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SUMMARY 
Objective: The study aimed to detect the presence of Helicobacter pylori infection in children using two investigative 

methods: the rapid urease test and histological methods. It also examined the relationship between socioeconomic 

status and Helicobacter pylori infection. 

Design: This was a cross-sectional study conducted in the paediatric theatre at Korle Bu Teaching Hospital in Accra, 

Ghana. 

Participants: Children who were scheduled for upper gastrointestinal endoscopy were recruited into the study.  

Main outcome measures: The presence of Helicobacter pylori in gastric biopsies was measured using a rapid urease 

test and histology. 

Results: Seventy-three children aged 2 years to 16 years were seen during the period. Both tests were positive at the 

same time in 36 (49.3%) out of the 73 children (p<0.0001). The positivity rates for the rapid urease test and histology 

were 57.5% and 53.4 %, respectively. Significant predictors of the histology presence of H. pylori were a large house-

hold size of at least 6 members (AOR: 4.03; p<0.013) and the presence of pets at home (AOR: 3.23; p<0.044). 

Conclusions: Substantial agreement was found between the rapid urease test and histology examination of gastric 

biopsies for the presence of H. pylori. Children from large households and those with pets at home appear to have 

increased odds of having H. pylori infection of the gastric mucosa. 
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INTRODUCTION 
Helicobacter pylori (H. pylori) is one of the most com-

mon worldwide human infections.1 About 50% of adults 

the world over are infected with this pathogen.2 The vast 

majority of individuals acquire this infection during 

childhood.3 The infection is largely asymptomatic in chil-

dren. In symptomatic cases, the clinical features include 

epigastric pain, persistent vomiting, iron deficiency anae-

mia, malnutrition, gastrointestinal bleeding and chronic 

gastritis.4 Compared with adults, peptic ulcer disease 

(PUD) is found less often in infected children undergoing 

upper gastrointestinal endoscopy.5
 

 

 

There are invasive and non-invasive methods of diagnos-

ing the infection.6 The invasive endoscopic tests include 

histology, rapid urease test (RUT), culture, and polymer-

ase chain reaction. Those that do not require endoscopy 

include serum antibody testing, Urea breath tests and fae-

cal antigen tests. All these tests are suitable for the detec-

tion of infection before and after treatment, with the ex-

ception of serology, which may remain positive for some 

time after successful eradication.7 For the accurate inter-

pretation of test results, factors that can lead to false-pos-

itive or false-negative results must be known and consid-

ered. Antibiotics, including penicillin and cephalospor-

ins, and acid-suppressive drugs, particularly proton pump 
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inhibitors (PPIs), should be discontinued for at least 4 and 

2 weeks, respectively before testing.8 9
 

 

This study aimed to detect the presence of H. pylori in-

fection using two different invasive methods (RUT and 

histology) and to study the relationship between indi-

cators of poor socioeconomic status and H. pylori in-

fection in these children. The histology test is known to 

have greater than 95% sensitivity and specificity, while 

the RUT has 95% and 85% sensitivity and specificity, re-

spectively. The rationale for performing more than one 

diagnostic test was based on the recommendation of the 

ESPGHAN/NASPGHAN guidelines for the manage-

ment of H. pylori in children and adolescents5 and to 

compare the two tests in our setting. 

 

METHODS 
Population and study site  

Seventy-three children and adolescents who had been 

booked for upper gastrointestinal endoscopy were re-

cruited into the study after obtaining consent from their 

caregivers. This study was conducted in the Paediatric 

Endoscopy Unit, located in the paediatric endoscopy 

unit, located in the paediatric theatre of the Korle Bu 

Teaching Hospital in Accra, Ghana, from March to No-

vember 2018. This unit provides endoscopy service for 

patients within the hospital, as well as those referred from 

other facilities in the country or sub-region. 

 

Exclusion criteria  

Patients who had taken proton pump inhibitors and/or an-

tibiotics in the preceding two and four weeks were ex-

cluded from the study. 

 

Endoscopy and Histology Procedures  

Two invasive tests were used to diagnose the presence of 

H. pylori infection. The procedure was done under con-

scious sedation with intravenous midazolam and keta-

mine. Six biopsies were taken from the antrum and body 

of the stomach for each patient. Two of these biopsies 

were impregnated on the RUT kit (Pronto Dry®), which 

was read by the endoscopist at 5 and 30 minutes using the 

colour scale provided by the manufacturer. In samples 

that were negative in the first 30 minutes, they were read 

again in one hour to confirm the negativity of the result. 

The rest of the biopsies were placed in 10% buffered for-

malin solution in a specimen container appropriately la-

belled and transported to the histopathology laboratory. 

The histopathologist was blinded to the result of the 

RUT. The biopsies were processed routinely into forma-

lin fixed paraffin embedded blocks; slides were prepared 

from thin sections (3um) and stained with Hematoxylin 

and Eosin, Giemsa and special stains. The stained slides 

were examined microscopically for the presence of H. 

pylori-associated gastritis. 

Patients’ information and risk factors  

Each patient’s gender, age, indication for endoscopy, 

type of housing they were living in and the presence of 

pets in the house were obtained. 

 

Ethical approval  

Ethical approval (KBTH-STC 00054/2017) was obtained 

from the Institutional Review Board of the Korle Bu 

Teaching Hospital. First, caregivers’ consent was ob-

tained, and verbal assent was obtained from children 7 

years of age and above. 

 

Statistical Analysis 

Data were captured on a Microsoft Excel spreadsheet and 

exported to Stata version 13.0 for analysis. Frequencies 

and percentages were determined for categorical varia-

bles, whilst numeric variables were summarized using 

means and their corresponding standard deviations. To 

determine associations among categorical variables, 

cross-tabulation was done Pearson’s chi-square values 

were computed and their corresponding p-values deter-

mined. Simple logistic regression models were fitted to 

the data using each of the dichotomised patient charac-

teristics as a predictor variable and one of the diagnostic 

tests as the outcome variable. Crude odds ratios (e β) 

were computed in each of the bivariate models as a meas-

ure of the strength of association between test results and 

the selected predictor. Using the simple logistic regres-

sion model with rapid urease test result as an outcome 

variable and each of the patients’ characteristics in the 

first column of Table 3 as a predictor variable, we ob-

tained the first set of crude odds ratios with correspond-

ing p-values shown in Table 3.  

 

Repeating the analysis with the same model but this time 

using the histologic presence of H. pylori in gastric bi-

opsy as the outcome variable, we obtained the second set 

of crude odds ratios and corresponding p-values shown 

in Table 3. Adjusted odds ratios (AOR) were computed 

in a multiple logistic regression model using each of the 

diagnostic tests as an outcome variable at a time and the 

dichotomised patients’ characteristics as covariates in the 

model (see Table 4). Cohen’s Kappa statistic was also 

computed to determine agreement between the two diag-

nostic tests. Statistical significance was determined at 

p<0.05. 

  

RESULTS 
 Seventy-three children were seen during the period. 

Their ages ranged from 2 to 16 years, with a median age 

of 9 years. As shown in Table 1, they were predominantly 

males (60 %), lived in self-contained (nuclear family 

only) houses (64 %), and came from households of size 

less than 6 members (59 %). Most (68 %) did not have 

pets in their houses. 
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Table 1 Demographic and household characteristics of 

the participants 
Demographic characteristics Number(%), n= 73 

Age (years)  

         0-4 9(12.3) 
         5-9 33(45.2) 

         10-14 28(38.4) 

         15-19 3(4.1) 
Mean 8.8 

Standard Deviation 3.3 

Sex  
         Males 44(60.3) 

         Females 29(39.7) 

Type of housing  
         Compound 26(35.6) 

         Self-contained 47(64.4) 

Household size  
         Less than 6 43(68.9) 

         6 or more 30(41.1) 

Type of Pet  
         Cats 12(16.4) 

         Dogs 6(8.2) 

         Cats and Dogs 5(6.9) 
         No pets 50(68.5) 

 

Indications for endoscopy  

The commonest indication for endoscopy was abdominal 

pain in 41 (56.1%) patients; this was followed by gastro-

intestinal bleeding in 12 (16.4%), vomiting in 8 (11.0%), 

heart burns in 8(11.0%) and failure to thrive in 4 (5.5%) 

patients. 

 

Endoscopic appearance of the stomach  

Forty patients (54.8%) had normal-appearing gastric mu-

cosa. Nodularity was the commonest anomaly seen in 19 

(26.0%) children at endoscopy. Twelve (16.4%) were lo-

calised in the antrum, while 7(9.6%) were diffuse nodu-

larity in the stomach. Other lesions observed included er-

ythema with haemorrhages in 6 (8.2%), erosions in 5 

(6.8%) and ulcers in 3 (4.1%) patients. 

 

Table 2 Rapid urease test results against histologic ex-

amination for H. pylori 
 Histology presence of H. pylori 

Rapid Urease 

Test 

Yes No Total 

Positive 36 6 42 
Negative 3 28 31 

Total 39 34 73 

 

In order to show agreement, if any, between the two di-

agnostic tests, RUT results were cross-tabulated with his-

topathology results, as shown in Table 2. Both tests were 

positive at the same time in 36 (49.3%) out of the 73 chil-

dren seen. The positivity rates for RUT and histology ex-

amination of gastric biopsies were 57.5% and 53.4%, 

respectively. The two tests were discordant in 9(12.3%) 

out of 73 children. When Cohen’s Kappa (κ) was run to 

determine if there was agreement between the two tests, 

the analysis showed substantial agreement of 87.7 %, κ 

=0.751 (p<0.0001). 

 

Using histology examination as a confirmatory test, the 

sensitivity and specificity of RUT was estimated as being 

92.3% and 82.4% respectively. 

 

Table 3 Association of Rapid Urease Test (RUT) and the 

presence of H. pylori associated gastritis 
 Histology presence 

of H. pylori n(%) 

p-

value* 

Gastritis n(%) p-value* 

RUT Yes No  Chroni

c gas-

tritis 

No gastri-

tis 

 

Posi-

tive 

36(85.7) 6(14.3) <0.001 42 

(100.0) 

0(0) <0.001 

Neg-

ative 

3(9.7) 28(90.3)  11 

(35.5) 

20 

(64.5) 

 

* p-value for chi-square test 

 

There was a significant association (p-value for chi-

square test <0.05) between positive rapid urease test re-

sults and the presence of chronic gastritis. Chronic gas-

tritis here implies both chronic active and chronic inac-

tive gastritis. All those who tested positive with the RUT 

had chronic gastritis (17 chronic active and 25 chronic 

inactive gastritis). Amongst those who tested negative 

with RUT, 10 patients had chronic inactive gastritis 

whilst just one patient had chronic active gastritis. 

 

There was no significant association between RUT re-

sults and any of the predictor variables of socioeconomic 

status (i.e. age, sex, household size, type of housing, pres-

ence of pets, and whether or not child had been on medi-

cations). However, when the histology presence of H. py-

lori was made the outcome variable in the model, a sig-

nificant association was found between household size as 

well as the presence of pets and the histologic presence 

of H. pylori in gastric mucosa. The crude odds of having 

H. pylori present in gastric mucosal biopsy was more 

than four times higher among children from larger house-

holds (with at least six members) compared with those 

from households with smaller sizes (Crude OR:4.21; 

p<0.006). Children living with pets were also 3.6 times 

as likely to present with H. pylori-associated gastritis. 

Likewise, in a multiple logistic regression model with 

histology presence of H. pylori in the stomach as the out-

come variable, large household size (6 or more) and the 

presence of pets at home were found to be significant pre-

dictors of a positive histology result. 
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Table 4 Bivariate logistic regression analysis using rapid urease test and histology as outcome variables 
Rapid Urease Test H. pylori associated gastritis 

Variable Positive negative Crude Odds Ratio p-value Positive Negative Crude 

Odds Ratio 

p-value 

Age(yrs)         

<5 5 4 0.91 0.898 4 5 0.66 0.564 

≥5 (ref) 37 27 1  35 29 1  

Sex         

Male 24 20 0.73 0.525 23 21 0.89 0.808 

Female (ref) 18 11 1  16 13 1  

Household 

size 

        

≥6 21 9 2.44 0.072 22 8 4.21 0.006* 

<6 (ref) 21 22 1  17 26 1  

Type of hous-

ing 

        

compound 14 12 0.79 0.635 15 24 1.31 0.587 

Self-cont’d 

(ref) 

28 19 1  11 23 1  

Presence of 

pets 

        

Yes 15 8 1.60 0.368 17 6 3.61 0.021* 

No (ref) 27 23 1  22 28 1  

ref=reference category, *Significant at p≤0.05 

 

DISCUSSION 
In this study, we set out to detect the presence of H. pylori 

infection in children reporting for upper gastrointestinal 

endoscopy using two diagnostic methods (rapid urease 

test and histology) and to explore the extent to which the 

two commonly used diagnostic tests agreed with each 

other. We also explored the relationship between each of 

the two diagnostic test results and indicators of socioec-

onomic status. 

 

The findings showed H. pylori infection in 53.4% (by 

histopathology) and 57.5% (by rapid urease test) of the 

children. The rate of infection is comparatively higher 

than previous studies in children in Ghana 10 and Ethio-

pia11, with rates of infection at 14.2% and 34.6%, respec-

tively. These two African studies were done in asympto-

matic children, used faecal stool antigen test, which has 

a lower sensitivity and specificity compared to RUT. 

 

The relatively lower positivity rate for histopathology 

compared with rapid urease test is consistent with previ-

ous studies that have sought to compare the performance 

of the two diagnostic tests.12 Other urease-producing or-

ganisms (Proteus mirabilis, Citrobacter freundii, 

Klebsiella pneumonia, Enterobacter cloacae and Staphy-

lococcus aureus) present in the gastric biopsy or pro-

longed contact of the biopsy with the RUT medium 

longer than 24 hours, could cause a false positive RUT 

and hence a lower histopathology positivity rate.8 Within 

the constraints of a small sample size, this finding seems 

to support the need for a combination of the two tests as 

a gold standard5 whenever possible. However, the sub-

stantial agreement observed between the two tests seems 

to give some confidence to the clinician working under 

unfavourable conditions in a resource-limited environ-

ment to use just the rapid urease test result and clinical 

judgments to inform management decisions. This ap-

proach should, however, be adopted cautiously in view 

of the seemingly high “false positive” rate (14.3%) of the 

rapid urease test in this study. This could be due to the 

small sample used in this study. The need for a larger 

study is thus highly indicated. 

 

Worthy of note is also the observation that a large house-

hold size of at least 6 members (AOR: 4.03; p<0.013) 

and/or the presence of pets at home (AOR:3.23; p<0.044) 

could significantly predict the histologic presence of H. 

the in gastric mucosa. The exact routes of H. pylori in-

fection are still not known. There is some supportive bi-

ologic and epidemiologic evidence that transmission may 

occur through multiple pathways, both from person to 

person and through external sources, with dominant 

routes perhaps varying between different populations. 13 

Also, a number of helicobacter species, including H. py-

lori, have been detected in the gastric mucosa of pet ani-

mals, including dogs, with prevalence ranging from 67–

86% in clinically healthy dogs and 61–100% in animals 

presenting with chronic vomiting.14 Person-to-person 

transmission is most commonly implicated with faecal-

oral, oral-oral, or gastric-oral pathways.15 Early coloniza-

tion in children living under poor socio-economic condi-

tions has been demonstrated, and several studies have 

shown a high prevalence of Helicobacter pylori among 

people in low-income countries. Low-income societies 

are often associated with large household sizes and poor 

living conditions that might favour person-person trans-

mission.  
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Recognising the constraints of small sample sizes on 

multiple logistic regression models, we recommend a 

larger study that will allow one to control for more indi-

cators of socioeconomic factors such as income levels, 

occupation and educational level of parents. 

 

This study is largely limited by the fact that it was per-

formed on symptomatic patients in a hospital setting. 

Hence, this cannot be a true reflection of the prevalence 

of H. pylori within the community as this is commonly 

an asymptomatic infection in children. The small sample 

size, the absence of a gold standard as a confirmatory test, 

and resource constraints are issues that we hope to ad-

dress in a larger study, given adequate funding. 

 

CONCLUSION 
About half of the children presenting for Upper GIT En-

doscopy in Korle Bu Teaching Hospital for various indi-

cations had H. pylori infection. Children from large 

households and those with pets at home have increased 

odds of having H. pylori infection of the gastric mucosa. 

Also rapid urease test agreed substantially with histology 

in the diagnosis of H. pylori infection. In resource-con-

strained settings where there may not be a pathologist, 

the RUT alone is recommended as a confirmatory test for 

the presence of H. pylori. We recommend further studies 

to throw more light on these preliminary findings. 

 

REFERENCES 
1. Chey WD, Leontiadis GI, Howden CW, Moss SF. 

ACG clinical guideline: treatment of Helicobacter 

pylori infection. Am J Gastroenterol. 

2017;112:212-238. 

2. Eusebi LH, Zagari RM , Bazzoli F . Epidemiology 

of Helicobacter pylori infection. Helicobacter . 

2014; 19 Suppl 1: 1 – 5. 

3. Rowland M,   Daly   L,   Vaughan   M,   et   al.   Age-

specific   incidence   of   Helicobacter   pylori. Gas-

troenterology 2006; 130:65–72. 

4. Aguilera Matos I, Diaz Oliva SE, Escobedo AA, 

Jimenez OMV, Villaurrutia YCV. Helicobacter py-

lori infection in children. BMJ Paediatrics Open. 

2020; 4:e000679.doi: 10.1136/bmjpo-2020-00679. 

5. Jones NL, Koletzko S, Goodman K, Bontems P, Ca-

dranel S, Casswall T et al. Joint ESPGHAN/ 

NASPGHAN guidelines for the Management of 

Helicobacter pylori in children and adolescents (up-

date 2016). J Pediatr Gastroenterol Nutr 2017. 

64:991–1003. 

6. Patel SK, Pratap CB, Jain AK, Gulati AK, Nath G. 

Diagnosis of Helicobacter pylori: what should be 

the gold standard? World J Gastroenterol. 2014; 

20(36): 12847‐12859. 

7. Calvet X. Diagnosis of Helicobacter pylori infec-

tion in the proton pump inhibitor era. Gastroenterol 

Clin North Am 2015; 44:507–18. 

8. Uotani T, Graham DY. Diagnosis of Helicobacter 

pylori using the rapid urease test. Ann Transl Med. 

2015;3(1):9. doi: 10.3978/j.issn.2305-5839. 

9. Roy AD, Deuri S, Dutta UC. The diagnostic accu-

racy of rapid urease biopsy test compared to histo-

pathology in implementing "test and treat" policy 

for Helicobacter pylori. Int J Appl Basic Med Res. 

2016;6(1):18-22. 

10. Awuku YA, Simpong DL, Alhassan IK, Tuoyire 

DA, Afaa T, Adu P. Prevalence of helicobacter py-

lori infection among children living in a rural set-

ting in Sub-Saharan Africa. BMC Public Health. 

2017; 17(1): 360. 

11. Shiferaw G, Abera D. Magnitude of Helicobacter 

pylori and associated risk factors among sympto-

matic patients attending at Jasmin internal medicine 

and pediatrics specialized private clinic in Addis 

Ababa city, Ethiopia. BMC Infect Dis. 

2019;19(1):118. 

12. Lee HC, Huang TC, Lin CL, Chen KY, Wang CK, 

Wu DC. Performance of Routine Helicobacter py-

lori Invasive Tests in Patients with Dyspepsia. Gas-

troenterol Res Pract. 2013; 2013:184806. Doi: 

10.1155/2013/184806 

13. Kayali S, Manfredi M, Gaiani F, et al. Helicobacter 

pylori, transmission routes and recurrence of infec-

tion: state of the art. Acta Biomed. 2018; 89(8-S): 

72‐76. 

14. Neiger R, Simpson W. Helicobacter Infection in 

Dogs and Cats: Facts and Fiction. J Vet Intern Med 

2000;14:125–133. 

15. Dolan B, Burkitt-Gray L, Shovelin S, et al. The use 

of stool specimens reveals Helicobacter pylori 

strain diversity in a cohort of adolescents and their 

family members in a developed country. Int J Med 

Microbiol. 2018; 308(2): 247-255. 

 

 

http://www.ghanamedj.org/

