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 Helicobacter pylori infection has various clinical manifestations 

including peptic ulcer. However, over 80% of H. pylori colonization in 

the stomach is asymptomatic. The increased erythrocyte sedimentation 

rate is one of the markers of infection and can be an indicator of H.pylori 

infection in children. To investigate the association between erythrocyte 

sedimentation rate and H.pylori gastritis in children. This study is an 

analytic observational cross-sectional design in pediatric patients who 

experience recurrent abdominal pain in outpatient and inpatient 

gastroenterology units at the Universitas Sumatera Utara hospital and 

network hospitals from October 2020 – January 2021. Children with 

cognitive impairment, history of malignancy, autoimmune disease, 

pulmonary infection, and dehydration were excluded from the study. All 

subjects underwent endoscopy, campylobacter-like organism (CLO), and 

erythrocyte sedimentation rate for diagnosis. The relationship between 

H. pylori gastritis and erythrocyte sedimentation rate was analyzed using 

the Chi-square test. A total of 52 children were included in this study; 

about 32 were positive and 20 were negative for H. pylori infection. The 

erythrocyte sedimentation rate examination showed that 78.1% of the 

population was positive and 45% of the population was negative for H. 

pylori with abnormal erythrocyte sedimentation rates. Chi-square test 

showed that there was a significant (p=0.015) between erythrocyte 

sedimentation rate and H.pylori infection and children with H.pylori 

infection tended to have an increase in erythrocyte sedimentation rate. 

There is a significant association between erythrocyte sedimentation rate 

and H. pylori gastritis infection in children. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Helicobacter pylori (H. pylori) is a common infectious disease in the world. More than half of the world's 

population is colonized with H. pylori, with an incidence of 80% in developing countries and 20-50% in 
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Western populations [1]. The prevalence of H. pylori infection in adults and children varies widely in the 

world. The prevalence in Africa, such as the Gambia, is about 95% of children less than 5 years of age 

being infected with H. pylori. The high prevalence of H. pylori infection also occurs in India at around 

12%. A study in Bangladesh reported the prevalence of H. pylori at 42% in children aged 2 years and 

rapidly increased to 67% at age 10 years [2]. The prevalence of H. pylori in children in developed countries 

is estimated at around 10%, but can reach 30-40% in children from low socioeconomic groups. In Jakarta, 

the prevalence of H. pylori infection based on serological examination in 150 elementary school students 

was reported to be around 27% and 90% with gastric seropositivity [3]. 

 

H. pylori bacteria are gram-negative and motile bacteria that invade the unfavorable microenvironment of 

the human stomach. H. pylori can survive for life in the host if the infection is not treated effectively. Some 

patients may develop several diseases including gastritis, gastroduodenal ulcer, dysplasia, and gastric 

cancer. The main characteristic of gastritis caused by H. pylori is the increased infiltration of inflammatory 

cells as the first change detected [4]. 

 

Gastritis is a condition characterized by inflammation of the gastric mucosa confirmed by histopathological 

examination [5]. The term gastritis can only be enforced when inflammation is found in the gastric mucosa 

[6]. The incidence of gastritis in Indonesia is quite high, around 274,396 cases out of 238, 452,952 

inhabitants. The incidence of gastritis in Surabaya reached 31.2%, Denpasar 46% while in Medan 91.6% 

[7]. Seroepidemiological studies in Indonesia show the prevalence of gastritis is 36 - 46.1% with the 

youngest age 5 months. In the age group under 5 years of 5.3 to 15.4% have been infected. Infection at an 

early age is thought to play a role as a risk factor for malignant degeneration in the elderly [8]. 

 

Inflammation and infection is a disease that will be followed by changes in the hematological system. These 

changes are a picture of the immune response and are a form of body defense against bacterial infections, 

trauma, autoimmune and malignant diseases. Several studies have also written about the ESR method, 

where the ESR is increased in patients who have disease caused by infection. This is also the basis for 

researchers to suspect that ESR is increased in H. pylori infection so that later it can be an early marker in 

establishing the steal of H. pylori gastritis. 

 

2. Method 

This study is a observational analytic with cross sectional study conducted at outpatient and inpatient 

Universitas sumatera Utara hospital and network hospitals, which will be held from Ocotber 2020 to 

January 2022. This study included 52 children with recurrent abdominal pain with the inclusion criteria 

children aged 7-18 years come with complaints of recurrent abdominal pain according to Aplay's criteria. 

Parents agreed to carry out the procedure and examination, and signed the informed consent form. 

Exclusion criteria were all children who meet the Aplay’s criteria but without several disorders such as 

cognitive, mental retardation, history of malignancy, history of autoimmune disease, history of pulmonary 

infection and dehydration. 

 

2.1 Procedure for performing CLO Test 

2.1.1 Patient Preparation 

Patients should not take antibiotics and bismuth 2 weeks before the biopsy.5 Patients should not take proton 

pump inhibitor (PPI) agents for 14 days prior to the procedure because these drugs interfere with the growth 

of the organism [8]. 

 

2.1.2 Biopsy 
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It is recommended to perform a biopsy of the gastric area 2 cm from along the lower pylorus or through the 

arch of the antrum. Cut off normal-looking tissue, avoiding eroded tissue because H. pylori is only present 

in small amounts in the area. Standard forceps biopsy should be performed according to the appropriate size 

when performing the test. In addition the sample can fit into the CLO test well. It is not permissible to 

contaminate the specimen with blood in the first biopsy area [8]. 

 

2.1.3 Procedure 

After removing the test slide from the refrigerator, lift the label on the CLO test slide to expose it to the 

yellow gel (to speed up the test results the gel should reach room temperature before insertion of the biopsy 

for about 7-10 minutes). Using a clean applicator (eg toothpick) push the entire sample from the forceps 

under the surface of the gel, ensuring that the specimen is completely submerged. Replace and cover with a 

stamped label, including the date and time of the specimen on the label. Place the specimen over the 

designated area to wait for opening. Dispose of specimens in appropriate biohazard containers and then 

carry out documentation [8]. 

 

2.1.4 Interpretation 

Any color change in the gel (red, magenta, pink, bright orange) indicates the presence of H.pylori (positive 

result). Positive results should be recorded as soon as possible. The negative test remains yellow after the 

tissue sample is in the gel (if the gel color is yellow within 24 hours). If it does not read within 24 hours, 

store the slides at room temperature and read up to 72 hours of storage [8]. 

 

3. Statistical Analysis 

The type of data collected in this study is primary data obtained directly from respondents through history 

taking, physical examination, supporting examination in the form of CLO examination and laboratory 

results of LED examination. Data were analyzed using SPSS version 20 after confirming the completeness 

of the data. Descriptive data are reported in the form of percentages and Chi Square and Fischer's Exact 

statistical tests are carried out. 

 

4. Results 

This study was conducted on 52 children with gastritis who met the inclusion and exclusion criteria. The 

results of endoscopic examination showed that 32 children were H. pylori positive and 20 children were H. 

pylori negative. Female sex amounted to 37 (71.2%) children. The mean age was 12.38 years with the 

youngest age being 2.8 years and the oldest being 17.8 years. The mean weight and height are 38.42 kg and 

139.92 cm. The largest ethnic group is the Batak, with around 18 (34.6%) children. Junior high school 

education level is about 17 (32.7%) children. The majority of father and mother's education is college. In 

general, the socioeconomic level is moderate, around 47 (90.4%) children. The most clinical symptom was 

abdominal pain in 35 (67.3%) children. A total of 39 children had a family history of gastritis. Table 1 

shows subject characteristics. 

 

Table 2 shows whether there are differences in the characteristics of the subjects based on the presence of 

H. pylori. A total of 32 children with H. pylori were positive, there were about 23 (71.9%) female children, 

while as many as 20 H. pylori negative children there were 14 (70%) female children. By using the Chi 

Square test, there was no difference in the proportion of sex in the two study groups (p=0.7885). The mean 

age of children with H. pylori positive was 12.44 years and the mean age of children with H. pylori negative 

was 12.28 years. There was no significant difference in age between the two study groups after being 

analyzed using the Mann Whitney test (p=0.735). 
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The mean weight and height in the group of children with positive H. pylori were 40.03 kg and 141.28 cm 

and in the group of children with negative H. pylori, the means of weight and height were 35.85 kg and 

137.75 cm, respectively. There was no difference in mean weight or height between the two groups 

(p>0.05). 

 

The Batak tribe was reported to be dominant in the H. pylori positive group of about 12 people (37.5%). In 

the negative H. pylori group, there were 6 (30%) children with Batak and Malay ethnic groups. There was 

no difference in the proportion of ethnic groups (p=0.509) in the two study groups after being tested with 

Kruskal Wallis. Moderate socioeconomic levels were dominant in both groups. In the H. pylori group there 

were 28 (87.5%) children and 19 (95%) children in the H. pyori negative group. By using Fischer's Exact 

test, there was no difference in socioeconomic level in the both of study groups (p=0.637). 

 

Most of the children's education in the H. pylori positive group was elementary school, about 10 (31.3%) 

children and in the negative H. pylori group the most children's education was junior high school, about 8 

(40%) children. There was no significant difference in the level of children's education in the two study 

groups (p=0.889) after being analyzed using the Kruskal Wallis test. The majority of the education level of 

fathers and mothers is tertiary education in both groups. There was no significant difference in the level of 

education of fathers and mothers in the two study groups (p>0.05). 

 

Approximately 7 (21.9%) children in the H. pylori positive group had a family history of gastritis and as 

many as 6 (30%) children in the H. pylori negative group had a family history of gastritis. There was no 

significant difference in family history in the two study groups (p=0.510) after being tested with Chi 

Square. The most common symptom in the group of children with positive H. pylori was abdominal pain in 

21 (65.6%) children. Likewise, in the negative H. pylori group, the most symptoms were abdominal pain 

with 14 (70%) children. There was no significant difference in clinical symptoms between the two study 

groups (p=0.884) with the Kruskal Wallis test. 

 

Table 1. Subject Characteristics 

Characteristics n = 52 

Sex, n (%)  

   Boy 15 (28,8) 

   Girl  37 (71,2) 

Age, n (%)  

   Mean  12,38 

   Median 13,05 

   SD 3,33 

   Min – max 2,8 – 17,8  

Weight, kg  
   Means  38,42 

   Median 38,75 

   SD 14,58 

   Min – max 9 – 85 

Height, cm  

   Means  139,92 

   Median 145,5 

   SD 18,13 

   Min – max 4 – 168  

Ethnics, n (%)  

   Aceh 7 (13,5) 
   Batak 18 (34,6) 

   India 1 (1,9) 

   Java 5 (9,6) 
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   Malay 10 (19,2) 

   Minang 6 (11,5) 

   Papua 2 (3,8) 

   Chinese 3 (5,8) 

Level of education, n (%)  

   Kindergarten 3 (5,8) 

   Primary School 16 (30,8) 

   Junior High School 17 (32,7) 
   Senior High School 11 (21,2) 

   College 5 (9,6) 

Father’s Education, n (%)  

   Senior High School 8 (15,4) 

   College 44 (84,6) 

Mother’s Education, n (%)  

   Senior High School 5 (9,6) 

   College 47 (90,4) 

Socioeconomic, n (%)  

   Low  5 (9,6) 

   Middle 47 (90,4) 
Manifestations, n (%)  

   Nausea 1 (1,9) 

   Vomiting 8 (15,4) 

   Hematemesis 8 (15,4) 

   Abdominal Pain 35 (67,3) 

Family History, n (%)  

   Yes 39 (75) 

   No 13 (25) 

 

Approximately 32 children with positive H. pylori were 25 (78.1%) children with elevated ESR. In children 

with negative H. pylori there were only 9 (45%) children with elevated ESR. Using the Chi Square test, it 

was shown that there was a difference in the proportion with increasing ESR between the group of patients 

with H. pylori positive and the group of patients with H. pylori negative. Differences in this proporsion 

shows in table 3. 

 

Table 2 Characteristics of subjects based on the presence of H. pylori infection 

Characteristics 
H. pylori 

p 
(+) n = 32 (-) n = 20 

Sex, n (%)    

Boy 9 (28,1) 6 (30) 0,885a 

Girl 23 (71,9) 14 (70)  

Sex, n (%), mean (SD), tahun 12,44 (3,54) 12,28 (3,04) 0,735b 

Weight, mean (SD), kg 40,03 (16,05) 35,85 (11,78) 0,319c 

Height, rerata (SD), cm 141,28 (19,56) 137,75 (15,79) 0,376b 

Ethnics n (%)    

Aceh 5 (15,6) 2 (10) 0,509d 

Batak 12 (37,5) 6 (30)  

India 1 (3,1) 0  

Java 4(12,5) 1 (5)  

Malay 4 (12,5) 6 (30)  

Minang 3 (9,4) 3 (15)  

Papua 2 (6,3) 0  

Chinese 1 (3,1) 2 (10)  

Socioeconomic, n (%)    
   Low  4 (12,5) 1 (5) 0,637e 

   Middle 28 (87,5) 19 (95)  

Level of education, n (%)    

   Kindergarten 2 (6,3) 1 (5) 0,889d 
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   Primary School 10 (31,3) 6 (30)  

   Junior High School 9 (28,1) 8 (40)  

   Senior High School 8 (25) 3 (15)  

   College 3 (9,4) 2 (10)  

Father’s Education, n (%)    

   Senior High School 6 (18,8) 2 (10) 0,463e 

   College 26 (81,3) 18 (90)  

Mother’s Education, n (%)    
   Senior High School 4 (12,5) 1 (5) 0,637e 

   College 28 (87,5) 19 (95)  

History of family, n (%)    

   Yes 7 (21,9) 6 (30) 0,510a 

   No 25 (78,1) 14 (70)  

Manifestations, n (%)    

Nausea 1 (3,1) 0 0,884d 

Vomiting 5 (15,6) 3 (15)  

Hematemesia 5 (15,6) 3 (15)  

Abdominaal Pain 21 (65,6) 14 (70)  
aChi square, bMann Whitney, cT Indepedent, dKruskal Wallis, eFischer’s Exact 

 

Table 3 Differences in the proportion of ESR by H. pylori infection 

 
H . pylori 

pa 

(+) n = 32 (-) n = 20 

LED, n (%)    

   Abnormal 25 (78,1) 9 (45) 0,015 

   Normal  7 (21,9) 11 (55)  
aChi Square  

 

5. Discussion 

H. pylori infection is an acquired disease in children and can persist without antibiotics. The incidence of H. 

pylori infection in developed countries is about 20%, while in developing countries the high number is 

around 90%, with the main transmission being oral-oral, and fecal-oral [9]. Recurrent abdominal pain is one 

of the gastrointestinal symptoms that is often experienced in preschool and school age children with a 

prevalence of around 10% [10]. [11] reported that H. pylori infection occurs in almost 80% of children with 

recurrent abdominal pain. 

 

This study was followed by 52 children with gastritis who had met the inclusion and exclusion criteria. The 

results of endoscopy showed that there were 32 children with H. pylori positive and 20 children H. pylori 

negative. The mean age in this study was 12.38 years with the youngest age being 2.8 years and the oldest 

being 17.8 years. The study by [12] about 96 children were analyzed, it was reported that 61 children were 

female (63.5%). The mean age is 11.66 years with the youngest age being 2.8 years and the oldest being 

17.8 years. The study conducted by [13] reported a higher prevalence of H. pylori infection in older 

children, and there was a significant relationship between age and incidence of H. pylori infection 

(p=0.018). Study by [14] reported prevalence of H. pylori age group 6-9 years 13.0% and age group 10-14 

years 28.0% and the study reported that there was a significant relationship between age and incidence of H. 

pylori infection (p<0.05). These results are similar to the findings in this study, which found that the older 

the child, the higher the prevalence of H. pylori infection. 

 

Ethnicity is one of the most widely studied host factors in foreign countries. The prevalence of H. pylori 

infection is reported to be higher in certain ethnic groups such as in China. Based on the migration theory 
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and transmission theory, it is suspected that H. pylori infection will be carried by people migrating from 

areas with high prevalence to the migration destination. A study in Buenos Aires reported a significant 

association between race and H. pylori infection in children [15]. The study conducted by Syam et al. The 

H. pylori infection rate among Malays in Malaysia is only 19.6% and is significantly lower than that of the 

Chinese and Indian populations. In contrast, the Javanese have a very low H. pylori infection rate of only 

2.4%. According to Syam, the five largest islands in Indonesia show a high prevalence of H. pylori, 

including the island of Sumatra. In this study, it was seen that the Batak tribe was dominant in the positive 

H. pylori group as many as 12 (37.5%) children [16]. In the negative H. pylori group, the number of Batak 

and Malay subjects was about 6 people (30%). However, there was no difference in the proportion of ethnic 

groups (p=0.509). According to researchers, the Batak and Malay tribes are high because the largest 

population and dominant tribe in North Sumatra are the Batak and Malay tribes. 

 

Study by [17] a crowded environment and a low socioeconomic environment are considered as risk factors 

for H. pylori infection in children. [18] in Saudi Arabia, it was found that there was a positive relationship 

between socioeconomic status and H. pylori infection where the highest incidence was found in low 

socioeconomic status and this result was quite significant. Contrary to [19] reported that the majority of H. 

pylori cases were found in a middle socioeconomic environment and were associated with employment 

status where most of the work of fathers and mothers were private employees. However, there are 

significant differences between socioeconomic status. While in this study, the socioeconomic level was 

dominated by two groups, where in the positive H. pylori group there were about 28 (87.5%) children and 

19 (95%) children in the negative H. pylori group to the two study groups (p=0.637) so it was not 

significant. According to the researchers, this could occur due to the lack of patient access to gold 

examination in establishing the diagnosis of gastritis. The high cost of examination and limited equipment 

in the area also affect screening. 

 

The level of education of children in the H. pylori positive group with the highest number was primary 

school, as many as 10 (31.3%) children. Then the education level of the majority of fathers and mothers is 

college in the two groups. This was also reported in the study of [20]. Where the education level of children 

in this study is mostly primary school, around 35.7% of children, the education level of parents is mostly 

college. Study in Pontianak reported that there was no significant relationship between education level and 

H. pylori infection [21]. 

 

Functional abdominal pain disorders in children in Primary Health Care Centers were reported to be around 

53.8%, followed by irritable bowwel syndrome around 38.5% and functional dyspepsia around 7.7% [22]. 

[23] in Saudi Arabia reported that children infected with H. pylori had more prominent upper 

gastrointestinal clinical manifestations as recurrent abdominal pain (p<0.001), anorexia (p<0.001), nausea 

(p=0.026) compared to children without H. pylori infection. [24] also reported that the highest clinical 

manifestation between the two groups was recurrent abdominal pain 75.3% in gastritis with H. pylori group 

and 71.4% in gastritis group without H. pylori. 

 

In contrast to the study conducted by [25] where there was no significant relationship between the clinical 

manifestations of gastritis and H. pylori infection such as recurrent abdominal pain (p = 0.726). In this 

study, it was also reported that the most clinical symptom was abdominal pain in 35 (67.3%) children. 

Likewise, in the negative H. pylori group, the most symptoms were abdominal pain with approximately 14 

(70%) children. Thus, there was no significant difference in clinical symptoms between the two study 

groups (p=0.884). 

 



Asra, et.al, 2022                                                                                                      Azerbaijan Medical Journal 

 

3334 
 

H. pylori causes local inflammation in the stomach and a systemic humoral immune response. Most cases 

have asymptomatic chronic inflammation [26]. H. pylori infection, which has a high morbidity rate, is 

recognized as a worldwide problem and the most frequent cause of chronic gastritis [27]. H. pylori attracts 

neutrophils and lymphocytes with several chemotactic proteins released in the stomach. Several substances 

secreted by mononuclear cells and neutrophils induce mucosal inflammation and thus cause gastritis. In 

conclusion, the gastric mucosa is infiltrated by neutrophils, macrophages, and lymphocytes in addition to 

several signaling cytokines, and low-grade subclinical systemic inflammation occurs. H. pylori is primarily 

associated with severe gastric diseases such as chronic gastritis, peptic ulcers, gastric lymphoma, and gastric 

cancer [28]. 

 

The journal Pathology of Nepal, in 2011 reported the accumulation of mast cells in the gastric antrum 

mucosa in H. pylori infection positive patients compared to H. pylori infection negative children [29]. A 

study conducted by MN Tanko et.al 2008, reported an association between H. pylori infection with 

neutrophil activation and chronic gastritis. The study also reported that the higher the intensity of H. pylori 

infection, the more activated neutrophils [26]. Inflammation and infection is a disease that will be followed 

by changes in the hematological system. These changes are an illustration of the immune response and the 

body's defense against bacterial infections, trauma, autoimmune and malignant diseases. For this process, 

many factors play an important role and one of the tests that can be done is checking the erythrocyte 

sedimentation rate [30]. 

 

In this study, 32 children were H. pylori positive in 25 (78.1%) children with increased ESR and children 

with H. pylori negative only 9 (45%) children with increased ESR. The Chi Square test showed that there 

was a significant difference in the proportion of subjects with an increased ESR between the H. pylori 

positive and H. pylori negative patient groups. study of Lorena et al. reported that the mean of pediatric 

patients with chronic H. pylori gastritis increased compared to the H. pylori negative control group, but was 

not significant [31]. Similar results were also reported in another study by Lorena et al. in Romania in 2019, 

where leukocytes, neutrophils and ESR were higher among H. pylori positive children. Edmund's study in 

1897 reported the first on the LED method, he observed differences between the levels of blood coagulation 

of each individual sample. Blood with a smaller form of erythrocytes undergoes a faster deposition, and the 

rate of deposition is also influenced by fibrinogen. He also saw the ESR increase in patients who had a 

higher rate of infection [32]. The lack of research on H. pylori gastritis in children, especially related to the 

erythrocyte sedimentation rate, is a challenge for researchers. In this study, there are still some limitations, 

namely the study only used the cross-sectional method so that further research is still needed. 

 

6. Conclusion 

Based on the results of research and discussions that have been carried out using the Chi Square test, it 

shows that there is a difference in the proportion of subjects with ESR, in H. pylori positive children, ESR 

tends to increase. 
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