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Point prevalence survey using the Global PPS tool and antimicrobial use at Albert Royer National Children’s Hospital, Dakar, Senegal
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ABSTRACT 

	Aims: The Global Point Prevalence Survey (Global-PPS) provides a standardized tool to measure and monitor antimicrobial prescribing and resistance worldwide.
Study design:  A descriptive, cross-sectional point prevalence survey.
Place and Duration of Study: Albert Royer National Children’s Hospital Center in Dakar, Senegal, between two consecutive days (16-17 November 2021).
Methodology: This study was conducted among hospitalized patients who were receiving oral or parenteral antimicrobial therapy. Data collection followed Global-PPS inclusion criteria and guidelines. Information was recorded using standardized survey forms, entered into Microsoft Excel, and analyzed using Epi Info version 7.
Results: Seven clinical departments were included in the survey, with 82 inpatients out of 108 functional beds, representing a bed occupancy rate of 75.9%. Among these, 54 patients (65.9%) were receiving antimicrobials, including 6 (11.1%) treated for healthcare-associated infections. The mean age of patients was 62.1 months, and the most represented age group was 3-60 months (31.4%). Respiratory infections, particularly pneumonia (25.9%), were the most common diagnoses, followed by sepsis (18.5%), central nervous system infections (13%), and severe malaria (7.4%).
Samples for microbiological testing were collected from 40.7% (22/54) of patients, with 9 (40.9%) yielding positive results. Isolated bacteria included Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter spp., and Klebsiella pneumoniae. Plasmodium falciparum was identified in four patients. Antibiotics were the most frequently used antimicrobials (90.6%), followed by antiparasitic agents (7.4%) and antituberculosis drugs (3.7%). Combination therapy was predominant (46.3%), followed by monotherapy (40.7%). Third-generation cephalosporins were the most prescribed antibiotics (87.0%), mainly cefotaxime (46.3%) and ceftriaxone (40.7%), followed by penicillins (13%), quinolones (9.2%), aminoglycosides (48.1%), imipenem (18.5%), and vancomycin (29.6%).
Conclusion: Antibiotics, particularly third-generation cephalosporins, remain the most commonly prescribed antimicrobials in pediatric practice. Strengthening adherence to national antibiotic guidelines and enhancing diagnostic stewardship are essential to reduce antimicrobial resistance pressure and promote rational antimicrobial use.
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1. INTRODUCTION
Antimicrobial resistance (AMR) has become one of the most pressing global public health challenges due to the growing threat of resistant microorganisms and their widespread dissemination across healthcare systems [1,2]. The World Health Organization (WHO) estimates that antimicrobial resistance could cause up to 10 million deaths annually by 2050 if not effectively addressed [3]. AMR compromises the success of modern medicine, prolongs hospital stays, and increases mortality and healthcare costs, especially in vulnerable populations such as children.
Antimicrobials include a wide range of agents targeting bacteria, viruses, fungi, and parasites, with antibacterial agents such as β-lactams, aminoglycosides, fluoroquinolones, macrolides, and carbapenems being the most commonly used in clinical practice. Resistance arises through diverse mechanisms, including enzymatic inactivation (e.g., β-lactamases), target modification, reduced permeability, and active efflux pumps. The spread of these mechanisms through mobile genetic elements such as plasmids and transposons accelerates the dissemination of multidrug-resistant organisms within healthcare settings [4].

In low- and middle-income countries, including Senegal, the empirical and inappropriate use of antimicrobials remains a major contributor to resistance [5,6]. This is compounded by limited microbiological capacity, weak infection prevention programs, and unregulated antibiotic availability, which facilitate misuse and overuse [7].
To address this challenge, robust surveillance systems are essential to monitor antimicrobial use and resistance trends. The Global Point Prevalence Survey (Global-PPS), initiated by the University of Antwerp in collaboration with WHO and international partners, provides a standardized methodology to collect hospital-level data on antimicrobial consumption and resistance [8,9] . The tool has been implemented in more than 700 hospitals across 75 countries, including several in Africa, and offers an opportunity to benchmark local antibiotic prescribing practices and identify targets for antimicrobial stewardship [10,11].
In Senegal, limited data are available on antimicrobial consumption and resistance in pediatric hospitals. The present study aimed to evaluate antimicrobial use and resistance at the Albert Royer National Children’s Hospital in Dakar, Senegal, using the Global-PPS methodology. Specifically, we sought to describe the prevalence of antimicrobial prescriptions, identify the main indications and classes of agents used, and assess the extent of microbiological testing to guide stewardship interventions.

2. material and methods 
2.1 Study design and setting
A descriptive, cross-sectional point prevalence survey was carried out at the Albert Royer National Children’s Hospital, a tertiary pediatric referral hospital in Dakar, Senegal. The survey was conducted over two consecutive days, on 16 and 17 November 2021, among inpatients receiving oral or parenteral antimicrobial therapy at the time of the survey.
2.2 Inclusion criteria
All hospitalized patients present in the wards at 8:00 a.m. on the day of data collection and receiving at least one antimicrobial agent were included. Patients on prophylactic treatment were also recorded if they met the Global-PPS inclusion criteria. Outpatients and patients discharged before the survey were excluded.
2.3 Data collection and analysis
Data were collected using the standardized Global-PPS forms covering demographic characteristics, clinical diagnoses, antimicrobial agents prescribed, their routes of administration, indications (treatment or prophylaxis), and documentation of microbiological testing. Laboratory and clinical information were extracted from medical records and prescription charts.
[bookmark: _GoBack]Collected data were entered into Microsoft Excel and analyzed using Epi Info version 7. The analysis of the appropriateness of the prescription was done by the prescribing committee, taking into account local recommendations on antibiotic therapy, and results were expressed as frequencies and proportions. Antimicrobial prescribing patterns were assessed according to the WHO Anatomical Therapeutic Chemical (ATC) classification. the antibiotics susceptibility was carried out according to the recommendations of CA-SFM 2021.
Healthcare-associated infections (HAIs) were identified according to the standardized definitions used in the Global Point Prevalence Survey (Global-PPS) protocol. A case was classified as an HAI when the infection occurred 48 hours or more after hospital admission, or when there was clear clinical and/or microbiological evidence suggesting that the infection was acquired during hospitalization. Diagnostic confirmation was based on clinical signs and symptoms, supported, whenever available, by laboratory and microbiological results recorded in patient files.
3. results 

Hospital characteristics and patient demographics
All seven clinical departments of the hospital were included in the survey, corresponding to 108 functional beds, with a bed occupancy rate of 75.9% (82/108). A total of 54 patients (65.9%) were receiving antimicrobial therapy at the time of the survey, including 6 patients (11.1%) treated for healthcare-associated infections (Table 1).
Table 1: Distribution of patients by service


	SERVICES
	Number of beds /N (%)
	Inpatients /N (%)
	Patients on antimicrobial therapy / N (%)

	Chronic diseases
	16 (14.8%)
	7 (8.5%)
	7 (13%)

	Emergency
	12 (11.1%)
	11 (13.4%)
	5 (9.3%)

	Pediatric intensive care
	5 (4.6%)
	4 (4.9%)
	4 (7.4%)

	Pediatric surgery
	12 (11.1%)
	6 (7.3%)
	1 (1.9%)

	Pneumology and continuing care
	18 (16.7%)
	17 (20.7%)
	15 (27.8%)

	Neonatology
	33 (30.6%)
	31 (37.8%)
	16 (29.6%)

	Cardiology
	12 (11.1%)
	6 (7.3%)
	6 (11.1%)

	TOTAL
	108 (100%)
	82 (100%)
	54 (100%)



The mean age of patients was 62.1 months (approximately 5 years), with the most represented age group being 3-60 months (31.4%) (Figure 1). The majority of patients (62.2%) were female, corresponding to a male-to-female ratio of 0.6. Medical wards accounted for the majority of antimicrobial prescriptions (81.4%).




Figure 1: Distribution of patients by age group

Clinical indications
The main indications for antimicrobial use were respiratory infections (25.9%), sepsis (18.5%), central nervous system infections (13.0%), and severe malaria (7.4%). Other reported conditions included gastrointestinal infections and surgical prophylaxis.
Due to ongoing renovation of the pediatric surgery department, the number of available beds had been reduced from 219 to 108, resulting in a redistribution of patients across other departments.
Microbiological testing
Samples for bacteriological analysis were collected from 40.7% (22/54) of patients receiving antimicrobials, and 9 (40.9%) of these samples were culture-positive. Specimens included cerebrospinal fluid (n = 8), blood (n = 8), urine (n = 5), sputum (n = 4), and pleural fluid (n = 1).
Isolated bacterial species were Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter spp., ESBL-secreting Klebsiella pneumoniae, and Mycobacterium tuberculosis. Plasmodium falciparum was the only parasite identified, in four patients.
Antimicrobial prescribing patterns
Antibiotics were the most frequently prescribed antimicrobial class (90.6%), followed by antiparasitic drugs (7.4%) and antituberculosis drugs (3.7%). Dual therapy was predominant (46.3%), followed by monotherapy (40.7%).
Third-generation cephalosporins were the most prescribed antibiotic class (87.0%), with cefotaxime (46.3%) and ceftriaxone (40.7%) being the most commonly used agents. Other frequently used antibiotics included penicillins (13%), quinolones (9.2%), aminoglycosides (48.1%), imipenem (18.5%), and vancomycin (29.6%).
Most antimicrobial prescriptions were empirical, reflecting limited access to bacteriological testing and delays in obtaining laboratory results.
DISCUSSION
This point prevalence survey represents one of the few pediatric hospital-based assessments of antimicrobial use and resistance in Senegal. Using the standardized Global-PPS methodology, we documented a high rate of antibiotic exposure (65.9%) among hospitalized children, comparable to findings from other sub-Saharan African countries [12,13].
Antimicrobial use and prescribing patterns
Antibiotics accounted for 90.6% of all antimicrobial prescriptions, with third-generation cephalosporins (mainly cefotaxime and ceftriaxone) being the most frequently used. This reliance on broad-spectrum agents reflects a pattern consistently observed in pediatric hospitals across West Africa, including Ghana, Nigeria, and Côte d’Ivoire, where third-generation cephalosporins represent over 70% of inpatient antibiotic use [5,6,8,14]. This frequent use may be related to the empirical management of severe infections, limited diagnostic support, and perceived efficacy of cephalosporins in pediatric settings.
Combination therapy was common (46.3%), often involving cephalosporins with aminoglycosides or vancomycin. While combination regimens can broaden antimicrobial coverage, their empirical use increases selective pressure and risk of resistance emergence [7]. The frequent prescription of carbapenems (18.5%) and vancomycin (29.6%) agents usually reserved for multidrug-resistant infections suggests potential overuse of last-resort drugs, a pattern similarly reported in Global-PPS data from Mali, Ghana, and Tanzania [15-17].
Microbiological testing and diagnostic stewardship
Only 40.7% of patients receiving antimicrobials had microbiological samples collected, and fewer than half yielded positive cultures. This limited diagnostic confirmation highlights persistent gaps in diagnostic stewardship, leading to predominantly empirical prescribing. Comparable findings have been described in Global-PPS studies from Nigeria and Mali, where fewer than 30-40% of treated patients had laboratory documentation of infection [18]. The lack of rapid diagnostics, long turnaround times, and cost constraints remain major barriers to evidence-based prescribing in resource-limited settings [11]. Strengthening laboratory capacity and ensuring systematic linkage between clinical and microbiological data are essential to improve antibiotic targeting and stewardship interventions.
Resistance and isolated pathogens
The bacterial species identified (Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter spp., Klebsiella pneumoniae) are well-known hospital-associated pathogens frequently involved in multidrug-resistant infections [11]. The identification of these organisms, including ESBL-producing Enterobacteriaceae, underscores the need for continuous surveillance of resistance patterns and strict infection prevention measures.
The bacterial species identified (Pseudomonas aeruginosa, Staphylococcus aureus, Enterobacter spp., and Klebsiella pneumoniae) are well-recognized nosocomial pathogens frequently associated with multidrug resistance [11]. The detection of extended-spectrum β-lactamase (ESBL)-producing Enterobacteriaceae is particularly concerning and consistent with data from regional AMR surveillance networks in West Africa, including reports from Dakar, Accra, and Abidjan [19,20]. These findings underscore the urgent need for continuous monitoring of resistance patterns, reinforcement of infection prevention measures, and strict antibiotic stewardship policies.

Comparison with regional and global findings

Our results align with other Global-PPS analyses in West Africa, which consistently document high use of broad-spectrum antibiotics and limited microbiological confirmation [5,6,17] . The antimicrobial use rate at Albert Royer Hospital (65.9%) was slightly lower than the 70-80% range reported in multi-country Global-PPS studies [11,21,22], possibly reflecting growing awareness of stewardship principles at the institutional level.

Implications for antimicrobial stewardship
This study identifies key priorities for strengthening antimicrobial stewardship in pediatric care:
1. Promoting adherence to national and hospital antibiotic guidelines;
2. Reinforcing microbiological testing capacity and timely reporting of results;
3. Providing regular feedback to prescribers on antibiotic use and resistance trends;
4. Integrating Global-PPS surveillance into routine hospital quality and safety systems.
These interventions align with Senegal’s National Action Plan on Antimicrobial Resistance (2017-2025) and WHO-AFRO regional strategies promoting rational antibiotic use and sustained AMR surveillance [23]. Strengthening hospital stewardship programs, supported by regular point prevalence surveys and laboratory-based resistance monitoring, will be critical to reducing inappropriate antimicrobial use and limiting the spread of multidrug-resistant organisms in Senegal and the broader West African region.

4. Conclusion

This study highlights the high prevalence of antibiotic use among hospitalized children in Dakar, characterized by extensive reliance on third-generation cephalosporins and limited microbiological confirmation of infections. Strengthening diagnostic capacity and implementing robust antimicrobial stewardship programs are urgently needed to optimize antibiotic use and mitigate resistance. Sustained participation in Global-PPS surveys will enable continuous monitoring, benchmarking of prescribing practices, and data-driven stewardship actions. These efforts will support national and West African regional initiatives aimed at curbing antimicrobial resistance and preserving the effectiveness of essential antibiotics.

Limitations
This study has several limitations. As a single-center, cross-sectional survey, it reflects prescribing patterns and resistance data from one pediatric hospital and may not be generalizable to other healthcare settings in Senegal. The reliance on point prevalence data limits assessment of temporal trends, and prior antibiotic exposure could not be fully accounted for. Moreover, the relatively low rate of microbiological testing restricted the ability to link prescriptions with confirmed pathogens or resistance phenotypes. Despite these limitations, the use of the standardized Global-PPS methodology provides a robust framework for benchmarking antimicrobial use and identifying priority areas for stewardship interventions.
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