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Evaluation of The Knowledge and Practical Attitudes of General Practitioners Regarding Helicobacter Pylori Infection in the Bamako District, Mali


ABSTRACT
Background : Helicobacter pylori (H. pylori) infection is one of the most widespread bacterial infections worldwide and a major public health problem in developing countries. It is implicated in the development of numerous digestive disorders, including chronic gastritis, peptic ulcers, and certain gastric cancers. In Mali, the high prevalence of the infection and the heterogeneity of medical practices justify an assessment of general practitioners' knowledge and attitudes toward this disease. Objective : The study aims to evaluate the knowledge and practical attitudes of general practitioners working in the Reference Health Centres (CSREF) of the Bamako district. Methodology : This was a descriptive cross-sectional study conducted from March 20, 2024, to March 31, 2025, among general practitioners at community health centres (CSREFs) in the six communes of the Bamako district. Data were collected using a structured questionnaire assessing knowledge, diagnostic attitudes, and therapeutic practices. Statistical analysis was performed using SPSS software, employing the chi-square and Fisher's exact tests with a significance threshold set at p < 0.05. Results : The study included 109 general practitioners, predominantly male (65.1%), with a predominance of practitioners under 30 years of age (40.4%). Almost all (92.7%) had already diagnosed with a case of H. pylori infection. Epigastric pain was the most frequently reported symptom (86.2%). The most commonly mentioned routes of transmission were oral-oral (63.3%) and faecal-oral (55.9%). Gastroduodenal ulcer (98.2%), gastric cancer (70.6%), and chronic gastritis (64.2%) were the most frequently associated pathologies. Regarding indications for screening, a gastroduodenal ulcer was the most frequently cited (97.2%). Serology was the most commonly used first-line diagnostic test (68.8%), while only 19.3% used the breath test. Therapeutic practices were variable, and the use of recommended protocols remained uneven. Conclusion : This study highlights significant disparities in the knowledge and practices of general practitioners regarding H. pylori infection in the Bamako district and international guidelines. Improved continuing education and the dissemination of updated recommendations are necessary to optimise the management of this infection.
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Introduction
Helicobacter pylori (H. pylori) is a Gram-negative, spiral-shaped, flagellated bacillus that was first isolated and cultured in 1982 from gastric biopsies by two Australian researchers, J. Robin Warren and Barry J. Marshall [1].
Its role in the development of digestive diseases is well established. The lesions caused are primarily chronic gastritis, gastroduodenal ulcers, MALT lymphoma, and gastric adenocarcinoma [2]. H. pylori is also recognised as a human carcinogen by the WHO.
Eradication of Helicobacter pylori makes it possible to modify the natural history of gastroduodenal pathologies related to it. The bacterium's ability to survive in the acidic environment of the stomach is facilitated by its production of urease, which neutralises stomach acid (Maqbul et al., 2024).
The transmission of H.  Pylori is to a greater extent by the oral-faecal route. This is due to the absence of good sanitation, safe drinking water, essential cleanliness, bad eating habits and overcrowding. They all play a certain role in the predominance of the contamination (Gide et al., 2019).
The prevalence of Helicobacter pylori varies from one geographical location to another. The prevalence was higher in developing countries, 50.8%     and lower     in developed countries, 34.7% (Oluwole et al., 2024). The infection rate can exceed 90% in developing countries like Mali because the infection is strongly associated with socioeconomic conditions [3]. 
A 2014 email survey of 411 general practitioners revealed that their knowledge is sometimes inaccurate regarding eradication indications, diagnostic methods, and treatment modalities. A family history of gastric cancer or the use of NSAIDs was overlooked as an indication by 39% and 76% of physicians, respectively. Serology was incorrectly considered a diagnostic test for detecting an ongoing infection by 38% of physicians and essential for monitoring eradication by 26%. The various treatment protocols are followed by only a minority. Sequential therapy and bismuth-based quadruple therapy were used as first-line treatment in 23% and 16% of cases, respectively. Standard triple therapy was still prescribed in 22% of cases, and numerous other treatment modalities were observed, including the prescription of single antibiotics without proton pump inhibitors (PPIs). Eradication testing using a breath test was systematically performed by only 68% of the physicians surveyed, and the conditions for performing this test (fasting, 4 weeks after stopping antibiotics, 2 weeks after stopping PPIs) were known by 75% of them. In the event of first-line treatment failure, 16% of general practitioners prescribed the same line of treatment, possibly with a longer duration [4].
Recently, a new class of gastric antisecretory agents, the PCABs (Potassium-Competitive Acid Blockers), has been introduced. These molecules reversibly and competitively inhibit the H⁺/K⁺ ATPase of gastric parietal cells, ensuring faster and more stable acid suppression than PPIs. Vonoprazan, the leading representative, has demonstrated superior efficacy in certain Helicobacter pylori eradication protocols. Although their availability remains limited, PCABs represent a promising therapeutic alternative [5].
In Africa, there are no consensus guidelines for the diagnosis and treatment of Helicobacter pylori infection. Although several reports from the continent have used existing invasive and non-invasive methods for diagnosis and various treatment regimens for disease management and eradication, it is imperative to harmonise protocols. Inadequate health systems and the increasing number of treatment failures due to antibiotic resistance, among other challenges, are pervasive in Africa [6].
We are therefore conducting this study in order to assess the knowledge and practical attitudes of general practitioners towards Helicobacter pylori infection in the Bamako district.
2. Materials and methods
This was a descriptive cross-sectional observational study conducted from March 20, 2024, to March 31, 2025, among general practitioners (GPs) in the various general medicine departments of the reference health centres (CSREF) in the six communes of Bamako. Inclusion criteria were GPs practising in the CSREFs of the Bamako district who consented to participate in the study. Excluded were GPs not practising in CSREFs in the Bamako district, specialist physicians, and GPs practicing in CSREFs in the Bamako district who did not consent to participate. Data were collected using a structured questionnaire that included questions on GPs' knowledge, attitudes, and practices regarding Helicobacter pylori infection and entered into SPSS software. Statistical analysis of the data was performed using SPSS software, and the Chi-square and Fisher's exact tests were used and found to be significant for p<0.05. General practitioners' consent was obtained, and their anonymity was preserved.
RESULTS
In total, 109 general practitioners working in the Reference Health Centres (CSREF) of the Bamako district were included in the study.
[bookmark: _Hlk217557912]The population studied was predominantly male, with 65.1% men against 34.9% women, a sex ratio of 1.87. The most represented age group was under 30 (40.4%), followed by 30-39 (34.9%). Doctors aged 60 and over represented 3.7% of the sample. Regarding practice location, physicians from the CSREF (Regional Health and Social Services Centre) in Commune I were the most represented (21.2%), followed by those from Communes III, V, and VI (Figure I). In terms of professional experience, physicians with less than 5 years of experience constituted the largest group (40.4%), followed by those with 5 to 9 years of experience (24.7%). The vast majority of physicians surveyed (92.7%) had already diagnosed at least one case of Helicobacter pylori infection. The prevalence of the infection was estimated at 40% or higher by 23.9% of physicians, while 22% reported not being aware of it. Epigastric pain was the most frequently reported symptom (86.2%), followed by gastroesophageal reflux (41.3%) and vomiting (33.9%). Nearly 30% of physicians cited nonspecific manifestations. The oral-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently cited modes of transmission (Figure 2). 
However, some practitioners mentioned undocumented routes such as bloodborne (6.4%), hereditary (1.8%), urinary (0.9%), or respiratory (0.9%) transmission (Figure 2). Gastroduodenal ulcers were almost unanimously recognised as being associated with the infection (98.2%). Gastric cancer (70.6%) and chronic gastritis (64.2%) were also well identified. In contrast, MALT lymphoma and dyspepsia were less frequently cited (24.8% and 30.3%, respectively). Regarding the indications for testing, gastroduodenal ulcers (97.2%) were the most frequently cited. Physicians also mentioned non-ulcer epigastric pain and GERD (54.1%), a family history of gastric cancer (49.5%), and the presence of an infected relative (50.5%). In contrast, indications such as iron/vitamin B12 deficiency anaemia (21.1%), prolonged use of proton pump inhibitors (PPIs) (26.6%), or aspirin (22.9%) were significantly less well-known( Figure 3). Serology was the most frequently prescribed first-line diagnostic test (68.8%), followed by endoscopy with biopsies (55%). Recommended tests, such as the urea breath test (19.3%) or faecal antigen detection (12.8%), were used much less frequently (Figure 4).
The 14-day concomitant quadruple therapy (amoxicillin, clarithromycin, metronidazole, and a proton pump inhibitor (PPI) taken twice daily for 14 days) was the most frequently used first-line treatment (29.4%), followed by a 7-day triple therapy combining either the Zolcer Kit (omeprazole 20 mg, tinidazole 500 mg, and clarithromycin 250 mg) with a PPI or Helicocin (amoxicillin 750 mg and metronidazole 500 mg) with a PPI, which was used by 22% of the general practitioners in our study (table I). The majority of general practitioners (79.8%) performed eradication testing after first-line treatment, while 20.2% did not (Figure 5). The most frequently used follow-up test was Helicobacter pylori serology (71.3%) (Figure 6). In cases of first-line treatment failure, the majority of general practitioners (68.8%) referred patients to a specialist. However, 31.2% of physicians prescribed a new treatment regimen, most commonly involving a 10-day course of bismuth-based quadruple therapy (32.4%).
Young doctors (less than 15 years of experience) reported certain pathologies associated with H. pylori (MALT lymphoma, dyspepsia, chronic gastritis) more often than their more experienced colleagues (more than 15 years of experience), with respective p-values ​​of 0.05, 0.05 and 0.025 (table 2).
Doctors with less than 5 years of experience more often cited H. pylori testing for prolonged PPI use (p=0.014) or for unexplained anaemia due to iron or B12 deficiency (p=0.025) than their more experienced colleagues (table 3).
The least experienced physicians (< 5 years) used the urea breath test significantly more often (p= 0.028), unlike the more experienced physicians who used Hp serology more often (p=0.003) (table 4).
 

DISCUSSION
The male predominance (65.1% men versus 34.9% women, with a sex ratio of 1.87) reflects a trend often observed in medical professions, particularly in contexts like Mali, where men have historically dominated the medical sector. This trend towards male predominance is also observed in the Guadeloupe study, where 51.28% of doctors are men versus 45.3% women, confirming a similarity in Francophone contexts, although parity is more pronounced in Guadeloupe due to more recent medical training promoting equality. [7]
Physicians under 30 years of age represented 40.3% of the sample, followed by those aged 30 to 39 (34.9%). This predominance of young physicians could reflect a recent turnover in the medical workforce in Bamako, linked to an increase in graduates or staff rotation in health centres. Older physicians (50 years and over) are less represented (11% in total), which may indicate early retirement from the profession or less involvement in the centres studied. This youthful workforce may promote the adoption of modern practices, but could also reflect a lack of clinical experience, influencing diagnostic and therapeutic choices, as observed in the preceding tables. In comparison, the Guadeloupe study reveals a higher average age of 48 years, with a more balanced distribution (26.07% <40 years and 17.52% >60 years) [7], highlighting a younger medical population in Bamako due to faster turnover in developing countries, while also sharing the observation that younger doctors more often adopt up-to-date practices. The concentration of doctors in the CSREF (Community Health Centre) of Commune I (21.2%) compared to other communes suggests an inequality in the distribution of medical resources. This predominance could be linked to a larger population, better infrastructure, or greater accessibility in this commune. This geographical disparity could limit access to care in less represented communes (such as Communes II and IV, with 12.8% each). A better distribution of doctors or capacity building in less well-resourced centres could improve equity in the management of infections such as H. pylori. Physicians with less than 5 years of experience predominated (40.4%), which is consistent with the predominance of younger physicians observed in Table 2. More experienced physicians (15 years and over) represented only 15.6% of the sample. This youthfulness of the sample contrasts with the Guadeloupe study, where the higher average age [7] implies greater overall experience, although both contexts show that recently trained physicians are better at integrating modern recommendations, such as those concerning indications for investigation. The majority of physicians (92.7%) had already diagnosed a case of H. pylori infection, indicating significant exposure to this disease in their daily practice. This is consistent with the high prevalence of H. pylori in developing countries, where poor hygiene conditions facilitate its transmission. This finding underscores the importance of H. pylori as a public health problem in Bamako. Similarly, the Guadeloupe study reports that 97% of doctors had patients diagnosed in 2016, confirming high exposure in both tropical settings, although frequencies vary (e.g., 31% monthly in Guadeloupe) [7]. Perceived prevalence of H. pylori varied, with 23.9% of physicians estimating it to be greater than 40%, while 22% were unsure. This uncertainty likely reflects the lack of robust local epidemiological data. In low- and middle-income countries, H. pylori prevalence can reach 70–90%, suggesting that physicians' estimates may underestimate the true extent of the disease. This lack of consensus highlights the need for epidemiological studies to provide reliable data, enabling the adaptation of screening and treatment strategies. Epigastric pain was the most frequently reported symptom (86.2%), consistent with the classic clinical presentation of H. pylori. However, 29.4% of physicians mentioned nonspecific symptoms, which may indicate confusion with other gastrointestinal conditions or limited knowledge of the specific manifestations of H. pylori. The low recognition of asymptomatic infection (4.6%) is concerning, as H. pylori can be present without obvious symptoms, particularly in cases of chronic gastritis or risk of gastric cancer. Targeted training on clinical presentations could improve diagnostic accuracy. The oro-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently cited, which is consistent with the literature. However, 24.7% of physicians mentioned non-standard routes (bloodborne, respiratory, urinary) or were unaware of the transmission mechanisms. This lack of knowledge could reflect insufficient continuing education or inadequate dissemination of current information. In a context where hygiene is a challenge, a better understanding of transmission routes is crucial to preventing the spread of H. pylori. Gastroduodenal ulcer was recognised by 98.2% of physicians as an associated condition, followed by gastric cancer (adenocarcinoma) at 70.6% and chronic gastritis at 64.2%. The low recognition of MALT lymphoma (24.8%) and dyspepsia (30.3%) could be related to a lack of awareness of less common associations or to a perceived lower prevalence of these conditions in local practice. Increased awareness of these associations could improve screening and management of at-risk patients. In line with this, the Guadeloupe study also prioritises ulcer (82.05%) and gastric cancer (50.42% for family history), but mentions dyspepsia less frequently, indicating a similar focus on major conditions. [7]. This suggests that physicians' estimates may underestimate the true extent of the disease. This lack of consensus highlights the need for epidemiological studies to provide reliable data, enabling the adaptation of screening and treatment strategies. Epigastric pain was the most frequently reported symptom (86.2%), consistent with the classic clinical presentation of H. pylori. However, 29.4% of physicians mentioned nonspecific symptoms, which could indicate confusion with other gastrointestinal conditions or limited knowledge of the specific manifestations of H. pylori. The low recognition of asymptomatic infection (4.6%) is concerning, as H. pylori can be present without obvious symptoms, particularly in cases of chronic gastritis or risk factors for gastric cancer. Targeted training on clinical presentations could improve diagnostic accuracy. The oral-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently reported modes of transmission, which is consistent with the literature. However, 24.7% of physicians mentioned non-standard modes of transmission (blood, respiratory, urinary) or were unaware of the transmission mechanisms. This lack of knowledge could reflect insufficient continuing education or inadequate dissemination of updated information. In a context where hygiene is a challenge, a better understanding of transmission modes is crucial to preventing the spread of H. pylori. Gastroduodenal ulcer was recognised by 98.2% of physicians as an associated condition, followed by gastric cancer (adenocarcinoma) at 70.6% and chronic gastritis at 64.2%. The low recognition of MALT lymphoma (24.8%) and dyspepsia (30.3%) could be related to a lack of awareness of less common associations or a perceived lower prevalence of these conditions in local practice. Increased awareness of these associations could improve screening and management of at-risk patients. In line with this, the Guadeloupe study also prioritises ulcers (82.05%) and gastric cancer (50.42% for family history), but mentions dyspepsia less, indicating a similarity in the focus on major pathologies. [7]This suggests that physicians' estimates may underestimate the true extent of the disease. This lack of consensus highlights the need for epidemiological studies to provide reliable data, enabling the adaptation of screening and treatment strategies. Epigastric pain was the most frequently reported symptom (86.2%), consistent with the classic clinical presentation of H. pylori. However, 29.4% of physicians mentioned nonspecific symptoms, which could indicate confusion with other gastrointestinal conditions or limited knowledge of the specific manifestations of H. pylori. The low recognition of asymptomatic infection (4.6%) is concerning, as H. pylori can be present without obvious symptoms, particularly in cases of chronic gastritis or risk factors for gastric cancer. Targeted training on clinical presentations could improve diagnostic accuracy. The oral-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently reported modes of transmission, which is consistent with the literature. However, 24.7% of physicians mentioned non-standard modes of transmission (blood, respiratory, urinary) or were unaware of the transmission mechanisms. This lack of knowledge could reflect insufficient continuing education or inadequate dissemination of updated information. In a context where hygiene is a challenge, a better understanding of transmission modes is crucial to preventing the spread of H. pylori. Gastroduodenal ulcer was recognised by 98.2% of physicians as an associated condition, followed by gastric cancer (adenocarcinoma) at 70.6% and chronic gastritis at 64.2%. The low recognition of MALT lymphoma (24.8%) and dyspepsia (30.3%) could be related to a lack of awareness of less common associations or a perceived lower prevalence of these conditions in local practice. Increased awareness of these associations could improve screening and management of at-risk patients. In line with this, the Guadeloupe study also prioritises ulcers (82.05%) and gastric cancer (50.42% for family history), but mentions dyspepsia less, indicating a similarity in the focus on major pathologies [7]. particularly in cases of chronic gastritis or risk of gastric cancer. Targeted training on clinical presentations could improve diagnostic accuracy. The oro-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently cited modes of transmission, which is consistent with the literature. However, 24.7% of physicians mentioned non-standard routes (blood, respiratory, urinary) or were unaware of the transmission mechanisms. This lack of knowledge could reflect insufficient continuing education or inadequate dissemination of updated information. In a context where hygiene is a challenge, a better understanding of transmission routes is crucial to preventing the spread of H. pylori. Gastroduodenal ulcer was recognised by 98.2% of physicians as an associated condition, followed by gastric cancer (adenocarcinoma) (70.6%) and chronic gastritis (64.2%). The low recognition of MALT lymphoma (24.8%) and dyspepsia (30.3%) could be linked to a lack of awareness of less common associations or to a lower perceived prevalence of these conditions in local practice. Increased awareness of these associations could improve screening and management of at-risk patients. In line with this, the Guadeloupe study also prioritises ulcers (82.05%) and gastric cancer (50.42% for family history), but mentions dyspepsia less frequently, indicating a similar focus on major pathologies. [7]particularly in cases of chronic gastritis or risk of gastric cancer. Targeted training on clinical presentations could improve diagnostic accuracy. The oro-oral (63.3%) and faecal-oral (55.9%) routes were the most frequently cited modes of transmission, which is consistent with the literature. However, 24.7% of physicians mentioned non-standard routes (blood, respiratory, urinary) or were unaware of the transmission mechanisms. This lack of knowledge could reflect insufficient continuing education or inadequate dissemination of updated information. In a context where hygiene is a challenge, a better understanding of transmission routes is crucial to preventing the spread of H. pylori. Gastroduodenal ulcer was recognised by 98.2% of physicians as an associated condition, followed by gastric cancer (adenocarcinoma) (70.6%) and chronic gastritis (64.2%). The low recognition of MALT lymphoma (24.8%) and dyspepsia (30.3%) could be linked to a lack of awareness of less common associations or to a lower perceived prevalence of these conditions in local practice. Increased awareness of these associations could improve screening and management of at-risk patients. In line with this, the Guadeloupe study also prioritizes ulcers (82.05%) and gastric cancer (50.42% for family history), but mentions dyspepsia less frequently, indicating a similar focus on major pathologies [7] but mentions dyspepsia less, indicating a similarity in the focus on major pathologies [7] but mentions dyspepsia less, indicating a similarity in the focus on major pathologies. [7]
Gastroduodenal ulcer was the most frequent indication (97.2%), which is in line with international recommendations. However, less frequent indications, such as unexplained anaemia (21.1%) or prolonged PPI use (26.6%), are underutilised, particularly by more experienced physicians. This could reflect slower adoption of recent recommendations or a lack of awareness of the expanded indications. Harmonising practices through clear local protocols could improve the identification of at-risk patients. This prioritisation of ulcers is also found in the Guadeloupe study (82.05%), although non-ulcer epigastric pain (82.05% vs. 54.13%) and PPI use (35.89% vs. 26.6%) are cited more frequently, with a similar influence of age (younger patients being more attuned to modern indications) [7]. The French study by Heluwaert and Lamarque, through their 2014 survey, reveals that 42% of general practitioners are unaware of a family history of gastric cancer and 35% of NSAID use, highlighting a similar underutilization of the expanded indications. [4]
H. pylori serology was the most frequently used first-line test (68.8%), followed by invasive tests (55%). The urea breath test (19.3%) and stool antigen detection (12.8%) were less frequently requested, likely due to a lack of awareness. The predominant use of serology, while convenient, is problematic in a context of high prevalence, where it lacks specificity. Non-invasive tests such as the breath test or stool antigen detection, recommended by international guidelines, should be more widely promoted. In contrast, the Guadeloupe study shows a higher adoption rate of the breath test (56.4% vs 19.26%), with lower use of serology (17.94% vs 68.8%), highlighting better awareness of the recommendations, although age negatively influences its prescription in the 56-65 age group in both cases (p=0.053 in Guadeloupe). [7]
The 14-day concurrent four-drug regimen was the most frequently used treatment (29.4%), followed by triple therapy (22%). This reflects a partial adoption of international guidelines, which favour four-drug regimens due to increasing antibiotic resistance. However, the use of PPIs as monotherapy (11.9%) by some physicians is inappropriate and ineffective in eradicating H. pylori. This choice could be related to economic constraints or a lack of familiarity with current protocols. Standardisation of treatments is necessary to optimise outcomes. This preference for four-drug therapy differs from the Guadeloupe study, where sequential therapy predominates (56.41% vs. 18.3%), while triple therapy is comparable (17.94% vs. 22.02%), with a similar influence of age and education (younger individuals favoring modern regimens, RR 4.5 for non-specification in those >65 years old, p<0.05) [7]. The French study by Heluwaert and Lamarque reports that general practitioners do not follow the prescribed regimens in the majority of cases, with resistance to clarithromycin increasing fivefold in 15 years, and recommends empirical quadruple therapies for >85% eradication in first-line treatment. [4]
The majority of physicians (79.8%) performed eradication testing, a positive practice aligned with international recommendations. However, 20.2% did not, which could increase the risk of persistence or undetected complications. The reasons for this non-performance (logistical constraints, cost, or lack of awareness) warrant further investigation to encourage universal adoption of this practice. This high frequency of testing is close to that observed in Guadeloupe (73.04% always after first-line treatment) [7], indicating uniformity in both contexts, with no significant link to age. The French study by Heluwaert and Lamarque indicates that testing is not performed by general practitioners in one-third of cases, despite its simplicity via a breath test, and suggests delegation by gastroenterologists with standardised forms to improve adherence. [4] Serology was used by 71.3% of physicians for eradication monitoring, which is inappropriate because it does not distinguish between an active and a past infection. Recommended tests, such as the urea breath test (8.1%) or stool antigen detection (3.4%), were underutilised, likely due to a lack of awareness of the latest guidelines. This inappropriate choice can lead to poor assessment of eradication, highlighting an urgent need for training and access to more accurate tests. In comparison, the Guadeloupe study reports lower use of serology (14.52% vs. 71.26%), with a preference for the breath test, reflecting practices more aligned with guidelines, although the inadequacy of serology is a common finding. [7]
In cases of treatment failure, 68.8% of physicians referred patients to a specialist, which is an appropriate practice. The 31.2% who prescribed second-line treatment themselves may reflect confidence in their abilities or a lack of access to specialists. This distribution suggests good collaboration between general practitioners and specialists, but an analysis of the clinical outcomes of these choices would be necessary to assess their relevance. This referral approach after treatment failure aligns with the Guadeloupe study (52.13% after second-line treatment), although self-management is more common in Bamako, with no significant correlation to the type of initial treatment in either case (p>0.05 in Guadeloupe). [7] Among physicians prescribing second-line treatment, the 10-day bismuth-based quadruple therapy was the most frequently used (32.4%), which is consistent with the recommendations for salvage treatments. The continued use of PPI monotherapy (17.6%) is concerning, as it is ineffective. This choice could be influenced by economic constraints or a lack of familiarity with protocols. Increased awareness of recommended treatment regimens is necessary. In perspective, the Guadeloupe study also favoured bismuth (50.43% vs. 32.35%), with sequential therapy used in the second line (15.38%), indicating a similarity in salvage therapy choices, although influenced by first-line treatment [7]. The French study by Heluwaert and Lamarque recommends empirical regimens for >95% eradication after two lines of therapy and offers summary sheets to help general practitioners avoid monotherapies. [4] Younger physicians (less than 15 years of experience) more frequently identified pathologies such as MALT lymphoma, dyspepsia, and chronic gastritis (significant p-values ​​of 0.05, 0.05, and 0.025, respectively). This suggests that newly trained physicians are more aware of less common H. pylori associations, likely due to updated training. More experienced physicians may be less familiar with these conditions due to older training or a focus on classic complications such as peptic ulcer disease. Physicians with less than 5 years of experience more frequently cited prolonged PPI use (p=0.014) and unexplained anaemia (p=0.025) as indications for H. pylori testing. This reflects a greater awareness of recent guidelines among younger physicians, which incorporate broader indications. More experienced physicians may be less familiar with these indications, highlighting the importance of continuing education to harmonise practices. Similarly, in Guadeloupe, physicians aged 25–35 years more frequently cited PPI use (RR 1.24) and aspirin use (RR 3.26, p<0.05), confirming a common trend where younger physicians favour the adoption of broader indications. [7] The least experienced physicians (less than 5 years) used the urea breath test significantly more often (p=0.028) and serology (p=0.003). This could indicate adoption of modern tests by younger physicians, although the use of serology remains problematic. More senior physicians might favour more accessible tests such as invasive tests, although the difference was not significant (p=0.180). Targeted training could encourage the use of more accurate tests. This variation according to seniority parallels that observed in Guadeloupe, where physicians aged 56–65 prescribed the breath test 36% less often (RR 0.64, p=0.053), although serology is less problematic overall [7]. The French study by Heluwaert and Lamarque, while promoting the breath test, notes that general practitioners misuse it (failure to discontinue treatment) and suggests training for more experienced physicians. [4] Physicians with 15 years or more of experience more frequently used 7-day triple therapy or treatments based on Helicocin (amoxicillin and metronidazole) alone (p=0.021 and p=0.026), while those with less than 10 years of experience favoured modern regimens such as concurrent quadruple therapy. This reflects a potential resistance to change among more experienced physicians, who adhere to older practices. Updating local protocols could encourage the adoption of recommended treatments. Similarly, the Guadeloupe study shows that those over 65 are less informed about treatments (RR 4.5, p<0.05), with an increased prescription of non-bismuth-based quadruple therapy among 56-65 year olds (p=0.08), indicating a similar influence of experience on therapeutic choices. [7][4] Physicians with 15 years or more of experience more frequently used 7-day triple therapy or Helicocin-based treatments (amoxicillin and metronidazole) alone (p=0.021 and p=0.026), while those with less than 10 years of experience favoured modern regimens such as concurrent quadruple therapy. This reflects potential resistance to change among more experienced physicians, who adhere to older practices. Updating local protocols could encourage the adoption of recommended treatments. Similarly, the Guadeloupe study shows that those over 65 are less informed about treatments (RR 4.5, p<0.05), with increased prescription of non-bismuth quadruple therapy among 56-65 year olds (p=0.08), indicating a similar influence of experience on treatment choices. [7][4] Physicians with 15 years or more of experience more frequently used 7-day triple therapy or Helicocin-based treatments (amoxicillin and metronidazole) alone (p=0.021 and p=0.026), while those with less than 10 years of experience favoured modern regimens such as concurrent quadruple therapy. This reflects potential resistance to change among more experienced physicians, who adhere to older practices. Updating local protocols could encourage the adoption of recommended treatments. Similarly, the Guadeloupe study shows that those over 65 are less informed about treatments (RR 4.5, p<0.05), with increased prescription of non-bismuth quadruple therapy among 56-65 year olds (p=0.08), indicating a similar influence of experience on treatment choices. [7]

CONCLUSION
This study, conducted with 109 general practitioners, shows that even though the majority have already been confronted with cases of infection, their knowledge and practices remain heterogeneous. The results reveal good identification of common symptoms and associated pathologies, but also significant shortcomings regarding modes of transmission, screening indications, the choice of diagnostic tests, and the application of recommended treatment regimens. The still predominant use of serology as a first-line test and the lack of awareness of certain key indications suggest a need for updated knowledge. In light of these findings, it appears essential to strengthen continuing education for general practitioners and to disseminate standardised protocols adapted to the Malian context. Better harmonisation of practices would improve early diagnosis, the quality of treatment, and the prevention of complications related to H. pylori, thus contributing to better patient care in the Bamako district.

Figure 1 : Distribution of General practitioners according to their place of practice in the Bamako district

Figure 2 : Distribution of General practitioners depending on the modes of transmission of Hp infection




Figure 3 : Distribution of general practitioners according to indications for Hp infection testing.





Figure 4 : Distribution of General practitioners according to first-line tests for Hp infection
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Table 1: Distribution of general practitioners according to first-line treatment at diagnosis of Hp infection.
	First Line Treatment
	Frequency
	Pourcentage %

	[bookmark: _Hlk193961850]14-day concomitant quadruple therapy
	32
	29,4

	10-day sequential therapy
	20
	18,4

	10-day bismuth-based quadruple therapy
	18
	16,5

	7-day triple therapy (Zolcer KIT or Helicocin + PPI)
	24
	22.0

	Full-dose PPI twice daily for 7 days
	13
	11,9

	Other (Helicocin alone)
	2
	1.8

	Total
	109
	100
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Figure 5: Distribution of general practitioners according to whether they have undergone an eradication test




Figure 6 : Distribution of General practitioners according to the eradication control test used





Figure 7: Distribution of general practitioners according to seniority
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Table 2 : Relationship between physician seniority and pathologies associated with Hp
	[bookmark: _Hlk217568737]                  Seniority

Associated Pathologies
	˂5 y
n/N

	[ 5-9 ]
n/N

	[10-14]
n/N

	[15-19]
n/N

	˃ 20 ans
n/N

	P valeur

	Gastroduodenal ulcer
	44/44
	26/27
	19/21
	7/8
	9/9
	0.165

	MALT lymphoma
	16/44
	5/27
	3/21
	0/8
	2/9
	0.05

	Gastric cancer (ADK)
	30/44
	20/27
	12/21
	6/8
	8/9
	0.438

	Dyspepsia
	17/44
	4/27
	5/21
	1/8
	5/9
	0.05

	Chronic gastritis
	34/44
	17/27
	11/21
	2/8
	4/9
	0.025

	I don't know
	0/44
	1/27
	0/21
	0/8
	0/9
	0.589









Table 3 : Relationship between physician seniority and indications for Hp testing
	[bookmark: _Hlk217569162]                            Seniority

Indications
	˂5 y
n/N

	[ 5-9 ]
n/N

	[10-14]
n/N

	[15-19]
n/N

	˃ 20 y
n/N

	P valeur

	Gastroduodenal ulcer
	43/44
	25/27
	20/21
	8/8
	9/9
	0.654

	Non-ulcer epigastric pain and GERD
	25/44
	16/27
	11/21
	3/8
	4/9
	0.796

	Use of PPIs for more than 6 months
	18/44
	4/27
	4/21
	2/8
	0/9
	0.014

	Long-term use of aspirin
	12/44
	4/27
	5/21
	0/8
	3/9
	0.185

	History of H. pylori in a relative
	22/44
	17/27
	9/21
	3/8
	3/9
	0.436

	Family history of gastric cancer
	25/44
	15/27
	6/21
	3/8
	4/9
	0.225

	Anemia due to iron or vitamin B12 deficiency without identified cause
	14/44
	6/27
	1/21
	0/8
	2/9
	0.025


[bookmark: _Toc206338573]

Table 4 : Relationship between physician seniority and Hp diagnostic tests
	                            Seniority

Diagnosis Test
	˂5 y
n/N

	[ 5-9 ]
n/N

	[10-14]
n/N

	[15-19]
n/N

	˃ 20 y
n/N

	P valeur

	Urea breath test
	11/44
	7/27
	0/21
	1/8
	2/9
	0.028

	Helicobacter pylori serology
	24/44
	17/27
	20/21
	6/8
	8/9
	0.003

	Endoscopy (with Helicobacter culture/histology/PCR)
	27/44
	26/27
	10/21
	3/8
	2/9
	0.180

	Stool antigen detection
	9/44
	3/27
	0/21
	1/8
	1/9
	0.097
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Gastroduodenal ulcer	Non-ulcer epigastric pain and gastroesophageal reflux disease	History of H. pylori in a relative	Family history of gastric cancer	Use of proton pump inhibitors (PPIs) for more than 6 months	Long-term use of aspirin	Anemia due to iron or vitamin B12 deficiency with no identifiable cause	106	59	55	54	29	25	23	


68,8%
55%
19,3%
12,8%

Helicobacter pylori serology	Endoscopy (with Helicobacter culture/histology/PCR)	Urea breath test	Stool antigen detection	75	60	21	14	


Yes	No	87	22	

Helicobacter pylori serology	Endoscopy (with Helicobacter culture/histology/PCR)	Urea breath test	Stool antigen detection	62	15	7	3	



Under 5 years old	5 to 9 years old	10 to 14 years old	15 to 19 years old	20 years and older	44	27	21	9	8	

Effectif	
CSREF Commune I	CSREF Commune III	CSREF Commune V	CSREF Commune VI	CSREF Commune II	CSREF Commune IV	23	20	19	19	14	14	


Oro-oral	Oro-fécal	Sanguine	Respiratoire	Urinaire	Héréditaire	Non transmissible	Je ne sais pas	69	61	7	1	1	2	5	11	





