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Abstract 
Background: Helicobacter pylori (H. pylori) remains the most frequently encountered etiological factor of pediatric gastritis and can persist until adulthood, being responsible for chronic inflammation of the gastric mucosa, as well as for digestive and extra-digestive complications. This study aimed to assess the differential expression of mRNA-204 and mRNA-155 in relation to gastritis, and assess their relation with the presence of H. pylori in children. Methods; This cross-sectional study included 80 children with gastritis divided into two subgroups; H. pylori positive group (61.2%) and H..pylori negative group (38.8%) children). And 80 healthy children as a control group. All included children were subjected to full history taking, complete clinical examination and laboratory assessment if mRNA 155 and mRNA 204. Endoscopic examination and histopathological assessment of stomach biopsy were done to all patients. Results: Children with H pylori positive had statistically lower mRNA 204 and statistically higher mRNA 155 compared to children with H pylori negative and controls.  mRNA-204 decreased significantly with increasing the grade of gastritis, and with grades of H pylori infection. mRNA-155 increased significantly with increasing the grade of gastritis, and with grade of H pylori infection. In multivariate regression model, H pylori in stool, mRNA 204 and mRNA 155 were independent predictors of H pylori infection in children. Conclusion: mRNA-204 and mRNA-155 can be used as predictors of risk of H pylori infection in children. Further larger studies are needed towards establishing the new preventive measures.
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Introduction 
Gastritis represents one of the major public health concerns in children, with particularities in terms of histology findings and comprising a large spectrum of dyspeptic symptoms (1).
Helicobacter pylori (H. pylori) remains the most frequently encountered etiological factor of pediatric gastritis and can persist until adulthood, being responsible for chronic inflammation of the gastric mucosa, as well as for digestive and extra-digestive complications (2). Considered a major carcinogenetic factor, H. pylori-induced chronic inflammatory modification of the gastric mucosa can evolve into preneoplastic lesions, which become more prevalent with age increase  (3).
Ultimately, the immune response will be essential for infection progression and initiation of carcinogenetic processes, which imply the activation of numerous molecular pathways, resulting in alterations of cellular deoxyribonucleic acid (DNA) and ribonucleic acid (RNA)  (4).
miRNAs are short non-coding RNAs which negatively regulate gene expression at the post-transcriptional level , miRNAs have been proven to play a role in various biologic processes and their dependence upon target gene expression translates into contradictory effects on different organs and tissues. Given their proven role in the modulation of the innate and adaptative immune response, miRNAs are regarded as key regulators of inflammatory pathways triggered by pathogens (5).
One of the main functions of miRNAs is the downregulation of protein synthesis, including the ones responsible for cell division inhibition. Thus, alteration of miRNA expression has been linked to abnormal cell division, an important milestone in the initiation and evolution of carcinogenesis (6).
miRNA-155 prevent excessive inflammatory responses triggered by H. pylori infection, with miRNA-155 acting as an integrated part of a negative feedback loop mechanism which will, in the end, inhibit the release of pro-inflammatory cytokines (7).
miRNA-204 acts as a tumor suppressor in multiple types of cancer through regulating multiple target genes. miRNA-204 reduces the expression of the antiapoptosis gene BCL-2 in GC cells and leads to their sensitization to the chemotherapeutic agents 5-FU and oxaliplatin, thereby influencing the prognosis of patients (8). 
This study aimed to assess the differential expression of miR-155 and miRNA-204 in relation to gastritis, and assess their relation with the presence of H. pylori in children.
Patients and methods
This cross-sectional study was conducted at Gastroenterology and hepatology unit, Pediatric department, Benha University Hospital, Benha, Egypt.during the period from September 2023 to September 2025, and  included 80 children with gastritis attending the gastroenterology and hepatology unit at benha university hospital who accept to participate and fulfill the inclusion criteria. And 80 age and sex matched, healthy children as a control group. 
Inclusion Criteria
Children less than 18 years old with symptoms that motive the performance of upper gastrointestinal endoscopy this include children with;
1) Peptic-like dyspepsia diagnosed by the presence of two or more of the following: periodic pain,pain relieved by food, pain relieved by antacid,pain before meal or while hungry, nausea and/or vomiting,and night pain.
2) Dysmotility-like dyspepsia diagnosed by presence of two or more of the following: abdominal floating or distention, anorexia,or weight loss, pain aggravated by food or milk and pain relieved belching.
3) Reflux-like dyspepsia diagnosed if the child presented wih either heartburn, chest pain or acid regurgitation.
4) Children who have red flags including (anemia,high ESR,GI bleeding, faltering growth "failure to thrive" ).
Exclusion Criteria:
· Patients with gastrointestinal diseases that might explain abdominal pain e.g., inflammatory bowel disease,celiac disease and functional abdominal pain.
· Patients with medical comorbidites or any other major chronic disease.


Sample size
Epiinfo program was used to calculate the least sample size at 0.05 level of significance  and power 0.8 ,it was 80 patients.
Study groups
All children were divided into two groups according to the result of upper endoscopy:
· Gastritis group: included 80 children with gastritis, this group were further divided into two subgroups;
· H.pylori positive group: included 49 children (20 males and 29 females), their mean age was 10.2±4.3 years.
· H.pylori negative group: included 31 children (17 males and 14 females), their mean age was 9.6±4.2 years.
· Control group: included 80 children (38 males nad 42 females), their mean age was 10.6±4.1 years.
Ethical Consideration
Approval of the study Protocol by the Ethical Scientific Committee of Benha university was obtained. Informed Consent was obtained from the Patients who were informed about all study procedures before enrollment in the study
All included patients were subjected to full history taking, complete clinical examination, abdominal ultrasound, laboratory assessment as complete blood count, ESR, stool analysis and culture, urine analysis and culture, H.pylori stool Ag test and And Upper GIT endoscopy and  histopathology of gastric and doudenal biopsies.
Gene expression was done by quantitative reverse transcription-polymerase chain reaction (qRT-PCR). 
Sampling 
Paraffin-embedded biopsies were sectioned into 10-μm-thick slices, two of which were deposited into 1.5-ml microcentrifuge tubes and dewaxed via immersion in xylene at 50 °C, followed by absolute and 96% ethanol. 
Extraction of total RNA (including miRNA) was performed using the Qiagen RNeasyPlus Universal Mini Kit (Qiagen, Hilden, Germany) according to manufacturer’s protocol. Briefly, the samples were homogenized in QIAzol Lysis Reagent using TissueRuptor. RNA was further precipitated with chloroform, mixed with 1.5 volumes of 100% of Ethanol and following precipitation and washing steps eluted in RNase-free water. The concentration of extracted RNA was assessed using UV-spectrophotometry. MiRNA expression was quantitatively evaluated using either the TaqMan miRNA assay (Applied Biosystems, CA, USA) or SYBR Green (RNU6b) method. Approximately 20 ng of total RNA were reverse transcribed and quantitative real-time PCR analysis was subsequently carried out using the TaqMan Universal PCR Master Mix II (Applied Biosystems) or Power SYBR Green PCR-MasterMix (Applied Biosystems). U6 snRNA was used as endogenous control for normalization. Sequences of mature miRNAs and endogenous control were identified using the miRbase. (9,10)
	U6snRNA
	GTGCTCGCTTCGGCAGCACATATACTAAAATTGGAACGATACAGAGAAGATTAGCATGGCCCCTGCGCAAGGATGACACGCAAATTCGTGAAGCGTTCCATATTTT

	mRNA 155
	5’-ACACTCCATCTGGGTTAATGCTAATCGTG-3’

	mRNA 204
	5’-ACACTCCAGCTGGGTTCCCTTTGTCATCCTAT-3’


RNA was reverse-transcribed into cDNA using the TaqMan® MicroRNA RT Kit (Applied Biosystems, USA Part No. 4366596), in combination with the stem loopTaqMan® MicroRNA and control RT primer 5× (Applied Biosystems, USA, part No. 4427975), allowing the simultaneous reverse transcription of target miRNAs and control according to the manufacturer’s instructions.
· Real-time polymerase chain reaction amplification and analysis
Real-time polymerase chain reaction (PCR) was performed using TaqMan microRNA assays specific to the corresponding mature sequence analyzed. Quantitative PCR (qPCR) steps were run in the StepOne real-time PCR system (Applied Biosystems) using TaqMan® MicroRNA assays 20× (Applied Biosystems, USA, part No.4427975), TaqMan® Endogenous Control Assay 20× (Applied Biosystems, USA, part No.4427975), and TaqMan® Universal Master Mix II, no UNG 1 × 1 mL (Applied Biosystems, USA, part No.4440043).
· Data analysis: comparative CT method (ΔΔCT)
The miRNA expression level was measured using the CT method. The expression for each miRNA is represented by the difference between its CT value and the average CT value of reference genes, per sample, within a given sample set. We used U6 snRNA as the reference gene. The relative expression (fold change) for each candidate miRNA within each group was then calculated using the equation 2−∆∆CT . The ΔCT for each miRNA in each sample was calculated as follows: ∆CTsample = CTtargetmiRNA − CTU6snRNA. Then, ∆∆CT was calculated as follows: ΔΔCT = (CTmiRNA − CTU6snRNA) patients − (CTmiRNA − CTU6snRNA) controls.
 Relative quantification:
When SYBR dye is added to a sample, it immediately binds to all double-stranded DNA present in the sample. During PCR, DNA polymerase amplifies the target sequence which creates the PCR products. SYBR dye then binds to each new copy of double-stranded DNA. As the PCR progresses, more PCR product is created. SYBR® dye binds to all double-stranded DNA, so the result is an increase in fluorescence intensity proportioned to the amount of PCR product produced.
Statistical analysis
The data were coded, entered and processed on computer using SPSS (version 24). The results were represented in tabular and diagrammatic forms then interpreted. Mean, standard deviation, range, ‎frequency, and percentage were use as descriptive statistics. The accepted level of significance was 0.05. The following tests were done: Chi-Square test Χ² was used to test the association variables for categorical data. Student's t-test was used to assess the statistical significance of the difference between two population means in a study involving independent samples, with normal distribution. One way ANOVA test was used to assess the statistical significance of the difference between more than two population means in a study involving independent samples, with normal distribution. Spearman’s correlation coefficient: it evaluates the linear association between 2 quantitative variables (one is the independent variable X, and the other is the dependent variable. Y). The receiver operating characteristic (ROC) curve provides a useful way to evaluate the sensitivity and specificity of quantitative diagnostic measures that categorize cases into one of two groups. The optimum cut-off point is defined as that which maximizes the area under the curve (AUC) value. AUC > 0.9 has high accuracy, while 0.7–0.9 indicates moderate accuracy, 0.5–0.7, low accuracy and 0.5 a chance result. Logistic regression analysis was used for the prediction of risk factors when the dependent variable is categorical, using generalized linear models. An odds ratio (OR) is a measure of the association between an exposure and an outcome. Probability of results; A p-value is considered significant if (<0.05) at the confidence interval of 95%, or highly significant if (p<0.001).
Results 
This study included 80 children with gastritis divided into two subgroups; H. pylori positive group and H.pylori negative group. And 80 healthy children as a control group. There was no statistical significant difference between the studied groups regarding age, sex or residence. Table 1.
Children with H pylori positive had statistically lower mRNA 204 compared to children with H pylori negative and controls (Mean±SD was 3.8 ±1.9, 6.8 ±2.2, 10.5 ±2.4, respectively, p<0.001), Figure 1. Children with H pylori positive had statistically higher mRNA 155 compared to children with H pylori negative and controls (Mean±SD was 13.3 ±4, 5.1 ±2.5, 1.8 ±0.6, respectively, p<0.001), figure 2.
mRNA-204 decreased significantly with increasing the grade of gastritis, and with grades of H pylori infection (H pylori in stool, biopsy reported in stomach and H pylori infection). While there was no significant difference in miRNA-204 regarding esophagitis or duodenitis. Table 2
between mRNA 204 and (mRNA 155), there was no statistical significant positive correlation between mRNA 204 and (hemoglobin). While there was no statistical difference between mRNA and age, weight, height, BMI, platelets, WBCs. Table 3
mRNA-155 increased significantly with increasing the grade of gastritis, and with grades of H pylori infection (H pylori in stool, biopsy reported in stomach and H pylori infection). While there was no significant difference in miRNA-155 regarding esophagitis or duodenitis. Table 4
There was statistical significant negative correlation between mRNA 155 and (mRNA 204), there was no statistical significant negative correlation between mRNA 155 and (weight, BMI, hemoglobin). While there was no statistical difference between mRNA and age, height, platelets, WBCs.  Table 5
ROC analysis was done to assess the performance of mRNA-204 and mRNA-155 to detect H. pylori infection; regarding mRNA 204; AUC was 0.826 (95% confidence interval: 0.725-0.916), p<0.001. At a cutoff point < 4.8, the sensitivity was 77.5% and specificity was 80.8%. Regarding mRNA-155; AUC was 0.952 (95% confidence interval: 0.909-1), p<0.001. At a cutoff point >6.6, the sensitivity was 91.8% and specificity was 81.6%. Figure 3.
In univariate regression analysis, GI bleeding, BMI, H pylori in stool, mRNA 204 and mRNA 155 were significant predictors of risk of H pylori infection in the studied patients. In multivariate regression model, H pylori in stool, mRNA 204 and mRNA 155 were independent predictors of H pylori infection in children. Table 6
Discussion
Recent studies have focused upon molecular modulators of signaling pathways involved in gastric inflammation processes. These have included investigations upon the role of miRNAs, short non-coding RNAs which negatively regulate gene expression at the post-transcriptional level. One of the main functions of miRNAs is the downregulation of protein synthesis, including the ones responsible for cell division inhibition. Thus, alteration of miRNA expression has been linked to abnormal cell division, an important milestone in the initiation and evolution of carcinogenesis (5). 
This study aimed to assess the differential expression of mRNA-155 and mRNA-204 in relation to gastritis, and assess their relation with the presence of H. pylori infection in children.
In the present study, Children with H pylori positive had statistically lower mRNA 204 compared to children with H pylori negative and controls. Children with H pylori positive had statistically higher mRNA 155 compared to children with H pylori negative and controls.
Our results were in the same side with Zhou & Xu, (11), who studied downregulation of microRNA-204 increases the expression of matrix metallopeptidase 9 in pediatric patients with pulpitis and Helicobacter pylori infection, they indicated that the levels of miR-204 in pulp tissues, serum and saliva from children with pulpitis and H pylori infection in the stomach were significantly reduced compared with those in pediatric pulpitis patients without H pylori infection. miR-204 may affect inflammatory processes and other oral diseases in pediatric patients with pulpitis and H pylori infection via MMP9, and may be a potential marker for the detection of H pylori infection in pediatric patients with pulpitis.
Our results were in agreement with Mahboobi et al., (10), who studied expression analysis of miRNA-155 level in Helicobacter pylori related inflammation and chronic gastritis, they observed that miRNA-155 expression in H. pylori infected adult patients increased significantly by 5.61 and 10.11 fold in serum and tissue respectively, compared to that observed in the control group. And Ard & Alammar, (12), who studied association of helicobacter pylori infection and miR-155 and miR-146a Gene Polymorphism with Gastric Ulcer Patients, she observed that the expression level of miRNA-155 was significantly higher (P=0.0001) in H. pylori patients (fold change: 18.41 ± 4.02) compared to the control group (fold change: 1.02 ± 0.19). 
Our results weren’t fully agreed with Oana et al., (7), who studied differential expression of miRNA-155 in pediatric gastritis, who observed that MiR-155 expression was augmented in patients with gastritis but did not differ significantly from controls (p = 0.16).
The suppression of miR-204 expression in response to H. pylori infection can be attributed to the increased CpG site methylation in the promoter region of miR-204 host gene TRPM3. This epigenetic suppression of miR-204 activates the TNF-α/NF-κB signaling pathway in H. pylori-induced GC, facilitating GC development and progression and resulting in poor survival in patients with GC (8). 
miRNA-155 is overexpressed in macrophages during H. pylori infection and promotes the production of inflammatory cytokines such as TNF-α and IL-23, which contribute to gastritis. It influences the expression of immune markers on macrophages and T cells, playing a key role in the inflammatory response. Due to its increased expression in infected tissues and serum, miRNA-155 is considered a potential diagnostic indicator for chronic gastritis caused by H. pylori. It has been found to be involved in the autophagy-mediated anti-H. pylori response, which is a cellular process that can help clear the bacteria. High levels of miRNA-155 in chronic gastric inflammation are a marker of gastric cancer development, suggesting it could be a target for therapeutic intervention to prevent cancer progression (5). 
In the current study, mRNA-204 decreased significantly with increasing the grade of gastritis, and with grades of H pylori infection (H pylori in stool, biopsy reported in stomach and h pylori infection). While there was no significant difference in miRNA-204 regarding esophagitis or duodenitis. There was statistical significant negative correlation between mRNA 204 and (mRNA 155). While there was no statistical difference between mRNA and age, weight, height, BMI, platelets, WBCs.  
There is little research of mRNA-204 and H pylori infection in pediatric populations so we compared our results with adult studies
In previous adult studies, Zhou et al., (13), who  studied miR-204 in H. pylori-associated gastric cancer, they quantified the expression of miR-204 in H. Pylori infection tissues and controls and we found that the miR-204 expression is significantly lower in H. Pylori infected patients. They found that the expression is related to the histology of the patients, that is, the expression of miR-204 is significantly lower in H. Pylori positive patients with chronic atrophic gastritis than chronic non-atrophic gastritis. This expression pattern showed that possibility that miR-204 is related to different kinds of gastritis and the more severe the patients were, the lower the expression of miR-204 was. The results suggest that down-regulation of miR-204 in gastric cancer cell is related to its progression. 
In the same way, Chen et al., (8), who observed that MicroRNA-204 was epigenetically down-regulated by H. pylori infection in gastric mucosal cells. It led to enhanced BIRC2 (baculoviral IAP repeat containing 2) expression level and BIRC2/TNF-a/NF-kB signaling pathway activities, which promoted angiogenesis and metastasis of gastric cancer cells.
Studies have shown that miR-204 expression is significantly lower in H. pylori-positive gastric tissues and cells compared to healthy or H. pylori-negative controls. The down-regulation of miR-204 is associated with more severe gastritis and higher stages of gastric cancer. When miR-204 is down-regulated by H. pylori, its target gene (5).
In the present study, mRNA-155 increased significantly with increasing the grade of gastritis, and with grade of H pylori infection. While there was no significant difference in miRNA-155 regarding esophagitis or duodenitis. There was statistical significant negative correlation between mRNA 155 and (mRNA 204), there was no statistical significant negative correlation between mRNA 155 and (weight, BMI, hemoglobin). While there was no statistical difference between mRNA and age, height, platelets, WBCs.  
In the same line, Cortés-Márquez et al., (14), who studied differential expression of miRNA-146a and miRNA-155 in gastritis induced by Helicobacter pylori infection in paediatric patients, adults, and an animal model, they included 16 children with H pylori and 9 children without H pylori, the expression of miRNA-155 in infected children increased by 79.4-fold (on average), compared to that observed in the control group. However, these results were not significant (p = 0.12 and p = 0.07 respectively). Additionally, the expression levels of miRNA-155 increased by an average of 62-fold, respectively, in adult patients with follicular gastritis when compared to those of the controls.  This difference could be explained by the small sample size in this study.
There is shortage in studies assessed micro RNA in children with H pylori, as most studied concentrated in adults especially in patients with metaplasia, or gastric cancer. However, in our study we found no cases with atrophy or metaplasia. Thus our study, opened a new era for early prediction of cancer possibility, to prevent future sequences in children with H pylori.
Conclusion
Increased expression of mRNA 155 and decreased expression of mRNA 204 is associated with H pylori infection and gastritis severity. mRNA 155 increased significantly with increasing the grade of gastritis, mRNA 204 decreased significantly with increasing the grade of gastritis. They can be used as predictors of risk of H pylori infection in children
Further larger studies are needed to approve these results and to evaluate multiple miRNAs in relation to childhood and adolescent gastritis and expanding the research on wider populations might represent important steps towards establishing the new preventive measures.
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Table 1: Sociodemographic data of the studied groups 
	
	H. pylori positive group
	H. pylori negative group
	Control group
	Test 
	P value 

	
	N=49
	%
	N=31
	%
	N=80
	%
	
	

	Age  (years)
	Mean±SD
	10.2±4.3
	9.6±4.2
	10.6±4.1
	F=0.67
	0.51

	
	Range 
	3-17
	3-17
	3-17
	
	

	Sex
	Male
	20
	40.8%
	17
	54.8%
	38
	47.5%
	X2= 1.5
	0.47

	
	Female
	29
	59.2%
	14
	45.2%
	42
	52.5%
	
	

	Residence  
	Rural 
	24
	49.0%
	13
	41.9%
	39
	48.8%
	X2=0.48
	0.79

	
	Urban 
	25
	51.0%
	18
	58.1%
	41
	51.3%
	
	


X2: Chi-square test, F: F-value of one way ANOVA, *: significant
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Table 2: mRNA 204 as regarding to endoscopic and histological findings in the studied patients
	

	mRNA 204
	Test
	P value

	
	Mean ±SD
	Range
	
	

	H pylori in stool
	Negative
	10.4±2.7
	5.3-13.6
	t=6.5
	<0.001*

	
	Positive
	3.7±3.2
	1.0-12.9
	
	

	Endoscopic finding in esophagus
	Normal
	9.6±4.5
	1.0-13.6
	F=0.95
	0.62

	
	Erosions
	5.9±3.6
	2.4-12.0
	
	

	
	Esophagitis
	7.3±6.7
	3.6-13.1
	
	

	Endoscopic finding in stomach
	Diffuse mild gastritis
	6.2±2.5
	5.3-11.8
	F=8.1
	0.045*

	
	Moderate gastritis
	5.5±2.7
	1.0 -11.9
	
	

	
	Severe gastritis & nodularity
	4.2±2.2
	1.3-0.0
	
	

	
	Gastric ulcer 
	2.4±0.9
	1.7-3.4
	
	

	Endoscopic finding in duodenum
	Normal
	5.2±2.6
	1.0-11.9
	t=0.35
	0.73

	
	Duodenitis
	5.8±3.2
	1.3-11.6
	
	

	Biopsy report of the stomach
	Mild chronic active gastritis
	6.3±2.5
	1.0-11.9
	F=6.4
	0.011*

	
	Moderate chronic active gastritis
	5.2±2.4
	1.0-11.8
	
	

	
	Severe active gastritis
	3.1±2.3
	1.3-10.0
	
	

	H. pylori
	No 
	7.7±3.2
	1.4-11.9
	F=7.9
	0.021*

	
	+
	4.2±2.5
	1.3-11.7
	
	

	
	++
	3.8±2.6
	1.0-11.7
	
	

	
	+++
	3.2±1.5
	1.0-5.2
	
	


F: F-value of one way ANOVA, t: student t-test, *: significant, 

Table 3: Correlations between mRNA 204 and patients clinical data and laboratory investigations 
	
	mRNA 204

	
	r
	P value 

	Age /years
	0.067
	0.400

	Weight (percentile)
	0.162
	0.095

	Height (percentile)
	0.067
	0.401

	BMI (percentile)
	0.181
	0.109

	Hemoglobin (mg/dl)
	-0.324
	<0.001*

	Platelets (x103/L)
	-0.041
	0.607

	WBCs (x103/L)
	-0.035
	0.656

	mRNA 155
	-0.629
	<0.001*


r: correlation coefficient, *: significant

Table 4: mRNA 155 as regarding to endoscopic and histological findings in the studied patients
	
	mRNA 155
	Test
	P value

	
	Mean ±SD
	Range
	
	

	H pylori in stool
	Negative
	6.1±4.1
	1.1-19.6
	t=6.1
	<0.001*

	
	Positive
	13.3±3.8
	5.4-19.2
	
	

	Endoscopic finding in esophagus
	Normal
	10.3±5.4
	1.1-19.6
	F=1.1
	0.57

	
	Erosions
	8.3±4.1
	4.5-14.5
	
	

	
	Esophagitis
	10.8±8.9
	4.5-17.1
	
	

	Endoscopic finding in stomach
	Diffuse mild gastritis
	9.1±4.8
	1.1-18.1
	F=8.9
	0.009*

	
	Moderate gastritis
	10.0±5.3
	1.2-19.1
	
	

	
	Severe gastritis & nodularity
	10.9±5.8
	3.5-19.6
	
	

	
	Gastric ulcer
	17.2±1.8
	15.6-19.2
	
	

	Endoscopic finding in duodenum
	Normal
	9.6±5.2
	1.1-19.2
	t=1.2
	0.27

	
	Duodenitis
	10.9±5.5
	3.6-19.6
	
	

	Biopsy report of the stomach
	Mild chronic active gastritis
	9.0±4.5
	1.1-18.1
	F=5.9
	0.036*

	
	Moderate chronic active gastritis
	10.0±5.5
	1.2-19.1
	
	

	
	Severe active gastritis
	12.1±5.9
	3.5-19.6
	
	

	H.pylori
	No
	5.1±2.5
	1.1-13.3
	F=66.3
	<0.001*

	
	+
	10.2±3.3
	5.4-16.8
	
	

	
	++
	14.5±2.7
	8.6-18.1
	
	

	
	+++
	18.2±1.6
	14.9-19.6
	
	


F: F-value of one way ANOVA, t: student t-test, *: significant, 

Table 5: Correlations between mRNA 155 and patients clinical data and laboratory investigations 
	
	mRNA 155

	
	r
	P value 

	Age /years
	-0.066
	0.404

	Weight (percentile)
	-0.251
	<0.001*

	Height (percentile)
	-0.132
	0.096

	BMI (percentile)
	-0.285
	<0.001*

	Hemoglobin (mg/dl)
	-0.208
	0.008*

	Platelets (x103/L)
	0.082
	0.302

	WBCs (x103/L)
	0.058
	0.466

	mRNA 204
	-0.629
	<0.001*


r: correlation coefficient, *: significant

Table 6: Univariate and multivariate regression analysis of the factors that can predict risk of H pylori infection in the studied group
	
	Univariate analysis
	Multivariate analysis

	
	OR (95% CI)
	P value
	OR (95% CI)
	P value

	GI bleeding
	2.22 (1.11 – 9.73)
	0.041*
	1.37 (0.88 – 10.6)
	0.09

	BMI
	0.87 (0.59 – 1.81)
	0.032*
	0.96 (0.78 – 1.63)
	0.12

	H pylori in stool
	4.36 (1.4 – 16.3)
	0.015*
	2.9 (0.52 –7.89)
	0.042*

	mRNA 204
	7.82 (2.6-19.1)
	<0.001*
	6.7 (3.11 – 14.1)
	<0.001*

	mRNA 155
	0.68 (0.49-1.32)
	0.031*
	0.73 (0.53-1.2)
	0.009*


OR: odds ratio, CI: confidence interval, *: significant
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[bookmark: _Toc210944534]Figure 1: mRNA 204 in the studied groups.
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[bookmark: _Toc210944535]Figure 2: mRNA 155 in the studied groups.
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[bookmark: _Toc210944545]Figure 3: ROC curve of performance of mRNA-204 and mRNA-155 to detect H. pylori infection.
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