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Abstract 

Introduction: Antibiotic susceptibility testing is used to raise awareness of antibiotic resistance and to monitor 
resistance patterns over time. The objective of this study was to assess the level of practical knowledge about antibiotics 
sold in Lubumbashi. 

Materials and methods: This was a descriptive cross-sectional study conducted from December 22, 2024, to March 10, 
2025. The study involved doctors, pharmacists, and medical biologists working in medical facilities, pharmacies, and 
bacteriology laboratories. Data were collected through a three-questionnaire survey administered to doctors, 
pharmacists, and medical biologists in various medical settings. 

Results: Generalists doctors have shown that 31% did not use the results of the antibiogram to guide their decision on 
prescribing antibiotic, sand 35% did not know that antibiotics should only be prescribed if the infection is confirmed by 
bacterial culture. The specialist doctors responded with 100% accuracy. 91% pharmacists and 59% no pharmacy 
degree respected the medical prescriptions issued by the prescribers. 100% Pharmacists and no pharmacy degree did 
not sell antibiogram discs. At the medical biologists, 71% did not carry out quality controls in their departments. 39% 
of antibiotic discs were neither prescribed nor available in pharmacies.  

Conclusion: In Lubumbashi, the limited number of bacteriology laboratories poses enormous problems in the 
prevention of antibiotic resistance. 
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1. Introduction

Antibiotic susceptibility testing is used to increase awareness of antibiotic resistance and to track resistance profiles 
over time [1]. While it provides prescribers with a resource for selecting empirical antimicrobial therapy, it is essential 
that the antibiotic susceptibility test be a practical and user-friendly resource for monitoring recent patterns of 
antimicrobial susceptibility in order to track changes in bacterial resistance [2, 3, 4]. Therefore, in practice, the antibiotic 
susceptibility test should list the most frequently encountered relevant organisms in typical infections, as well as the 
common antibiotics used to treat these infections [5]. 
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Susceptibility data derived from an antibiogram should be used when generating treatment pathways for infectious 
diseases, including prescription sets [6, 7]. Disseminating the antibiogram to first-line prescribers in settings where 
prescription sets are not used can be challenging [8]. 

In developing countries, 50% of antibiotics are used without a prescription, most often purchased from a pharmacy. 
Approximately half of all medications are prescribed, dispensed, or sold inappropriately. The practice of prescribing 
antibiotics depends on the healthcare professional's ability to determine the most beneficial choices for patients [9]. In 
the Democratic Republic of Congo (DRC), 85% to 95% of antibiotics are prescribed in outpatient settings, while the few 
studies conducted on this topic focus primarily on antibiotic management in hospitals rather than in the community 
[10]. 

The implementation of antibiograms could be effective in improving empirical antibiotic prescribing in healthcare 
facilities [11], due to its clinical impact as an intervention aimed at optimizing antibiotic prescribing and patient 
outcomes [1]. This approach involves establishing a relationship between the antibiotics on the discs used in the 
bacteriology laboratory, the medical prescription, and the availability of antibiotics delivered to pharmacies. Therefore, 
this study aims to assess the level of practical knowledge about antibiotics sold in Lubumbashi in order to enable 
medical biologists to correctly select the antibiogram discs available in local pharmacies; to enable prescribers to follow 
the guidelines for antibiogram results; and to ensure pharmacists adhere to medical prescriptions. 

2. Material and methods  

This was a descriptive cross-sectional study to evaluate the impact of the availability and use of antibiogram results 
among healthcare providers in Lubumbashi. The study was conducted over two months and two weeks, from December 
22, 2024, to March 10, 2025. It included doctors, pharmacists, and medical biologists working in medical facilities, 
pharmacies, and bacteriology laboratories. Data were collected through a survey using three specific questionnaires 
administered to doctors, pharmacists, and medical biologists in various healthcare settings. The sample size was 
convenience-based, encompassing 97 healthcare facilities, where 92 generalists doctors and 5 specialists were 
interviewed; 107 private pharmacies and those within healthcare facilities; and 7 bacteriology laboratories. The study 
focused on healthcare providers involved in prescribing and dispensing antibiotics, specifically physicians and 
pharmacists. Regarding medical biologists, only those working in the bacteriology department were included. Doctors 
and pharmacists who declined to participate in the study, those with incomplete questionnaires, healthcare 
administrators, maintenance staff, and individuals not directly involved in prescribing antibiotics or working in non-
clinical settings, including biomedical analysis laboratories without a bacteriology department, were excluded. This 
study was approved by the Medical Ethics Committee of the University of Lubumbashi under number 
UNILU/CEM/008/2025 after its completion. Verbal consent was obtained from the respondents and their anonymity 
was guaranteed in the processing of the data. The data were entered into Excel 2016 and processed using Excel 2016 
and SPSS 23 (Statistical Package for Social Science version 23). We calculated the frequencies and percentages of the 
different distributions at a significance level of 0.5% with a 95% confidence interval. 

3. Results  

3.1. Data on prescribing doctors 

The results in figure 1 show that health centers and polyclinics occupied the high thresholds with 43% and 34% 
respectively; then came the other structures (n=97). 
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Figure 1 Distribution of cases according to the prescribers' medical facilities 

The results in figure 2 show that the municipalities with the most medical facilities were those of Lubumbashi at 39% 
and Annexe at 23%; and the others (n= 97). 

 

Figure 2 Distribution of cases according to the municipalities of medical facilities 

The results in figure 3 demonstrate that the male and female internal medicine services and the general consultation 
accounted for 45% and 34% respectively; (n=97). 
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Figure 3 Distribution of cases according to the prescribers' hospital departments 

The results in figure 4 show that generalists doctors were at 95% (n = 92), compared to specialists doctors at 5% (n = 
5), (N = 97). 

 

Figure 4 Distribution according to the category of prescribing doctors  

The results in figure 5 show that 100% of generalists doctors advised patients to avoid self-medication and to adhere 
to the treatment, and 98% prescribed antibiotics according to the type of infection and laboratory results and 91% 
prescribed antibiotics only after clinical examinations and laboratory analyses of the patient according to the care 
flowchart; (n= 92). 
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Figure 5 Distribution according to generalists doctors' responses regarding their knowledge and attitudes on 
antibiotic use 

The results in figure 6 show that 100% of specialists doctors prescribed antibiotics only after clinical examinations and 
laboratory analyses of the patient, after bacteriological culture based on the results of the antibiogram, using the care 
flowchart, and advised patients to avoid self-medication and to adhere to the treatment; (n=5). 

 

Figure 6 Distribution according to specialists doctors' responses regarding their knowledge and attitudes on 
antibiotic use 

3.2. Data on pharmacists 

The results in figure 7 show that private pharmacies and those of polyclinics accounted for 42% and 24% respectively; 
(n= 107). 
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Figure 7 Distribution according to pharmacy location 

The results in figure 8 demonstrate that the pharmacies in the municipalities of Lubumbashi, Annexe and Kampemba 
had respectively 47%; 25% and 17%; (n= 107). 

 

Figure 8 Distribution of pharmacies by municipalities  

The results in figure 9 show that no pharmacy degree had 59% (n = 63) and pharmacists 41% (n = 44); (N=107). 
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Figure 9 Distribution according to pharmacy studies 

The results in figure 10 show that 100% of pharmacists did not sell antibiogram discs; 95% respected the dosage on 
prescriptions; 93% respected the quality of antibiotics by their proper storage and verification of the expiry date; (n= 
44). 

 

Figure 10 Distribution according to pharmacists' responses regarding their knowledge and attitudes about antibiotics 

The results in figure 11 show that 100% of no pharmacy degree did not sell antibiogram discs; 97% respected the 
dosage on prescriptions; 82% respected the quality of antibiotics by their proper storage and verification of the expiry 
date; (n= 63). 
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Figure 11 Distribution according to no pharmacy degree' responses regarding their knowledge and attitudes about 
antibiotics 

3.3. Data on medical biologists in the bacteriology laboratory 

The results in Figure 12 show that hospital and private bacteriology laboratories accounted for 43% and 29% 
respectively; then came the other categories; (n=7). 

 

Figure 12 Distribution of Bacteriology Laboratories according to location 

The results in Figure 13 show that 100% of the biologists selected the antibiogram discs according to the pathogen; 
100% performed the antibiogram according to the disc diffusion method; 100% interpreted the results according to 
susceptibility, intermediate, and resistance; and 100% stored their antibiogram discs between 2 and 8°C in the 
refrigerator. 71% did not perform quality control on their antibiogram discs and had no approach to resistant organisms 
(n = 7). 
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Figure 13 Distribution according to medical biologists' responses regarding their knowledge and attitudes on 
antibiotic use 

The results in Figure 14 show that bacteriology laboratories chose 39% of antibiotics that were not prescribed in clinics 
or sold in pharmacies. 

 

Figure 14 Distribution according to antibiotics found in pharmacies, clinics and the bacteriology laboratory 

4. Discussion 

The results found in this study share, on a number of points, the findings of other researchers who have worked on 
knowledge and attitudes regarding medical prescriptions and antibiotic use. Our research reveals both strengths and 
weaknesses. Among the strengths are the limited coverage of bacteriology laboratories serving the medical facilities in 
the city of Lubumbashi; the near unavailability of antibiotic susceptibility testing discs in local pharmacies in 
Lubumbashi, which poses a significant problem regarding the quality of discs obtained from elsewhere; and the fact 
that bacteriology laboratories sometimes select antibiotics that are unusable by prescribers and pharmacies. 

The data covered referral hospitals, general hospitals, polyclinics, health centers, pharmacies, and bacteriology 
laboratories (Figures 1, 7, and 12). Hospital departments included internal medicine (men's and women's), general 
consultations, maternity, pediatrics, surgery, emergency, and hemodialysis (Figure 3). This data was collected in all 
municipalities of the city of Lubumbashi (Figures 2 and 8).   

Generalists doctors were more represented (95%) than specialists doctors (5%) (Figure 4). No pharmacy degree were 
more represented (59%) than trained pharmacists (41%) (Figure 9). 
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The responses from generalists doctors regarding their knowledge and attitudes on antibiotic use show that 91% decide 
to prescribe antibiotics that after clinical examinations and laboratory analyses of the patient. So, Kalpana et al., 2023 
had confirmed that the practice of prescribing antibiotics depends on the health professional's ability to determine the 
most beneficial choices for patients [9]. 91% use the care flowchart when prescribing antibiotics and 100% educate 
patients to avoid self-medication and adhere to the prescribed antibiotic treatment. These results contrast with those 
found by Massado in Mali in 2023, where almost all prescribers (97.2%) were unaware of the factors guiding antibiotic 
prescriptions [12]. This observation was also made by El Matal in his medical thesis in Marrakech in 2022 (96.5%) [13]. 
98% estimated that the type of infection and the results of the antibiogram these are the factors that influence the 
decision to choose a specific antibiotic for a patient. But on the other hand 31% do not use the results of the antibiogram 
to guide their decision on prescribing antibiotics according to the sensitivity of germs to antibiotics and 35% do not 
know that antibiotics should only be prescribed in the context of a bacterial infection if the infection is confirmed by 
bacterial culture (Figure 5), however Tallman et al. (2018) found that over 12% of residents identified the antibiogram 
as a resource when prescribing empirical antimicrobial therapy [14]. Selekman et al. found that only half of practitioners 
used the local antibiogram despite having access to it [15]. Other studies have shown improved antimicrobial 
prescribing practices following responsible antimicrobial management and/or antibiogram training [16, 17, 18]. 

The responses from specialists doctors regarding their knowledge and attitudes on antibiotic use show that they 
possess a high level of knowledge, as they answered the various questions posed with 100% accuracy (Figure 6). These 
results can be explained by the fact that their expertise in a specific area of medicine provides them with a stable level 
of medical knowledge. 

In pharmacy, data on knowledge and attitudes regarding antibiotic use demonstrate that 93% of pharmacists and 81% 
of no pharmacy degree stated that they collaborate with prescribing physicians through their medical prescriptions to 
ensure responsible use of antibiotics by patients. Community pharmacists, as primary care providers, are an 
underutilized resource in antibiotic management [19]. Primary care plays an important role in combating antibiotic 
resistance, as the principle of balancing access to antibiotics while ensuring optimal use is independent of the health 
context [20]. 91% pharmacists and 59% no pharmacy degree believed they were respecting medical prescriptions 
issued by the prescribers, and there fore not offering similar antibiotics to patients; however, at least 41% of no 
pharmacy degree do so, which poses a risk of administering any antibiotic to patients, potentially leading to therapeutic 
failure. This is why Kalpana Ghimire et al. (2023) indicated that in developing countries, more than 50% of 
antimicrobials are most often purchased from pharmacies, dispensed, or sold inappropriately [9]. 50% pharmacists and 
40% no pharmacy do not sell antibiotics without a medical prescription and 96% pharmacists and 97% no pharmacy 
advise patients to follow the prescribed dosage to avoid bacterial resistance. In the same vein, a study conducted in 
Lubumbashi found non-compliance with the prescribed treatment duration in proportions ranging from 35.48% to 
84.08% [21]; in the review and meta-analyses by Maria R Gualano et al., 47.1% (95% CI 36.1–58.2) of subjects reported 
stopping antibiotics when they felt better [22], and in another study conducted in Moshi, Tanzania, 58.6% reported 
having stopped antibiotics according to the prescribed dosage [23]. The distribution of antibiotics without a 
prescription in pharmacies contributes significantly to the growing global public health crisis of antibiotic resistance 
[24]. 93% pharmacists and 82% no pharmacy ensure the quality of antibiotics sold by their proper storage and 
verification of the expiry date. This should be encouraged to ensure that patients have access to good quality antibiotics, 
since pharmacists are considered essential members of the healthcare team who play an important role in medication 
use and in providing advice on how to use medications appropriately [25]. 100% pharmacists and no pharmacy do not 
sell antibiogram discs because they expire due to a lack of customers (Figures 10 and 11); we say that this aspect of 
things does not facilitate the correct choices of antibiotics in bacteriology laboratories due to a critical lack of 
antibiogram discs on site in Lubumbashi. 

Among medical biologists, 100% choose antibiotics to include in antibiogram discs depending on the pathogen. But, 
28.6% validate the performance and quality of the antibiogram discs by however, 71.4% of the reference bacteria do 
not perform quality control checks in their departments, risking false results in antibiograms. Let's say 100% interpret 
the results of the antibiogram according to the sensitivity, intermediate, and resistance of the bacteria. 100% perform 
the antibiogram using the disk diffusion method. 28.6% perform the special antibiogram for resistant bacteria and 
100% retain the antibiogram discs between 2-8 °C in the fridge (Figure 13)[26, 27]. In this study, bacteriology 
laboratories selected 39% of antibiotics that were neither prescribed in clinics nor sold in pharmacies (Figure 14). Such 
practices represent a waste of financial resources in laboratories and demonstrate a lack of the necessary knowledge 
for selecting antibiotic discs for antibiograms. 



World Journal of Advanced Research and Reviews, 2026, 29(01), 699-710 

709 

5. Conclusion 

In conclusion, we say that in our research environment, the limited number of bacteriology laboratories poses enormous 
problems in the prevention of antibiotic resistance. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to declare. 

Statement of ethical approval 

This study was approved by the medical ethics committee of the University of Lubumbashi under number 
UNILU/CEM/008/2025. 

References 

[1] Khatri D, Freeman C, Falconer N, de Camargo Catapan S, Gray LC, Paterson DL. Clinical impact of antibiograms as 
an intervention to optimize antimicrobial prescribing and patient outcomes-A systematic review. Am J Infect 
Control. 2024 Jan;52(1):107-122.  

[2] Pakyz AL. The utility of hospital antibiograms as tools for guiding empirical therapy and tracking resistance. 
Insights from the Society of Infectious Diseases Pharmacists. Pharmacotherapy 2007; 27:1306–12.  

[3] Truong WR, Hidayat L, Bolaris MA, Nguyen L, Yamaki J. The antibiogram: key considerations for its development 
and utilization. JAC Antimicrob Resist. 2021 May 25; 3(2):dlab060.  

[4] Simner PJ, Hindler JA, Bhowmick T, Das S, Johnson JK, Lubers BV, Redell MA, Stelling J, Erdman SM. What's New 
in Antibiograms? Updating CLSI M39 Guidance with Current Trends. J Clin Microbiol. 2022 Oct 19;60 
(10):e0221021.  

[5] Klinker KP, Hidayat LK, DeRyke CA, DePestel DD, Motyl M, Bauer KA. Antimicrobial stewardship and 
antibiograms: importance of moving beyond traditional antibiograms. Ther Adv Infect Dis. 2021 May 5; 
8:20499361211011373.  

[6] Barlam TF, Cosgrove SE, Abbo LM, MacDougall C, Schuetz AN, Septimus EJ, Srinivasan A, Dellit TH, Falck-Ytter YT, 
Fishman NO, Hamilton CW, Jenkins TC, Lipsett PA, Malani PN, May LS, Moran GJ, Neuhauser MM, Newland JG, Ohl 
CA, Samore MH, Seo SK, Trivedi KK. Implementing an antibiotic stewardship program: guidelines from the 
Infectious Diseases Society of America and the Society for Healthcare Epidemiology of America. Clin Infect Dis. 
May 15, 2016;62(10):51-77.  

[7] Van Belkum A, Bachmann TT, Lu dke G, Lisby JG, Kahlmeter G, Mohess A, Becker K, Hays JP, Woodford N, Mitsakakis 
K, Moran-Gilad J, Vila J, Peter H, Rex JH, Dunne WM Jr; JPIAMR AMR-RDT Working Group on Antimicrobial 
Resistance and Rapid Diagnostic Testing. Developmental roadmap for antimicrobial susceptibility testing 
systems. Nat Rev Microbiol. 2019 Jan; 17(1):51-62.  

[8] Sirwan Khalid Ahmed, Safin Hussein, Karzan Qurbani, Radhwan Hussein Ibrahim, Abdulmalik Fareeq, Kochr Ali 
Mahmood, Mona Gamal Mohamed,Antimicrobial resistance: Impacts, challenges, and future prospects, Journal of 
Medicine, Surgery, and Public Health, 2024 (2):100081. 

[9] Kalpana Ghimire, Megha Raj Banjara, Bishnu Prasad Marasini, Pradip Gyanwali, Sudha Poudel, Elina Khatri, 
Meghnath Dhimal, Antibiotics Prescription, Dispensing Practices and Antibiotic Resistance Pattern in Common 
Pathogens in Nepal: A Narrative Review. Microbiol Insights. 2023 april ; 16 :1177/11786361231167239. 

[10] Shembo AKP, Musumari PM, Srithanaviboonchai K, Tangmunkongvorakul A, Dalleur O. A qualitative study on 
community use of antibiotics in Kinshasa, Democratic Republic of Congo. PLoS One. 27 Apr 
2022;17(4):e0267544. 

[11] Coulibaly Y, Konate A, Kone D, Bougoudogo F. Study of antibiotic prescription in a Malian hospital setting. Malian 
Journal of Infectious Diseases and Microbiology. 2014; (3): 2-3.  



World Journal of Advanced Research and Reviews, 2026, 29(01), 699-710 

710 

[12] Tagne M, Marleine T. Knowledge, Attitudes and Practices of Prescribers at the Point G University Hospital 
Regarding Antibiotic Therapy and Antibiotic Resistance [Internet] [Thesis]. University of Sciences, Techniques 
and Technologies of Bamako; 2023 [cited 10 Jan 2026].  

[13] El Matal N. Evaluation of knowledge on antibiotic therapy among general practitioners in the Souss-Massa region 
[Internet] [Medical thesis]. [Marrakech]: Cadi Ayyad; 2022 [cited 16 July 2023].  

[14] Tallman GB, Vilches-Tran RA, Elman MR. et al. Empiric antibiotic prescribing decisions among medical residents: 
the role of the antibiogram. Infect Control Hosp Epidemiol 2018 May;39(5):578-583.  

[15] Selekman RE, Allen IE, Copp HL. Determinants of practice patterns in pediatric UTI management. J Pediatr Urol 
2016 Oct;12(5):308. 

[16] Liang BQ, Wheeler JS, Blanchette LM.. Impact of combined antibiogram and related education on inpatient 
fluoroquinolone prescribing patterns for patients with health care-associated pneumonia. Ann Pharmacother 
2016; 50:172–9.  

[17] Ahmed SA, Kumar A, Sethi P. et al. Effectiveness of education and antibiotic control program at All India Institute 
of Medical Sciences, New Delhi. Natl Med J India 2018 Sept.-Oct.;31(5):262-267.  

[18] El-Sokkary RH, Negm EM, Othman HA, et al. Stewardship actions for device-associated infections: an intervention 
study in the emergency intensive care unit. J Infect Public Health 2020;13(12):1927-1931.  

[19] Darwish RM, Baqain GN, Aladwan H, Salamah LM, Madi R, Masri RMA. Knowledge, attitudes, and practices 
regarding antibiotic use and resistance among community pharmacists: a cross sectional study in Jordan. Int J 
Clin Pharm. 2021 Oct;43(5):1198-1207.  

[20] Lim K, Broom A, Olsen A, Seale H. Community pharmacists as antimicrobial guardians and gatekeepers – A 
qualitative study of the perspectives of pharmacy sector stakeholders. Exploratory Res Clin Social Pharm. 
2022:09:100212.  

[21] Kasamba Ilunga Éric, Kalumba KA, Katende MP, Malangu Mposhy Emmanuel Prosper. Knowledge and Attitudes 
of the Population of Lubumbashi in the Democratic Republic of Congo Regarding Antibiotic Use. IOSR Journal of 
Dental and Medical Sciences. 2023 jan; 22(3): 29-33 

[22] Gualano MR, Gili R, Scaioli G, Bert F, Siliquini R. General population's knowledge, and attitudes about antibiotics: 
a systematic review and meta-analysis. Pharmacoepidemiol Drug Saf. 2015 Jan;24(1):2-10.  

[23] Mboya EA, Davies ML, Horumpende PG, Ngocho JS. Inadequate knowledge on appropriate antibiotics uses among 
clients in the Moshi municipality Northern Tanzania. PLoS One. 2020 Sep 24;15(9): e0239388.  

[24] Bdul Razzaque Nohri, Muhammad Ilyas Siddiqui, Gulzar Usman, Sajan Sarang, Hina Qasim Memon, Dileep Singh, 
Sandeep Kumar,Antibiotic dispensation without prescription by community pharmacies in Pakistan,Journal of 
Medicine, Surgery, and Public Health,Volume 2,2024,100065,ISSN 2949-916X,  

[25] Sakeena MHF, Bennett AA, McLachlan AJ. Enhancing pharmacists' role in developing countries to overcome the 
challenge of antimicrobial resistance: a narrative review. Volume 7. Antimicrobial Resistance and Infection 
Control; 2018 May 2:7:63.  

[26] European Committee on Antimicrobial Susceptibility Testing. Antimicrobial susceptibility testing. EUCAST disk 
diffusion method. Version 8.0. [(accessed 11 November 2020)]. 

[27] CSLI. Performance Standard for Antimicrobial Susceptibility Testing. 34th ed. CSLI Supplement M100/Clinical 
and Laboratorial Standards Institute, 2024 


