Prevalence of Active Helicobacter pylori Infection Among Dyspeptic Patients in Jos, North Central Nigeria: A Urea Breath Test-Based Study




ABSTRACT
Background:  Helicobacter pylori is seroprevalent globally (about half of the world). It’s a cause of both gastric and extra-gastric conditions. Nigeria has one of the highest prevalences in the world. Demonstrating the presence of an active organism is very important, as not all individuals with a positive serology result have active organisms. The study aimed to determine the prevalence of active organisms in dyspeptic patients using the Urea Breath Test. 
Methodology:   Dyspeptic patients who had been off antibiotics or bismuth salt for 4 weeks (and PPIs for 2 weeks) were tested. After adequately explaining the procedure to the participants, a 14C- labelled capsule was given to them to swallow with about 250 ml of water. After 15 minutes, they blew repeatedly into a mouthpiece attached to a Urea-14C Breath test kit collection card. This was continued until the yellow indicator turned orange. The collection card was then immediately inserted into a Headway HUBT-20P Helicobacter pylori test system analyser for 5 minutes.
Results:   Two hundred and sixty-six (266) dyspeptic patients participated in the study from April 2021 to December 2022. Only 37.6% of them were males. The mean age of the participants was 38.64 Years (SD 18.75), and most were married (62.7%). Thirty-three per cent (33%) were single, 4% widowed, and only one per cent were divorced. Students made up about 27.5% and civil servants made up 22.5%. The least proportion was health workers (2.9%), while 29.4% were in the category of other professions.
      The median Cpm-value was 39.00 (11.0, 132.0) and the mean was 84.01 (102.33). The proportion of patients who tested positive for H. pylori using the UBT was 125/266. This equated to a prevalence of 47.0 %
Conclusion: The prevalence of 47% of dyspeptic patients testing positive for active Helicobacter pylori was obtained using the Urea Breath Test method.
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INTRODUCTION: 
           Helicobacter pylori (H pylori) is a microaerophilic, gram-negative, spiral-shaped bacterium with an abundance of urease enzyme.  It’s prevalent globally in both low and high-income countries. People get infected 1st in early childhood and remain so for almost all their lives.1–3 H. pylori causes many conditions, such as gastritis, gastric adenocarcinoma, Gastric mucosa-associated B-cell lymphoma (MALT) and peptic ulcerations.4 It affects gastric-type tissues only. Since 1994, Mendall et al. have popularised the concept of extra-gastric diseases associated with H. pylori.5 These diseases include: Strokes (ischemic type in association with CagA gene), Alzheimer's disease, Parkinson's disease, multiple sclerosis, Guillain-Barré syndrome; rosacea, psoriasis, chronic urticaria, alopecia areata, autoimmune bullous skin conditions, Henoch-Schönlein purpura, allergic conditions; Iron deficiency anaemia, Idiopathic thrombocytopenic purpura, Vitamin B12 deficiency, autoimmune neutropenia, plasma cell dyscrasias; Coronary atherosclerotic diseases, myocardial infarction; diabetes mellitus, Insulin -resistance, metabolic syndrome, Non-alcoholic Fatty Liver Disease, primary biliary cirrhosis; open-angle glaucoma, and blespheritis.6
It is found in the saliva and dental plaques of humans in a Nigerian study.7 Also, in the stomachs of animals like Sheep and cats and even in the milk of some other animals.8 It’s also been demonstrated to be transmitted via water.
[bookmark: _GoBack]The bacterium possesses several virulent factors, including Cytotoxin-associated gene A (CagA), duodenal ulcer-promoting gene A (dupA), Vacuolating cytotoxin A (VacA), sialic-acid binding A (SabA), blood group antigen-binding adhesin (BabA), and Outer inflammatory protein A (OipA).9,10  It uses a urease enzyme to break down urea into Carbon dioxide and ammonia. This way, it can subsequently invade the neutralised epithelium and colonise.11,12
There are invasive and non-invasive methods of H pylori detection. The urea breath test (UBT) is a non-invasive method that not only helps in diagnosis but also in follow-up after treatment.13 Other tests include Rapid urease test, culture, stool antigen test, Serology, DNA PCR, and Histology. Non-invasive tests are becoming popular because they don’t require procedures like endoscopy to get samples. At endoscopy, samples can be obtained for Histology, Rapid Urease Test (RUT), and culture (which is the gold standard).14
         The prevalence of H pylori differs across the globe. It’s commoner in resource-limited countries like  Nigeria (87.7%) in 2015 and as low as 18.9% in Switzerland.15  Africa bears the largest burden, at 70.1%, and Oceania the least, at 24.4%, according to a pooled meta-analysis by Hooi et al. in 2017.15 One of the highest prevalences in Nigeria was in Kano state, 96.0 %. This was a serum-based study among dyspeptic patients. A recent study conducted in Jos, Plateau State, Nigeria, had a seroprevalence of 89% and a stool antigen positivity of 37%.16

 	Urea breath-test (UBT) uses carbon-13 or carbon-14. Orally administered urea is usually acted upon by gastric H pylori, which contain urease enzymes. The reaction yields alkaline buffers, ammonium and bicarbonate, which are almost immediately taken up from the stomach mucosa into the bloodstream.17 Volatile Carbon dioxide (CO2) is excreted via the lungs. This (the radio-labelled carbon) is then detected via a spectrometer or laser. The density of the Co2 excretion (obtained as disintegrations per minute, dpm, also described as Carbon-14 count per minute, Cpm ) corresponds to the organism’s burden.18 Only live organisms can elicit this type of reaction. Hence, the very high specificity (95%) of UBT.19
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  Figure 1: Adapted from Feltz et al. 1997. This shows the reaction which occurs in the stomach, where urea in the presence of water (H20) and acid (H+), is catalysed by the urease enzyme, producing bicarbonate and ammonia

     However, false negative results could occur in some conditions. Gastrointestinal bleeding20,21, prior use of antibiotics22 or even corpus-predominant gastritis.23 It's also been noticed that prior use of acid-lowering drugs like PPI or H2-blockers affects the results of UBT and RUT.24 This is because increasing the antral pH reduces bacterial load and even causes proximal migration of the organism away from the antrum and corpus to become more abundant in the fundus.25  On the other hand, false positive results occur in instances where a patient has urease-containing organisms like Helicobacter heilmannii,26 Klebsiella pneumoniae, Proteus mirabilis, Staphylococcus aureus, Citrobacter freundii, Enterococcus cloacae.27
This study aimed to assess the prevalence of Helicobacter pylori positivity among dyspeptic Nigerians in the North-Central region of Nigeria at Jos University Teaching Hospital (JUTH) and Federal Medical Centre Keffi (FMC Keffi).

METHODS
  Patients who had dyspeptic symptoms (but devoid of alarm features) participated in this study after obtaining written informed consent. They were all off proton pump inhibitors (PPIs) for ≥ 2 weeks and Bismuth salts or antibiotics for ≥ 4 weeks. An interviewer-administered questionnaire was used to obtain biodata after all signed informed consents.
[bookmark: _Hlk207567229]     After adequately explaining the procedure to the participants, a 14C- labelled capsule was given to them to swallow with about 250 ml of water. After 15 minutes, they blew repeatedly into a mouthpiece attached to a collection card, Urea- 14C Breath test kit (made by Shenzhen Zhonghe Headway Bio-sci & Tech co., LTD).28 This was continued until the yellow indicator turned orange. The collection card was then immediately inserted into a Headway HUBT-20P Helicobacter pylori test system analyser for 5 minutes.
   The result was then printed out in IU/ml. Positivity was taken as any patient with a Cpm-value of ≥50 IU/ml.  Cleaned data was entered into an Excel spreadsheet, and subsequently analysed using SPSS version 26.
RESULTS
[bookmark: _Hlk207567426]  Two hundred and sixty-six (266) dyspeptic patients participated in the study from April 2021 to December 2022. Only 37.6% of them were males. The mean age of the participants was 38.64 Years (SD 18.75), and most were married (62.7%). Thirty-three per cent (33%) were single, 4% widowed, and only one per cent were divorced. Students made up about 27.5% and civil servants made up 22.5%. The least proportion was health workers (2.9%), while 29.4% were in the category of other professions.
      The median Cpm-value was   39.00 (11.0,132.0) and the mean was 84.01 (102.33). The proportion of patients who tested positive for H. pylori using the UBT was 125/266. This equated to a prevalence of 47.0 % as shown in Table 1.
Tables 2 shows bivariate analysis using age, marital status, and occupation. However, they were all not significant (p> 0.05). 	
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[bookmark: _Hlk207908620][bookmark: _Hlk207908727] Figure 2: Bar chart showing the occupation of participants. Students, Civil servants and housewives were 28%, 23% and 12.5 % respectively. Traders and Health workers were 3.0 % and 5.0% respectively. The other occupations made up 29.0 % of the total occupations.


	

















Table 1: shows the proportion of Positivity or Negativity to H. pylori using Urea breath test (UBT)

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	H. pylori Positive
	125
	47.0
	47.0
	47.0

	
	H. pylori Negative
	141
	53.0
	53.0
	100.0

	
	Total
	266
	100.0
	100.0
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Figure 3:  Bar chart showing the densities of the Co2 excretion expressed as Carbon-14 count per minute (Cpm) of the participants.













	









Table 2: Descriptive Statistics of participants' carbon-14 counts per minute, Cpm, showing the mean, median and range of their individual values.

	



	Carbon-14 count per minute  

	N
	Valid
	265

	
	Missing
	1

	Mean
	84.008

	Median
	39.000

	Mode
	.0

	Std. Deviation
	102.3287

	Skewness
	2.114

	Std. Error of Skewness
	.150

	Percentiles
	25
	11.000

	
	50
	39.000

	
	75
	132.000





    On regression analysis, educational level, occupation, age or marital status did not show a significant difference (p> 0.05).




DISCUSION
   The majority (62.4%) of the patients were females, which shows a higher likelihood of dyspeptic complaints in females than males in our environment. The occupation of the participants showed that many of them were students, civil servants and housewives, with proportions of 28%, 23% and 12.5 %   respectively. Minority were traders, and Health workers were 3.0 % and 5.0% respectively. The other occupations made up 29.0 % of the total occupations (including lawyers, pastors, priests, drivers, and farmers). See figure 2.
       The proportion of those who tested positive for active H. pylori was 47.0%. This study showed a much lower prevalence of 47.0% compared to the global prevalence of H. pylori as reported by Hooi JKY et al in 2017.15 Nigeria was then reported to be at 87.7% based on the meta-analysis. This lower prevalence can be explained by the fact that this cohort of patients who were mostly urban dwellers with higher educational levels. Studies have shown a higher seroprevalence in poorer, less educated communities, which are more likely to have poor hygiene.29,30
        This finding is similar to that published in 2024 in Jos, Plateau State, where of clinic attendees who were screened for h pylori, 89% were seropositive, but only 37% were stool antigen positive.16 the prevalence value in this study, 47% is lower than the seroprevalence initially documented in Nigeria, 87.7%.15 It shows the essential need to always check for active organisms in dyspeptic patients before starting triple, quadruple or sequential therapy to eradicate H pylori. This practice would go a long way in mitigating against breeding antibiotic resistance, which can ensue via treating patients with antibiotics who don’t have the active organism.
      The fact that educational level, occupation, age or marital status did not show a significant difference probably shows that immunity and exposure across the patients are similar.  The median Cpm for the entire participants was not very high, 39.00 (11.0, 132.0). These low values may be due to some initial indiscriminate use of antibiotics that is very common in our environment, or even due to other factors not investigated in this study. 


CONCLUSION
       The prevalence of H. pylori using Urea breath test (UBT) among dyspeptics was 47.0% and this did not differ significantly across biophysical profiles. The median Cpm was 39.00 IU/ml.
We recommend all dyspeptic patients undergo UBT before commencement of antibiotics and at the end of treatment to demonstrate eradication.
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