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ABSTRACT 

 
Serological tests are cheap and non-invasive, so they are used in the diagnosis of Helicobacter pylori 

infection and more preferred than other invasive methods. Although the diagnostic utility of IgG antibodies to 
H. pylori is well established, the usefulness of IgA tests is less well documented. Determine the prevalence of 
H. pylori infection and find the frequency of IgA-positive IgG-negative cases in children with SCD, thus 
assessing the clinical utility of IgA testing in those patients. Forty children with SCD having a mean age of 
10.3years ±5.07 years were recruited from the pediatric hematology clinic of the new children’s hospital Cairo 
University. They underwent clinical evaluation including duration of illness, recurrent abdominal pain (RAP) 
and peptic like features. They were also subjected to H. pylori serological tests using IgA and IgG antibodies. 
Thirty normal subjects matched for age and sex served as control group and for whom IgG and IgA serology 
was done. The prevalence of  H. pylori in SCD children was 52.5% using IgG antibody test and 65% using 
combined serology(IgG + IgA), the same for controls, from 26.7% prevalence to 40%. A high frequency of IgA-
positive IgG-negative cases was detected in both patients and controls (12.5% and 13.33% respectively).The 
age of the patients and their duration of illness were strongly associated to H. pylori seropositivity while RAP 
and peptic like features were not. Great care should be taken not to underestimate the prevalence of H. pylori 
infection in children with SCD from the results of IgG serology and it’s mandatory to do IgA antibodies in any 
patient with suspected H. pylori infection and having negative IgG antibodies. 
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INTRODUCTION 
 
Helicobacter pylori (H. pylori) has been discovered by Warren and Marshall(1)two decades ago. Since 

then, it was proved that it plays a significant role in the development of chronic gastritis, peptic ulcer diseases, 
mucosa-associated lymphoid tissue lymphoma, and gastric cancer(2). Seroepidemiologic studies reported that 
infection with H. pylori is very common all over the world and most infections are acquired during 
childhood(3). 

 
An association between gastritis or peptic ulcer disease and sickle cell disease (SCD) has been 

reported (4-6)
. 
SCD is a genetic disorder of hemoglobin formation that is inherited as autosomal recessive 

sickle cell gene(7).As result of anemia, chronic hypoxia, and infarct in SCD that may enhance the growth and 
survival of H pylori and the fact that H pylori infection has been claimed in many cases of gastritis and gastric 
ulcer pains(8, 9),the organism may play a role in recurrent abdominal pain that occurs in SCD patients. 
However, very few studies investigated this relationship (5, 6, 10), to give an adequate treatment of this 
morbid condition. 

 
Serological tests are available, cheap, non-invasive and easy to perform; for which reasons they are 

used in the diagnosis of H. pylori infection and more preferred than other invasive methods(11, 12).The IgG 
antibody level to H. pylori is usually increased and may be a marker for H. pylori infection; also because of its 
high sensitivity and specificity it has been widely used in epidemiologic studies and many physicians didn’t 
further diagnose their patients for H. pylori infection after an IgG negative serology(13, 14). 

 
Although the diagnostic utility of IgG antibodies to H. pylori is well established, the usefulness of IgA 

tests is less well documented. Authors reported some H. pylori infected individuals who were positive for IgA 
but negative for IgG antibodies(15), making the evaluation of IgA titers the only serological method of 
confirmation in diagnosis of H. pylori infection. 

 
Therefore, the aim of the present study was to determine the prevalence of H pylori infection and to 

compare the commercially available ELISA for IgG versus the combined IgG and IgA for the diagnosis of H. 
pylori infection in children with SCD. We were also aiming to investigate the relationship between H. pylori and 
recurrent abdominal pain, age, duration of illness and number of transfusions among a sample of SCD children 
in Egypt. 
 

PATIENTS AND METHODS 
 

Setting: 
 
This is a cross-section study which was carried out in the pediatric hematology clinic of the new 

children’s hospital (Abulrish) Cairo University during the period of February and March 2015.Fortypatients with 
SCD in the pediatric age group from (1-18 years) with a mean age of 10.3years ±5.07yearswereenrolled.  
 
Inclusion criteria: 

1- Patients with SCD who come to the clinic for routine follow up 
2- Patients who are in a stable state and not requiring hospital admission 

 
Exclusion criteria: 

Patients with SCD who had received proton pump inhibitors, H2-receptor antagonists, amoxicillin, 
metronidazole, or clarithromycin within 1month prior to the study. 
 

Ethical clearance was obtained from the hospital and National Research Centre (NRC) ethics 
committee. The ethics committee approved this work. All procedures were carried out in accordance with the 
Declaration of Helsinki 1975, revised 1983. 
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Subjects: 
 
All patients were subjected to a thorough history and physical examination with a special emphasis on: 
 

1- Positive consanguinity 
2- Duration of illness 
3- Number of  blood transfusions 
4- History of recurrent abdominal pain (RAP): RAP is characterized by three or more episodes of 

abdominal pain that occur over at least three months and are severe enough to require medical 
attention and interfere with normal activities, such as school attendance and performance, social 
activities, and participation in sports(16). 

5- Features of peptic-like or dysmotility-like dyspepsia such as nausea/vomiting, pain relieved by food or 
antacid, night pain, abdominal bloating or distension, or hematemesis(16). 

6- Patient’s genotype taken from the patients’ files. 
 
Serology Test for Helicobacter pylori 

 
Approximately 2 mL of venous blood was collected from each patient. The sample was centrifuged for 

2 minutes to isolate serum, which was frozen until assayed. Using a test kit Immuno spec KIT Cat No E30-145, 
quantitative determination of immunoglobulin G to H. pyloriin sera was done by enzyme-linked 
immunosorbent assay (ELISA). The cut-off point is 10IU/ml. above 10 IU/ml the case is considered positive for 
H. pylori infection and below 10IU/ml it is negative. Assessment of Helicobacter pylori IgA was performed 
using CALBIOTECH ELISA KIT Cat No HP014A. The cut-off point is 0.9IU/ml above which the case is positive for 
H. pylori infection and below this value it is negative. 

 
The subjects were matched for age and sex with 30 controls of the genotype AA recruited from the 

general outpatient clinic and who come for treatment of URTI, conjunctivitis, otitis media and UTI and for 
whom IgG and IgA serology was done. 
 
Statistical analysis 

 
The data were collected and studied using SPSS 20 statistical program.  The mean, standard deviation 

(SD), minimum, maximum and range were calculated for all quantitative variables. The quantitative data were 
examined by Kolmogrov Smirnov test for normality.  

 
Serological comparison between cases and controls was done using one way ANOVA test.  Qui square 

(X
2
) test was used to study the association between the test variables and the H. pylori IgG and combined IgG 

& IgA. Correlation between correlation between the test variables and H. pylori IgG &IgA antibodies was done 
using Pearson's correlation test. 

 
Level of significance was considered at P-value < 0.05 in the all used tests. 

 
RESULTS 

 
The present study was carried out on 40 children with SCD recruited from the pediatric hematology 

clinic of the new children’s hospital Cairo University, for whom serological diagnosis of helicobacter pylori 
infection was done using IgG and IgA antibodies. 

 
Demographic and serological data of SCD children as well as serology of controls are described in 

(table 1), in which the mean age of patients was 10.23±5.03years, duration of illness 8.09± 4.54 years, 
hemoglobin (Hb) level 9.01±1.51mg/dl and reticulocytic (Retics) index 6.14±4.64. 
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Table 1: Demographic data of the studied group 
 

 N Minimum Maximum Mean± SD 

Age (years) 40 1.00 18.00 10.23±5.03 

Duration of illness (years) 40 0.50 17.00 8.09±4.54 

Hb (mg/dl) 40 5.40 12.00 9.01±1.51 

Retics index 37 0.20 20.70 6.14±4.64 

SCD 
H Pylori IgG 

(IU/mL) 

Negative 19 3.70 9.5 7.01±1.78 

Positive 21 11.30 81.50 28.71±19.07 

Control 
H Pylori IgG 

(IU/mL) 

Negative 22 3.10 9.6 6.29±3.50 

Positive 8 13.20 23.00 16.60±3.51 

SCD 
H Pylori IgA 

(IU/mL) 

Negative 18 .30 .80 0.54±0.51 

Positive 22 .90 2.00 1.17±0.31 

Control 
H Pylori IgA 

(IU/mL) 

Negative 20 .20 .80 0.45±0.19 

Positive 10 .90 1.90 1.18±0.32 

 
Serology of SCD patients revealed a mean IgG titer of 28.71±19.09 U/L in positive cases, while IgG titer 

of positive controls was 16.6±3.51IU/mL. As regards IgA titer the mean was 1.17±0.31IU/mL in positive cases 
and 1.18±0.32IU/mL in positive controls.SS genotype was present in 28(70%) of patients, SB in 11(27.5%) and 
SC genotype was present in only one patient (2.5%). 

 
The percentages of seropositive and seronegative H pylori IgG, IgA and combined, of both groups 

(cases and controls) are illustrated in (table 2 and figure1) where 21(52.5%) of cases with SCD were positive for 
H pylori IgG alone, while26 (65%) of SCD patients were positive for both IgG and IgA antibodies indicating that 
5(12.5%) of cases had negative IgG but positive IgA serology. Concerning the control group 8 (26.7%) children 
were positive for H pylori IgG alone, while 12 (40%) of them were positive for both IgG and IgA antibodies 
indicating that 4(13.33%) of controls were IgG negative but IgA positive. From a total number of 70 children 
(patients + controls) we have 9 (12.85%) cases with IgA-positive and IgG-negative results. 

 
Table 2: Serological comparison between cases and controls 

 

Category 

 
H pylori serology 

Total P value 
 Negative Positive 

IgG 
SCD 19 (47.5%) 21 (52.5%) 40 

0.03* 
Control 22 (73.3%) 8 (26.7%) 30 

IgA 
SCD 18 (45%) 22(55%) 40 

0.03* 
Control 21 (70%) 9 (30%) 30 

Combined 
IgG & IgA 

SCD 14  (35%) 26 (65%) 40 
0.03* 

Control 18 (60%) 12 (40%) 30 

* Significant 
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Figure 1: H. Pylori prevalence in SCD and control 
 

In (Table 2, Figure 1) we also recorded a statistically significant difference between cases and controls 
where the percentage of seropositive cases was significantly higher than controls (P<0.05) regarding IgG, IgA 
and combined serology. 

 
Table 3: association between the test variables and the H pylori IgG and combined IgG & IgA 

 

Category 

 IgG 
serology 

Combined 
IgG & IgA serology 

 Total 

 
Negative Positive 

P 
value 

Negative Positive  P 
value 

 

Age group 
< 5 6 (15%) 2 (5%) 

0.02* 
4 (10.0%) 4 (10.0%)  

0.1 
8 (20.0%) 

5-11 9 (22.5%) 6 (15.0%) 7 (17.5%) 8 (20.0%)  15 (37.5%) 
> 11 4 (10.0%) 13 (32.5%) 3 (7.5%) 14 (35.0%)  17(42.5%) 

Sex 
Male 12 (30.0%) 11 (27.5%) 

0.4 
10 (25%) 13 (32.5%)  

0.1 
23 (57.5%) 

Female 7 (17.5%) 10 (25%) 4 (10.0%) 13 (32.5%)  17 (42.5%) 

Consanguinity 
Negative 9 (22.5%) 6 (15%) 

0.2 
6 (15%) 9 (22.5%)  

0.7 
15 (37.5%) 

Positive 10 (25.0%) 15 (37.5%) 8 (20.0%) 17 (42.5%)  25 (62.5%) 

Life time 
transfusion 

No 1 (2.5%) 2 (5.0%) 

0.2 

1 (2.5%) 2 (5.0%)  

0.8 

3 (7.5%) 

< 10 8 (20.0%) 5 (12.5%) 5 (12.5%) 8 (20.0%)  13 (32.5%) 

10-30 7 (17.5%) 5 (12.5%) 5 (12.5%) 7 (17.5%)  12 (30.0%) 
> 30 3 (7.5%) 9 (22.5%) 3 (7.5%) 9 (22.5%)  12 (30.0%) 

History of 
recurrent 

abdominal pain 

Yes 5 (12.5%) 3 (7.5%) 
0.3 

4 (10.5%) 4 (10.5%)  
0.3 

8 (20.0%) 

No 14 (35%) 18 (45%) 10 (25.5%) 21 (52.5%)  32 (80.0%) 

Peptic-like 
features 

Yes 3 (7.5%) 2 (5.0%) 
0.5 

2 (5%) 3 (7.5%)  
0.8 

5 (12.5%) 
No 16 (40.0%) 19 (47.5%) 12 (32.5%) 23 (57.5%)  35 (87.5%) 

Genotype 
 

S/Beta 6 (15.0%) 5 (12.5%) 
0.4 

5 (12.5%) 6 (15%)  
0.5 

11 (27.5%) 
SS 12 (30.0%) 16 (40.0%) 9 (22.5%) 19 (47.5%)  28 (70%) 
SC 1 (2.5%) 0 (0.0%) 0 (0%) 1 (2.5%)  1 (2.5%) 

* Significant 
 

The association between different clinical variables and H. pylori IgG and combined IgG and IgA 
antibodies is displayed in (Table 3) in which we found that the older age group (>11years) is strongly related to 
H. pylori IgG seropositivity (P=0.02). On the other hand sex difference was not associated with IgG or 
combined IgG & IgA serology. There was also no association between recurrent abdominal pains and peptic-
like features in children with SCD and seropositive IgG or combined IgG +IgA antibodies. Concerning life-time 
transfusion and genotype, despite a non-significance we recorded that the SS genotype (70%) in SCD patients 
was associated with a higher IgG and combined IgG + IgA seropositivity. The highest number of blood 
transfusion (>30 times) was associated with the highest IgG and combined seropositivity. It is noticed also in all 
clinical variables that H. pylori IgG alone dropped some infected cases which were picked up by the combined 
IgG and IgA antibodies.  
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Table 4: Interrelationship between IgG, IgA and combined serology 

 

Category 

 IgG 
Serology 

Combined 
IgG & IgA serology 

 Total 

 
Negative Positive 

P 
value 

Negative Positive  P 
value 

 

IgA 
serology 

Negative 14 (35.0%) 4 (10.0%) 
0.001* 

14 (35.0%) 4 (10.0%)  
0.000* 

18 (45%) 
Positive 5 (12.5%) 17 (42.5%) 0 (0.0%) 22 (55.0%)  22 (55.0%) 

IgG 
serology 

Negative 
__________________ 

14 (35.0%) 5 (12.5%)  
0.000* 

19 (47.5% 
Positive 0 (0.0%) 21 (52.5%)  21 (52.5%) 

Combined 
IgG & IgA 
serology 

Negative 14 (35.0%) 0 (0.0%) 
0.000* ---------------------------- 

14 (35.0%) 

Positive 5 (12.5%) 21 (52.5%) 26 (65.0%) 

*Significant 
 

An interrelationship between H. pylori IgG, IgA and combined IgG + IgA in patients with SCD is 
exhibited in (table 4) in which the results of IgG and IgA serology were similar in 31 cases where 14 patients 
were negative IgG and negative IgA and 17 cases had positive IgG and IgA serology. However, in 5 cases we 
found that they were IgG negative but IgA positive and this association was highly statistically significant. As 
regards the relation between the IgG and combined serology, we recorded 14 patients with negative IgG and 
negative combined serology, and 21 patients with positive IgG and positive combined serology, while in 5 
cases the IgG was negative but the IgA antibodies were positive, giving a total number of 26 patients with 
positive combined serology (IgG + IgA) and this relation had also a high statistical significance. So when using 

the IgG only we were able to discover 80.76% of H. pylori infected cases with SCD(  x 100) and 

19.23% of H. pylori infected patients will not be diagnosed. 
 

Table 5: correlation between test variables and H pylori IgG &IgA antibodies 
 

 H Pylori IgG H Pylori IgA 

Age (years) 
Pearson Correlation .389

*
 .526

**
 

Sig. (2-tailed) .013 .000 

Duration of illness (years) 
Pearson Correlation .360

*
 .550

**
 

Sig. (2-tailed) .022 .000 

Hb 
Pearson Correlation -.017- -.118- 

Sig. (2-tailed) .918 .467 

Retics index 
Pearson Correlation -.059- .135 

Sig. (2-tailed) .729 .426 

H Pylori IgG 
Pearson Correlation 1 .355

*
 

Sig. (2-tailed)  .024 

H Pylori IgA 
Pearson Correlation .355

*
 1 

Sig. (2-tailed) .024  

* Significant 
 

 
Correlation between the different clinical and laboratory variables and H. pylori IgG and IgA 

antibodies is presented in table 5 which shows a strong positive correlation between the age of the patients as 
well as duration of illness and the IgG and IgA antibodies (P<0.05) in IgG and (P<0.001) in IgA antibodies. Also a 
positive correlation is present between IgG and IgA antibodies (P=0.024) 
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DISCUSSION 
 
Epidemiology of H pylori infection has not been widely studied in adults and children with SCD; and its 

prevalence is still unknown, therefore there is limited data with which we can compare our results. The 
prevalence of H. pylori in our series was 65% with combined serology, which was convenient to a 67.8% 
prevalence of H pylori infection that has been reported in children with SCD(6). We reported also a 
significantly higher prevalence of H. pylori infection in SCD children than controls 65% versus 40% respectively 
(P<0.05). Similarly, Jaber (2006)(6, 17) studied chronic hemolytic anemia patients in Jeddah city Saudi Arabia 
and showed an increase in prevalence of H. pylori infection versus controls (31.7% versus 23.6%, p<0.01) 
.However, contrary to our results, some authors(6)found non-significant difference in H. pylori infection 
between SCD and non SCD children; but unlike our cases 71.9% of their children with IgG positive serology had 
an unsafe water supply. It’s worthy to mention that the different prevalence between investigators (65%and 
67.8% on one side and 31.7% on the other side) proves that the prevalence of H. pylori in SCD patients is not 
settled yet. 

 
In the present work we recorded a rapid increase in the prevalence of H. pylori infection with age 

(P=0.02) and a strong positive correlation between the age of SCD patients and pylori IgG and IgA antibodies 
(P<0.05 and <0.001respectively). This was like other studies that showed an increase in H. pylori prevalence 
with age (18-20). Our results also concurs authors who reported significant association between prevalence of 
H. pylori in studied chronic hemolytic anemic children and increased age (6, 17).  

 
A statistically significant correlation was found between duration of illness and H. pylori IgG and IgA 

antibodies (P<0.05 and <0.001 respectively). We, as well, recorded that the highest number of lifetime 
transfusion (>30) was associated with the highest frequency (22.5%) of IgG and combined (seropositivity. 
These results agree those of Jaber (2006)(17) who reported significant associations between H. pylori 
seroprevalence and duration of illness and number of blood transfusions in patients with chronic hemolytic 
anemia and concluded a strong relation with the severity of chronic disease. 

 
Our children belonged to three forms of sickle hemoglobinopathy, SS (70%), S/beta (27.5%) and SC 

(2.5%). The term "sickle cell disease" includes the four most common forms of sickle hemoglobinopathy: sickle 
cell anemia (SCA; Hb SS), sickle-C disease (Hb SC), sickle-, B+ thalassemia (Hb SB+) and sickle B0 thalassemia 
(Hb SB0)(21). The SS(70%) genotype in our patients was accompanied by the highest H. pylori IgG and 
combined seropositivity (40% and 47.5% respectively), which was nearly in keeping with authors(6) who 
studied H. pylori infection in 118 children with SCD with 67.8% prevalence and found that 96.6% of them were 
of the SS genotype and only 3.4% were SC genotype; an issue that really needs more investigation. 

 
The link between H pylori and recurrent abdominal pain in children is still controversial. While some 

studies reported an association between recurrent abdominal pain (RAP) and H. pylori (22-24); others found 
no association (25-28). The Canadian H. pylori study group and Sherman concluded that RAP is not an 
indication for testing for H. pylori (25, 26). We, like other authors reported no significant association between 
(RAPS) or peptic like features and H pylori infection in SCD children(6).  

 
Our results, however, cannot exclude H. pylori as a cause of RAP in SCD patients. In a review of 

prevention and management of infection in sickle cell anemia, a high suspicion of H. pylori gastritis has been 
suggested when there is RAP(4). H pylori infection has also been implicated in a child(29), six children and eight 
adults (5) with SCD having RAP due to gastric or duodenal gastritis. This relationship requires larger and nation-
wide multidimensional studies. 

 
Biopsy-based methods such as histology and rapid urease test are the gold standard for H. pylori 

detection (30, 31), but both these methods require gastroscopy, and hence are expensive, time-consuming 
and not without complications. The importance of H. pylori makes it imperative to develop a safe, noninvasive 
and simple method of detection that should be easily available to all clinicians. As serological testing for only 
(IgG) antibodies has been used in studies which assessed H. pylori   infection in patients with SCD(5, 6, 17, 29) ; 
while the clinical value of IgA antibodies remains controversial(32); so the main plan of our study was to 
determine the frequency of IgA-positive IgG-negative cases in children with SCD, thus assessing the clinical 
utility of IgA testing in those patients. 
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We reported 5 (12.5%) cases with SCD infected with H. pylori, had positive IgA but negative IgG 
antibodies, raising the prevalence from 52.5% to 65%; and in controls 4 (13.33%) raising prevalence from 
26.7% to 40% in our study with a total of 9(12.85%) infected cases with +ve IgA and –ve IgG. Two studies have 
noted few patients with confirmed H. pylori infection and with only IgA antibodies (33, 34). Aromaa et al 
(1996) reported that IgA antibodies and low pepsinogen I levels increase the risk of gastric carcinoma(35). 
Moreover, IgA antibodies may appear earlier than IgG in patients who become reinfected (35). Some 
investigators have found that about 2% of cases exhibit an IgA response in the absence of IgG response (15, 
33). However, Jaskowski et al(1997)(32)showed a higher frequency(7.2%) of IgA positive and IgG negative 
patients (38/824) cases with gastrointestinal disorders compatible with H. pylori infection and suggested that a 
large number of IgG negative patients have not been investigated. It is assumed that H. pylori are excluded by 
the clinician in the majority of these infected patients solely on the basis of a negative IgG antibody test. 

 
Uritaet al (2004)(30)recorded 3% of his patients (3/101) were IgA positive and IgG negative and of 

eight non-infected patients in whom intestinal metaplasia was found by dye endoscopy  four cases (50%) were 
IgA positive and IgG negative. Yamamoto et al (1995) have shown the IgA antibody to be 100% specific for H. 
pylori infection compared to histology(36).  

 
Furthermore, Fallone et al(1995) proved that at one month post-eradication therapy IgA, but not IgG, 

detection may be a good method of assessing disappearance of H. pylori(37). They suggested more studies to 
determine whether serology alone is sufficient in certain clinical settings to determine subsequent clinical 
strategy. 

 
In conclusion, the prevalence of H. pylori infection in our SCD children was 65% versus 40% in 

controls. A positive IgG and IgA antibodies was strongly related to the age of the patients and their duration of 
illness, but was not associated with RAP or peptic like features. In addition, a high frequency of IgA- positive 
IgG-negative results among H. pylori infected cases was detected in both patients and controls.  

 
Hence, we recommend to extremely raise the awareness of all clinicians that great care should be 

taken not to underestimate the prevalence of H. pylori infection from the results of IgG serology and it’s 
mandatory to do IgA antibodies not only in SCD but in other chronic diseases and in any individual with 
suspected H. pylori infection and having negative IgG antibodies. We as well agree to a limited extent, 
histology in SCD patients with gastrointestinal symptoms to assess the sensitivity and specificity of both 
serological tests (IgG and IgA) using histology as the gold standard. We also suggest longitudinal studies in H. 
pylori infected patients with SCD, to test the usefulness of IgA antibodies in establishing eradication as soon as 
one month after cessation of treatment. Finally, we need further and larger studies in Egypt to evaluate the 
higher frequency of IgA-positive and IgG-negative H. pylori infected patients relative to other investigators. 
 

REFERENCES 
 

[1] Pajares JM, Gisbert JP. Helicobacter pylori: its discovery and relevance for medicine. Rev Esp Enferm 
Dig. 2006;98(10):770-85. 

[2] Parsonnet J, Hansen S, Rodriguez L, Gelb AB, Warnke RA, Jellum E, et al. Helicobacter pylori infection 
and gastric lymphoma. N Engl J Med. 1994;330(18):1267-71. 

[3] Mendall MA, Goggin PM, Molineaux N, Levy J, Toosy T, Strachan D, et al. Childhood living conditions 
and Helicobacter pylori seropositivity in adult life. Lancet. 1992;339(8798):896-7. 

[4] Wong WY. Prevention and management of infection in children with sickle cell anaemia. Paediatr Drugs. 
2001;3(11):793-801. 

[5] Woods KF, Onuoha A, Schade RR, Kutlar A. Helicobacter pylori infection in sickle cell disease. J Natl Med 
Assoc. 2000;92(7):361-5. 

[6] Senbanjo I, Akinbami A, Diaku-Akinwumi I, Oshikoya K, Adeyemo T, Dada O, et al. Helicobacter pylori 
infection among a pediatric population with sickle cell disease. J Natl Med Assoc. 2010;102(11):1095-9. 

[7] Diallo D, Tchernia G. Sickle cell disease in Africa. Curr Opin Hematol. 2002;9(2):111-6. 
[8] Frank F, Stricker T, Stallmach T, Braegger CP. Helicobacter pylori infection in recurrent abdominal pain. J 

Pediatr Gastroenterol Nutr. 2000;31(4):424-7. 
[9] Roma E, Panayiotou J, Kafritsa Y, Van-Vliet C, Gianoulia A, Constantopoulos A. Upper gastrointestinal 

disease, Helicobacter pylori and recurrent abdominal pain. Acta Paediatr. 1999;88(6):598-601. 



  ISSN: 0975-8585 
 

March–April  2016  RJPBCS 7(2)  Page No. 1315 

[10] Karimi M, Haghighat M, Moemen T, Jamalian N. Prevalence of Helicobacter pylori-associated peptic 
lesions among patients with sickle cell disease with recurrent abdominal pain. Indian J Gastroenterol. 
2008;27(5):213-4. 

[11] Mori G, Nakajima T, Asada K, Shimazu T, Yamamichi N, Maekita T, et al. Incidence of and risk factors for 
metachronous gastric cancer after endoscopic resection and successful Helicobacter pylori eradication: 
results of a large-scale, multicenter cohort study in Japan. Gastric Cancer. 2015. 

[12] Brownlee AR, Bromberg E, Roslin MS. Outcomes in Patients with Helicobacter pylori Undergoing 
Laparoscopic Sleeve Gastrectomy. Obes Surg. 2015. 

[13] Atherton JC, Spiller RC. The urea breath test for Helicobacter pylori. Gut. 1994;35(6):723-5. 
[14] Marchildon PA, Ciota LM, Zamaniyan FZ, Peacock JS, Graham DY. Evaluation of three commercial 

enzyme immunoassays compared with the 13C urea breath test for detection of Helicobacter pylori 
infection. J Clin Microbiol. 1996;34(5):1147-52. 

[15] Kosunen TU, Seppälä K, Sarna S, Sipponen P. Diagnostic value of decreasing IgG, IgA, and IgM antibody 
titres after eradication of Helicobacter pylori. Lancet. 1992;339(8798):893-5. 

[16] Ukarapol N, Lertprasertsuk N, Wongsawasdi L. Recurrent abdominal pain in children: the utility of upper 
endoscopy and histopathology. Singapore Med J. 2004;45(3):121-4. 

[17] Jaber SM. Helicobacter pylori seropositivity in children with chronic disease in Jeddah, Saudi Arabia. 
Saudi J Gastroenterol. 2006;12(1):21-6. 

[18] al-Moagel MA, Evans DG, Abdulghani ME, Adam E, Evans DJ, Malaty HM, et al. Prevalence of 
Helicobacter (formerly Campylobacter) pylori infection in Saudia Arabia, and comparison of those with 
and without upper gastrointestinal symptoms. Am J Gastroenterol. 1990;85(8):944-8. 

[19] Bures J, Kopácová M, Rejchrt S. [Decrease of the prevalence of Helicobacter pylori infection in the Czech 
Republic]. Cas Lek Cesk. 2008;147(5):255-7. 

[20] Wewer V, Kalach N. Helicobacter pylori infection in pediatrics. Helicobacter. 2003;8 Suppl 1:61-7. 
[21] Hoppe CC, Styles L, Heath LE, Zhou C, Jakubowski JA, Winters KJ, et al. Design of the DOVE (Determining 

Effects of Platelet Inhibition on Vaso-Occlusive Events) trial: A global Phase 3 double-blind, randomized, 
placebo-controlled, multicenter study of the efficacy and safety of prasugrel in pediatric patients with 
sickle cell anemia utilizing a dose titration strategy. Pediatr Blood Cancer. 2015. 

[22] Nakayama Y, Horiuchi A, Kumagai T, Kubota S, Taki Y, Oishi S, et al. Psychiatric, somatic, and 
gastrointestinal disorders, and Helicobacter pylori infection in children with recurrent abdominal pain. 
Arch Dis Child. 2006;91(8):671-4. 

[23] Telmesani AM. Helicobacter pylori: prevalence and relationship with abdominal pain in school children 
in Makkah City, western Saudi Arabia. Saudi J Gastroenterol. 2009;15(2):100-3. 

[24] Malaty HM, Abudayyeh S, Graham DY, Gilger MA, Rabeneck L, O'Malley K. A prospective study for the 
association of Helicobacter pylori infection to a multidimensional measure for recurrent abdominal pain 
in children. Helicobacter. 2006;11(4):250-7. 

[25] Bourke B, Ceponis P, Chiba N, Czinn S, Ferraro R, Fischbach L, et al. Canadian Helicobacter Study Group 
Consensus Conference: Update on the approach to Helicobacter pylori infection in children and 
adolescents--an evidence-based evaluation. Can J Gastroenterol. 2005;19(7):399-408. 

[26] Sherman PM. Appropriate strategies for testing and treating Helicobacter pylori in children: when and 
how? Am J Med. 2004;117 Suppl 5A:30S-5S. 

[27] Devanarayana NM, de Silva DG, de Silva HJ. Aetiology of recurrent abdominal pain in a cohort of Sri 
Lankan children. J Paediatr Child Health. 2008;44(4):195-200. 

[28] Wewer V, Andersen LP, Paerregaard A, Gernow A, Hansen JP, Matzen P, et al. Treatment of 
Helicobacter pylori in children with recurrent abdominal pain. Helicobacter. 2001;6(3):244-8. 

[29] Kennedy L, Mahoney DH, Redel CA. Helicobacter pylori gastritis in a child with sickle cell anemia and 
recurrent abdominal pain. J Pediatr Hematol Oncol. 1997;19(2):163-4. 

[30] Urita Y, Hike K, Torii N, Kikuchi Y, Kurakata H, Kanda E, et al. Comparison of serum IgA and IgG 
antibodies for detecting Helicobacter pylori infection. Intern Med. 2004;43(7):548-52. 

[31] Peterson WL. Helicobacter pylori and peptic ulcer disease. N Engl J Med. 1991;324(15):1043-8. 
[32] Jaskowski TD, Martins TB, Hill HR, Litwin CM. Immunoglobulin A antibodies to Helicobacter pylori. J Clin 

Microbiol. 1997;35(11):2999-3000. 
[33] Shirin H, Bruck R, Kenet G, Krepel Z, Wardi J, Wardi Y, et al. Evaluation of a new 

immunochromatographic test for Helicobacter pylori IgG antibodies in elderly symptomatic patients. J 
Gastroenterol. 1999;34(1):7-10. 



  ISSN: 0975-8585 
 

March–April  2016  RJPBCS 7(2)  Page No. 1316 

[34] Granberg C, Mansikka A, Lehtonen OP, Kujari H, Grönfors R, Nurmi H, et al. Diagnosis of Helicobacter 
pylori infection by using pyloriset EIA-G and EIA-A for detection of serum immunoglobulin G (IgG) and 
IgA antibodies. J Clin Microbiol. 1993;31(6):1450-3. 

[35] Aromaa A, Kosunen TU, Knekt P, Maatela J, Teppo L, Heinonen OP, et al. Circulating anti-Helicobacter 
pylori immunoglobulin A antibodies and low serum pepsinogen I level are associated with increased risk 
of gastric cancer. Am J Epidemiol. 1996;144(2):142-9. 

[36] Yamamoto I, Fukuda Y, Mizuta T, Fukada M, Nishigami T, Shimoyama T. Serum anti-Helicobacter pylori 
antibodies and gastritis. J Clin Gastroenterol. 1995;21 Suppl 1:S164-8. 

[37] Fallone CA. Epidemiology of the antibiotic resistance of Helicobacter pylori in Canada. Can J 
Gastroenterol. 2000;14(10):879-82. 


