present, its urease converts the urea to ammonia, increasing the pH and 
changing the color of the dye. Recommendations for avoiding proton-pump inhibitors, H2 receptor 
antagonists, and antimicrobial therapy before testing apply to this test as well, to minimize the chance of 
false negative results (Midolo and Marshall, 2000) The test has a sensitivity of more than 90% and a 
specificity of more than 95% (Vaira and Vakil, 2001). Another means of diagnosis involves routine 
histologic testing of a biopsy specimen; if there is H. pylori infection, the organism and associated gastritis 
are apparent on sections stained with hematoxylin and eosin or Giemsa. Although culturing of the 
organism is also possible and permits testing for sensitivity to antimicrobial agents, facilities for the culture 
of H. pylori are not widely available and the method is relatively insensitive. (McColl et al, 2010). 
Additionally there are several molecular methods for detecting H. pylori include polymerase chain reaction 
(PCR), real- time PCR, stool PCR, multiplex PCR and fluorescent hybridization to identify H. pylori 
infection. There are several tests available to identify H. pylori infection, but none is considered a gold 
standard. (Malfertheiner et al, 2012). 
Significant differences in prevalence across the world have been found within and between countries 
(Figure 1) (Amieva et al, 2009). In undeveloped countries, most of the infections seem to be acquired 
during childhood while in developed countries the incidence increases gradually with age (Brenner et al, 
2004).  
The prevalence of H. pylori infection differs among countries and population groups. For middle-aged 
adults it varies in developed countries between 20 to 50% up to 80% in many developing countries (Dunn 
et al., 1997; Crew et al, 2006; Michetti and Suerbaum, 2002). The incidence, in developed countries, is 
about 1% per year until the age of 50 to 60 years (Bani-Hani et al., 2006). Epidemiological studies have 
shown that, in general, the high incidence of H. pylori is correlated with a deprivation in sanitation, 
hygiene and educational habits.  (Axon, 2006; Bani-Hani et al., 2006; Dunn et al., 1997; Michetti and 
Suerbaum, 2002). 

 

Figure 1: Worldwide prevalence of H. pylori, (Amieva et al, 2009). 
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Materials and Methods: 
1. Data collection tools: 
Questionnaire form was performed about general manifestations and symptoms. Patient’s demographic 
data was retrieved from medical records on enrollment, including: Age, Gender, Smoking history, Body 
mass index (BMI, calculated as weight in kilograms divided by height in meters squire). Hypertension 
(divided as a patients on antihypertensive drug for blood pressure over 140/90 mmHg), Diabetes mellitus 
(DM, divided as fasting glucose ≥ 7.0mmol/L or with past fasting history of diagnosed DM). 
2. Sample taking procedure: 
Blood Samples were obtained from 235 patients by taking 5 ml of venal blood by the clinical lab's 
qualified experienced practitioner. 
Sample size calculation: 

𝑛 = 1.96 ×
𝑃𝑒𝑥𝑝ଶ(1 − 𝑃𝑒𝑥𝑝)ଶ

𝑑ଶ
 

n: required sample size 

Pexp: expected prevalence 

d: desired absolute precision = 0.05 

Expected prevalence is 70% as recorded by using confidence level 95%.  

Enzyme-linked immunoassay (ELISA) 
Determination of Anti-Helicobacter pylori IgG titer 
Anti-Helicobacter pylori ELISA (IgG) test kits (EUROIMUM) were used for measurement of an Anti-
Helicobacter pylori IgG titer in patient’s serum. The ELISA was performed according to manufacturer 
(EUROIMUM). Photometric measurement of color intensity was made in ELISA reader machine (Stat Fax 
4200) at a wavelength of 450nm and the reference wavelength between 620 and 650nm, within 30min. of 
adding the stop solution. Prior to measurement a microplate was shaken slightly to ensure a homogenous 
distribution of the solution. 
Quantitative: results were evaluated quantitavely, the concentration of antibodies was obtained by point-to-
point plotting of the extinction values measured for three calibration sera against the corresponding units 
(linear/linear). Point-to-point plotting for calculation of the standard curve by computer. 
Detection of Anti-Helicobacter pylori IgA: 
Anti-Helicobacter pylori ELISA (IgA) test kits (EUROIMMUN) were used. The ELISA was performed 
according to manufacturer (EUROIMMUN). 
Semiquantitave: results were evaluated semiquantitatively by calculating a ratio of the extinction value of 
the control and patient sample over the extinction value of calibrator. 

Ratio = Extinction of the control or patient sample 

Extinction of calibrator 

  

      Screening of seroprevelance of H. pylori positive patients by using H.pylori Antibody Rapid test 
cassette (ALL TEST Co.): 
The H. pylori rapid test cassette (serum/plasma) is a qualitative membrane based immunoassay for the 
detection of H. pylori antibodies in serum or plasma. In this test procedure anti-human IgG is immobilized 
within the test line region of the test. Specimens react with H. pylori antigen coated particles. The mixture 
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migrates chromatographically along the length of the test and interact with the immobilized anti-human 
IgG. If the specimen contains H. pylori antibodies a colored line will appear in the test line region 
indicating positive result, if not no colored line will appear in the test region. 
Three drops of serum were transferred to specimen well of the test cassette and left in clean area, the test 
read after 10 min. two red lines indicate positive result. 
Proposed Sensitivity, specificity and accuracy of ICT were done according to manufacturer: 

Table(1) Proposed sensitivity, specificity and accuracy of ICT according to manufacturer. 

Method ELISA Total 
result H. pylori antibody 

rapid test Cassette 
(serum/plasma) 

result Positive Negative 
Positive 171 8 179 
Negative 0 102 102 

Total result 171 110 281 

Relative sensitivity: ˃ 99.9% (95%CI*:98.3%-100%) 

Relative specificity: 92.7% (95%CI*:86.2-96.8%) 

Accuracy: 97.2% (95%CI*:94.5%-98.8%) 

*Confidence Interval 

 

Figure 2: Immunochromatographic test (ICT) 

Results: 
IgG Antibody titer was found to be significantly (at 99% confident interval, 2 tailed) correlated with ICT 
(Table2) and IgA ratio (Table3). 
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Figure3: The difference in accuracy between two diagnostic tools for Helicobacter pylori infection (IgG 
ELISA and ICT. 
H. pylori positive (by ELISA or ICT) cases were found to be significantly (at 99% confident interval, 2 
tailed) correlated with upper digestive tract signs (Figure4). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure4: The increase of IgG conc. correlating with upper digestive tract signs 
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Negative correlation was found between IgG titer and fever (at 95% confident interval, 2 tailed). But fever 
had positive correlation with presence of respiratory symptoms and lower digestive tract illness. A 
significant correlation was found between ICT method of diagnosis and IgG titer detected by quantitative 
ELISA. 28.1% were detected positive by ICT and 71.9% were negative. 

 

Table(2) obtained sensitivity, specificity and accuracy of ICT form this study: 
Method IgG ELISA* Total 

results 
H. pylori rapid 

test cassette 
(serum/ 

plasma) ICT 

result + - 

+ 149    
a 

1
2    
b 

161 

- 48   c 1
5    
d 

63 

Total results 197 2
7 

224 

 * 11 cases were in border line has been excluded. 
 

Accuracy of ICT =  ே ௧௨ ௦௧௩ ାே ்௨ ௧௩

ே ௧௨ ௦௧௩ାே ௧௨ ௧௩ା ே ௦ ௦௧௩ା  ௦ ௧௩
 

Accuracy = 74.6% (95% CI*) 

* Confidence Interval 

Sensitivity = 
ே ௧௨ ௦௧௩

ே ௧௨ ௦௧௩ାே ௦ ௧௩
 

Sensitivity = 75.6% (95% CI*) 

Specificity = 
ே ்௨ ௧௩

ே ௧௨ ௧௩ ା ே ௦ ௦௧௩
 

Specificity = 88.2% (95% CI*) 

By IgG ELISA 84% of the cases were Positive, 11.4% were Negative and 4.6% were border line (Figure6). 
IgA ELISA showed that 53.2% of individual samples were negative, where as 16.8% were border line and 
30% were positive (Figure 5).  
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Figure 5: The graph represents the mean of Anti-Helicobacter pylori IgG for each categori of Anti-Helicobacter 
pylori IgA (Positive, border line and Negative cases), this graph showed that even the Positive cases of IgA have low 
IgG titer; the maximum IgG titer among samples were about 299 Ru/ml.  

Figure 6: Differences in Anti-Helicobacter pylori IgG titer between Age groups. Please notice that the 
youth group between 14 and 40 years old has highest Anti-Helicobacter pylori IgG titer.
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Table(3) obtained sensitivity, specificity and accuracy of IgA ELISA form this study: 

Method IgG ELISA* Total 
results IgA 

ELISA 
Result + - 

+ 68    a 3   b 71 
- 106   c 21   d 127 

Total results 174 24 198 

 

Accuracy of IgA ELISA =  ே ௧௨ ௦௧௩ ା ே ்௨ ௧௩

ே ௧௨ ௦௧௩ ାே ௧௨ ௧௩ା ே ௦ ௦௧௩ାே ௦ ௧௩
 

Accuracy = 45% (95% CI*)  

* Confidence Interval 

Sensitivity = 
ே ௧௨ ௦௧௩

ே ௧௨ ௦௧௩ାே ௦ ௧௩
 

Sensitivity = 39.1% (95% CI*) 

Specificity = 
ே ்௨ ௧௩

ே ௧௨ ௧௩ ା ே ௦ ௦௧௩
 

Specificity = 87.5% (95% CI*) 

H. pylori infection History: 
10.1% of whole collected samples were from individuals with history of previous H. pylori infection 
(Figure 7). Among those with previous infection, about 96% were Positive by IgG ELISA, 80% were 
positive by ICT and only 8.3% were positive by IgA ELISA. In other word The majority of cases that had 
at least one H. pylori infection before had very low concentrations of anti- H. pylori IgA in their body; 
most of them were diagnosed infected with H. pylori in this study; this suggest that developing high level 
of anti- H. pylori IgA is quite essential to protect previously H. pylori infected people from being infected 
again. Also  those patients suffering from recurrent H. pylori infection are basically have an issue with 
developing high anti- H. pylori IgA titer in their blood and this in turn makes them  vulnerable for further 
H. pylori infections in the future (Figure8). 
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Figure 7: This Pie Chart represent the difference between patients with H. pylori history and those with 
absolutely no previous H. pylori infection in IgG categories (Positive, Border line or Positive). Please 
notice that the majority of patients with previous H. pylori history were positive for Anti-Helicobacter 
pylori IgG. 

 
 

 

Figure 8: This Pie Chart reflect the huge difference between patients with H. pylori infection history and 
those with no previous H. pylori history in Anti-Helicobacter pylori IgG titer (each color represent 
individual Anti-Helicobacter pylori IgG titer). 
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Our samples involved different age groups each had identified Prevalence Rate (PR) 1-14years (PR= 
11.9%), 14-40years (PR= 69%), 40-60years (PR= 13.5%) and Over 60 years (PR= 5.6%) (Figure 6).  The 
IgG antibody titer mean was 95.21  RU/ml and the maximum was 299.20 RU/ml while every sample above 
22 RU/ml considered positive according to manufacturer, the positive samples for IgG was quite high 
(88.2%) while for IgA the positives were 30% and the positive cases by ICT were 71.9%. IgA ELISA 
showed that, 28.7% of males were Positive, while 25.8% of females were affected (Figure 9). On other 
hand IgG ELISA showed 84% of males were positive and 81.8% of females were Positive. 83% of children 
between 1 to 14 years were positive, 85% of youth between 14 to 40 years, 80% of older people between 
40 and 60 years were positive and 85% of very old people over 60 years old were positive by IgG ELISA. 
 

 

Figure 9: The difference in anti-Helicobacter pylori IgG titer between males and females.
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Figure 10: IgG Concentration against H. pylori infection (Ru/ml) with the frequency among patients.  

      

Figure 11: This chart reflects the big difference in patient frequencies between Anti-Helicobacter pylori 
IgG and IgA category. 
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Discussion: 
The result showed that 84.2%  of patterns were positive for IgG, only 29.5% were positive for IgA, while 
26.7% were positive for both. In contrast  to a previous study that 63.3% of samples in Khartoum, Sudan 
were positive for IgG (Elhag and Omer, 2014), we suggest that means the prevalence of H. pylori infection 
is increasing. In Kenya Siekmann and his colleagues (2003), found 70.2% were seropositive for IgG. But in 
Saudi Arabia the seropositive IgG was quite different, only 22% were seropositive for IgG (Mubashir and 
Hani, 2007). 
 Males were more affected than females (Figure9), (among positive IgG samples76.6 % were males and 
38.3% were females) in contrary to Elhag and Omer study in (2014) where Females were more affected 
than males. 
The present study results showed insignificant correlation  between age and H. pylori antibodies, this was 
similar to study done in Iran by Alavi et al, (2010) and also same as what found 5 years ago in Sudan by 
Elhag and Omer study in (2014). But it differ from Kabir, (2007) in Sweden who reported that the 
percentage of infected people increase with age. Also Forman and Burley in (2006), stated that the 
prevalence of H. pylori infections increase with age. 
In this study the higher percentage of infection observed among age group 14-40 years (70%), this high 
percent may be due to the vast majority of individuals acquire this infection during childhood (Cherian et 
al, 2008). 
Although our results differ from Elhag and Omer, (2014); because we found that males were more affected 
and had more IgG and IgA antibodies than females but we still the present agree with Elhag and Omer, 
(2014) along with Mirghani and his colleagues (Mirghani et al, 2002), as there was insignificant correlation 
between H. pylori antibodies and gender (P >0.05), also it was in agreement with that obtained in Egypt by 
Manal et al, (2007), and other studies by Huang et al, (2004) in Malaysia, (Kikuchi, et al 2005) in Iran, and 
Mukherjee et al, (2005) in Netherlands. On other hand, Leandro et al., (2005) found that the prevalence 
was significantly higher in boys, also Versalovic and Fox, (2003) reported that H. pylori is more prevalent 
among the elderly and more frequent in males than females. 
Anti – Helicobacter pylori IgG antibody is more antibody type that affected by presence or absence of the 
pathogen and is the more trustful than IgA, although there were significant positive (p= 0.05) correlation 
between IgG and IgA levels, but high number of positive IgG were negative by IgA (Figure 11). 
On the other hand IgA was found to be more effective in protection and immunogenicity against H. pylori 
infection and its absence or low level may be the cause of active recurrent H. pylori infection.   So we 
suggest that, failure of H. pylori infection treatment could be, beside antibiotic resistance (particularly 
clarithromycin), attributed to failure of immune system to raise effective IgA level. These reasons justify 
the necessity of a novel vaccine to prevent H. pylori infection. 
Among all individuals complaining from respiratory signs, 89% of them were confirmed with H. pylori 
infection. Some authors identified H. pylori VacA toxin in human lungs, possibly influencing the course of 
some respiratory diseases by promoting inflammation (Nakashima et al, 2015). 
Serological methods in diagnosis of H. pylori become increasingly important last year’s and we are 
persuaded that it will be in the future even more trustworthy corner stone for diagnosis of H. pylori 
infection specially in developing countries like Sudan; because of the growing rates of disease prevalence 
and also due to its efficiency, availability and simplicity. More than twenty years ago Cutler et al, (1995) 
have speculated that serology probably will be the test of choice for patients not previously treated for H. 
pylori. Serological testing may be accomplished either by enzyme-linked immunosorbent assay performed 
in a reference laboratory (IgG or IgA serology) or by one of the newly available in-office immunoassay kits 
(i.e. ICT), (Figure 3) for all the above mentioned reasons we used these three serological method and 
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measure their specificity, sensitivity and accuracy in Sudanese patients in order to report the pros and cons 
of each method and hence help the researchers and physicians to appoint the suitable diagnostic tool for 
each case accordingly.  
IgA ELISA had low specificity and sensitivity For H. pylori infection comparing to IgG ELISA; this 
finding has many agreements since Cutler et al, (1995). 
On the other hand among all individuals with upper digestive tract illness signs (signs of 
laryngeopharyngeal reflux) (LPR), 85% of them were confirmed with H. pylori infection. 
Among diabetic patients 83.3% of them were infected with Helicobacter pylori, while the majority of them 
were negative for Anti- H. pylori IgA. Other previous studies found a significant association between 
Diabetes Mellitus (DM) and H. pylori infection, Hsieh et al, 2013 and Yang et al, (2014). We proposed 
that this finding could be attributed to the Immune system debilitation accompanied with DM. 
Among all individuals complaining from respiratory signs, 89% of them were confirmed with H. pylori 
infection.Sore throat cases were found to be significantly (at 95% confident interval, 2 tailed) correlated 
with ICT results, and also significantly correlated with symptoms of general body fatigue and respiratory 
signs. IgG Antibody titer was found to be significantly (at 99% confident interval, 2 tailed) correlated with 
ICT and IgA ratio. 
After data analysis we found is that ICT accuracy was 74.6%, while ICT Sensitivity was 75.6% and ICT 
Specificity was 88.2%, this were different from ICT manufacturer provided data, while they mentioned that  
sensitivity is greater than 99.9%, relative specificity is 92.7% and accuracy is 97.2%. We speculated that 
the difference could be attributed to the use of fresh samples in most of our samples, the reduction in 
Accuracy, specificity and sensitivity rates while using fresh samples instead of stored samples had been 
mentioned before (Sharma et al, 1997), another possible justification is the use of high-molecular-mass 
cell-associated protein (HMCAP), an antigen highly specific to H. pylori, as the only Ag in ICT kit 
(Sharma et al, 1997) and (Evans et al, 1989). On the other hand the antigen used in IgG ELISA was the 
whole bacterial cell lysate derived from H. pylori strain “ATCC43504”. 
Conclusion:
In conclusion it would appear that, the prevalence of H. pylori infection is increasing in Sudan. We found 
that males were more affected by H. pylori infection than females, and the higher percentage observed 
among (14-40) years age group. Among people complaining from respiratory signs most of them were 
confirmed with H. pylori infection. Among diabetic patients the majority of them were confirmed with H. 
pylori infection. Among individuals with upper digestive tract signs (LPR) most of them were also 
confirmed with H. pylori infection. IgG antibody was found to be correlated with ICT and IgA ratio. IgA 
ELISA had low sensitivity, specificity and accuracy comparing to IgG ELISA. The low level of IgA may 
be the cause of active recurrent H. pylori infection. ICT Antibody detection method for H. pylori infection 
diagnosis is not very reliable. 
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