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The microbiome in mind: Reflections on antibiotic prescription in primary care
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Abstract

In this opinion piece, the author critically reflects on his own antimicrobial stewardship practices in primary care and the complex factors influencing antibiotic prescription, specifically in children.

Contribution: In light of emerging evidence of the role of the microbiome in both health and disease, this piece raises a key question: Are we doing more harm than good?
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Introduction

‘Doctor, I know my body. If I don’t get antibiotics, I won’t get better’. This comment, which I have heard countless times in primary care, reflects a deeply ingrained belief that recovery is dependent on antibiotics. Having worked in an urban general practice in Cape Town’s northern suburbs for the past year, I have experienced first-hand the pressure to prescribe antibiotics and the poor stewardship that goes along with it. I am writing this opinion piece with self-conscious doubt about my own prescribing practices.

The role and make-up of our microbiomes are incredibly complex topics. As little as we know about deep space or the ocean floor, we likely know just as little about our own endogenous microbial communities, an integral part of our wellness.1,2

Personal experience

In my experience, the idea that antibiotics are medicines used to treat ‘colds and flus’ has become entrenched in public perception to the extent that this prescription is being expected. A few months into working as a general practitioner, I encountered a 2-year-old boy with viral nasopharyngitis. The patient’s caregiver was upfront about requesting antibiotics, which I advised against. This developed into an argument, which finally led to me conceding, only to later discover that in his two-and-a-half years of life, he had been on 16 courses of antibiotics. I started having discussions with parents and realised that this is not an isolated incident, albeit a severe one, and that children typically receive multiple antibiotic courses per year. As it stands, South Africa does not monitor antimicrobial usage in the private primary care sector.3 In the private sector, antimicrobial usage is only monitored at the hospital level; therefore, we have limited data as to the extent of this problem in private primary care. It is important to note that globally, in both high- and low- to middle-income countries, primary care is the largest contributor to antibiotic prescriptions.4,5 In my personal experience, the issue of unnecessary antibiotic prescriptions in private primary care is pervasive and severe.

Only recently have we begun to understand the role that our microbiomes play in our health and in pathology. We are beginning to understand the significant impact of dysbiosis, with it being linked to atopy,6 obesity, diabetes and cardiovascular pathology,7 among others. Yet, with mounting evidence, we continue to prescribe antibiotics without indication. I started to ask myself why. Why are antibiotics used so liberally? Why do we feel so dependent on them? Is pressure from concerned parents to blame, or are we as medical practitioners more at fault? Is knowledge about antimicrobial stewardship lacking, or do we know what is right yet alter our behaviour to avoid upsetting patients and losing clients?

Having been a young general practitioner needing to build a patient base, I soon realised the importance of keeping patients happy. This necessity to satisfy patients often opposed good clinical practice, never more so than with antibiotic prescriptions. I felt compelled to comply with patient demands to ensure my financial stability, and my own personal interest became a factor in how I treated my patients. This avoidance of tension in the consultation, and the need to balance patient expectation with good clinical practice, has been identified in primary care centres globally.8 It has been well established that patient expectations influence general practitioners’ decision to prescribe antibiotics.9 I noticed myself becoming more liberal with antibiotic scripts to the point where I would prescribe them without clear indication and even without parents asking for it, just to avoid an argument. In 2020, Mathibe et al. found that 76% of children with acute upper respiratory tract infections in Pietermaritzburg were prescribed antibiotics while only 33% of parents specifically asked for it.10 Are we overcompensating to avoid these conversations with patients?

The old adage goes: ‘Treat a cold, it lasts for a week. Don’t, and it lasts for seven days’. I often advise parents of children with viral nasopharyngitis not to treat it. I simply recommend using paracetamol in the case of fevers, but that no other medications or antibiotics are needed. More often than not, this is received negatively. Have we, as a society, stopped normalising these viral illnesses? Understandably, both parents and physicians want to feel in control and able to help. Unfortunately, we have very little to no evidence for most symptomatic treatments for the common cold, especially in children under 4 years of age.11 This is supported by regulatory authorities such as the US Food and Drug Administration (FDA) recommending against the use of over-the-counter cough and cold medicine in children less than 4 years of age12 and South African Health Products Regulatory Authority (SAPHRA) in children less than 2-years-old.13 This is a vulnerable age group, and we as clinicians can often feel compelled to offer some sort of treatment rather than just watching and waiting, leading to the prescription of antibiotics. However, this is also an age group with an immature gut microbiome susceptible to the effects of antibiotics and the sequelae of dysbiosis.14

Evidence and studies

Having initially entered university as a nature conservation student, I have found striking similarities between our declining ecosystems and the disruption of our own microbiomes. Our ‘macrobiomes’, so to speak, such as coral reefs and rainforests, flourish in diversity. When a species is lost, we find chain events leading to further disruptions negatively impacting other species and the ecosystem as a whole. With more than a thousand microorganism species already found to form part of our gut, and with this estimated to only be a fraction of all species involved,15 our gut is proving no different from any other biome on earth, flourishing in diversity. Studies indicate a decreased level of microbiome diversity in various autoimmune and cardiometabolic pathologies.16,17,18 Even in environmental organisms, microbial diversity has been found to have an inverse relationship with the prevalence of antimicrobial resistance genes.19 In contrast, studies indicate that antibiotic exposure causes a prolonged decrease in gut microbiome alpha diversity for up to 2 years.20 Considering children are receiving multiple antibiotic courses per year, this is cause for concern.

In an attempt to improve antimicrobial stewardship, I focused on educating my patients, using statistics to strengthen my argument. While it is estimated that, in children, only 8% of upper respiratory tract infections complicate with secondary bacterial infection,21 these infections are regularly cited as one of the most common reasons for antibiotic prescriptions. In addition, antibiotics are mostly prescribed empirically in these cases, with no bacteriological evidence to support treatment.22 I have found educating my patients and shared decision-making to be useful tools, rather than simply refusing antibiotic prescriptions. In addition, multiple other methods have been shown to improve antibiotic prescriptions. These include point-of-care testing like Streptococcal antigen testing, the use of clinical decision support tools and prescribing antibiotics as back-up and educating the patient on when to use it.23 In the South African context specifically, audit and feedback meetings significantly improved adherence to guidelines.24

Strengthening stewardship

When facing a paediatric patient with an upper respiratory tract infection, both local and international guidelines advise to focus on certain symptoms that point to a viral versus a bacterial cause. Bacterial sinusitis should be considered only when the symptoms are persistent and not improving for 10 days (or 3–4 days if severe) or when double-sickening occurs.26 With pharyngitis or tonsilitis, a bacterial cause should be considered in the presence of tender anterior cervical lymphadenopathy, tonsillar exudates and significant fevers (> 38°C).27 Rhinorrhoea, cough and conjunctivitis often point to a viral cause.

Various antimicrobial stewardship courses are available to support clinicians with ongoing professional development. For those aiming to strengthen their prescribing practices, consider the following free courses:


	Antimicrobial Stewardship: Improving Clinical Outcomes by Optimization of Antibiotic Practices, by Stanford University (https://online.stanford.edu/courses/som-ycme0001-antimicrobial-stewardship-improving-clinical-outcomes-optimization-antibiotic)

	Antimicrobial Stewardship: A Competency-Based Approach, by the World Health Organization (https://whoacademy.org/coursewares/course-v1:WHOAcademy-Hosted+H0098EN+H0098EN_Q4_2024?source=edX)



Conclusion

In 1860, the Boston physician Jacob Bigelow published his Brief Expositions of Rational Medicine. In it, he expressed his disillusionment with the prevailing ‘heroic’ medical practices of the time, practices with little evidence, often resulting in harm and famously observed: ‘… the amount of death and disaster in the world would be less, if all disease were left to itself …’.25 Every doctor in this country pledges themselves to the Hippocratic Oath, the key principle being ‘primum non nocere’ – first, do no harm. Are we doing more harm than good to these children? Would a child with a common cold not have been better off not visiting their doctor at all, waiting for the symptoms to pass, rather than receiving an antibiotic? Would their microbiomes have had a better chance of maturing, reducing their risk for atopy, obesity and the growing list of pathologies linked to dysbiosis? Do Jacob Bigelow’s words still hold some truth today? This article is not meant to judge; I have been in the same position of poor antimicrobial stewardship practices and continuously ask myself whether I have harmed my paediatric patients. There are multiple facets to this complex issue, from financial incentives in keeping patients satisfied to doubt in our ability to discern viral from bacterial pathologies in a susceptible population such as young children. However, we do owe it to our children to critically analyse our own prescribing practices without bias and, above all, to first do no harm.

Acknowledgements

The author acknowledges the educational influence of the WHO’s Antimicrobial Stewardship: A Competency-Based Approach and Stanford University’s Antimicrobial Stewardship: Improving Clinical Outcomes by Optimization of Antibiotic Practices, which informed the perspectives shared in this article.

Competing interests

The author declares that no financial or personal relationships inappropriately influenced the writing of this article.

CRediT authorship contribution

Nicolas D B Roos: Conceptualisation, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualisation, Writing – original draft, Writing – review & editing. The author confirms that this work is entirely his own, has reviewed the article, approved the final version for submission and publication and takes full responsibility for the integrity of its findings.

Funding information

This research received no specific grant from any funding agency in the public, commercial or not-for-profit sectors.

Data availability

The author confirms that the data supporting this study and its findings are available within the article and its listed references.

Disclaimer

The views and opinions expressed in this article are those of the author and are the product of professional research. It does not necessarily reflect the official policy or position of any affiliated institution, funder, agency, or that of the publisher. The author is responsible for this article’s findings, and content.

References


	1. 	Xu MQ, Pan F, Peng LH, Yang YS. Advances in the isolation, cultivation, and identification of gut microbes. Mil Med Res. 2024;11(1):34. https://doi.org/10.1186/s40779-024-00534-7

	2. 	Khalil M, Di Ciaula A, Mahdi L, et al. Unraveling the role of the human gut microbiome in health and diseases. Microorganisms. 2024;12(11): 2333. https://doi.org/10.3390/microorganisms12112333

	3. 	National Department of Health, South Africa. Surveillance for antimicrobial resistance and consumption of antibiotics in South Africa 2018–2022 [homepage on the Internet]. Pretoria: National Department of Health; 2024 [cited 2025 Nov 10]. Available from: https://knowledgehub.health.gov.za/system/files/elibdownloads/2024-05/South%20African%20AMR%20Surveillance%20Report%202022_FINAL.pdf

	4. 	Sulis G, Adam P, Nafade V, et al. Antibiotic prescription practices in primary care in low- and middle-income countries: A systematic review and meta-analysis. PLoS Med. 2020;17(6):e1003139. https://doi.org/10.1371/journal.pmed.1003139

	5. 	Duffy E, Ritchie S, Metcalfe S, Van Bakel B, Thomas MG. Antibacterials dispensed in the community comprise 85% – 95% of total human antibacterial consumption. J Clin Pharm Ther. 2018;43(1):59–64. https://doi.org/10.1111/jcpt.12610

	6. 	Fyhrquist N, Werner P, Alenius H. Host-microbiome interactions in atopic and allergic diseases. Curr Opin Toxicol. 2023;35:100420. https://doi.org/10.1016/j.cotox.2023.100420

	7. 	Hamjane N, Mechita MB, Nourouti NG, Barakat A. Gut microbiota dysbiosis – Associated obesity and its involvement in cardiovascular diseases and type 2 diabetes. A systematic review. Microvasc Res. 2024;151:104601. https://doi.org/10.1016/j.mvr.2023.104601

	8. 	Van der Zande MM, Dembinsky M, Aresi G, Van Staa TP. General practitioners’ accounts of negotiating antibiotic prescribing decisions with patients: A qualitative study on what influences antibiotic prescribing in low, medium and high prescribing practices. BMC Fam Pract. 2019;20(1):172. https://doi.org/10.1186/s12875-019-1065-x

	9. 	Domen J, Aabenhus R, Balan A, et al. The effect of a GP’s perception of a patient request for antibiotics on antibiotic prescribing for respiratory tract infections: Secondary analysis of a point-prevalence audit survey in 18 European countries. BJGP Open. 2025;9(2):BJGPO.2024.0166. https://doi.org/10.3399/BJGPO.2024.0166

	10. 	Mathibe LJ, Zwane NP. Unnecessary antimicrobial prescribing for upper respiratory tract infections in children in Pietermaritzburg, South Africa. Afr Health Sci. 2020;20(3):1133–1142. https://doi.org/10.4314/ahs.v20i3.15

	11. 	Mandell GL, Bennett JE, Dolin R, editors. Mandell, Douglas, and Bennett’s principles and practice of infectious diseases. 8th ed. Philadelphia, PA: Elsevier Inc.; 2010, p. 750.

	12. 	U.S. Food & Drug Administration [homepage on the Internet]. Should you give kids medicine for coughs and colds? Washington, DC: U.S. Food & Drug Administration; 2024 [cited 2025 Nov 10]. Available from: https://www.fda.gov/consumers/consumer-updates/should-you-give-kids-medicine-coughs-and-colds

	13. 	South African Health Products Regulatory Authority. Medicine safety alert: Cough and cold medicines – Oral cough and cold medicines containing certain ingredients now contraindicated in children under the age of two years [homepage on the Internet]. Pretoria: South African Health Products Regulatory Authority; 2024 [cited 2025 Nov 10]. Available from: https://www.sahpra.org.za/safety-alerts-1/msa-cough-and-cold-medicines-3/

	14. 	Neuman H, Forsythe P, Uzan A, Avni O, Koren O. Antibiotics in early life: Dysbiosis and the damage done. FEMS Microbiol Rev. 2018;42(4):489–499. https://doi.org/10.1093/femsre/fuy018

	15. 	Rajilić-Stojanović M, De Vos WM. The first 1000 cultured species of the human gastrointestinal microbiota. FEMS Microbiol Rev. 2014;38(5):996–1047. https://doi.org/10.1111/1574-6976.12075

	16. 	Luqman A, Hassan A, Ullah M, et al. Role of the intestinal microbiome and its therapeutic intervention in cardiovascular disorder. Front Immunol. 2024;15:1321395. https://doi.org/10.3389/fimmu.2024.1321395

	17. 	Shaheen WA, Quraishi MN, Iqbal TH. Gut microbiome and autoimmune disorders. Clin Exp Immunol. 2022;209(2):161–174. https://doi.org/10.1093/cei/uxac057

	18. 	Muir AB, Benitez AJ, Dods K, Spergel JM, Fillon SA. Microbiome and its impact on gastrointestinal atopy. Allergy. 2016;71(9):1256–1263. https://doi.org/10.1111/all.12943

	19. 	Klümper U, Gionchetta G, Catão E, et al. Environmental microbiome diversity and stability is a barrier to antimicrobial resistance gene accumulation. Commun Biol. 2024;7(1):706. https://doi.org/10.1038/s42003-024-06338-8

	20. 	McDonnell L, Gilkes A, Ashworth M, et al. Association between antibiotics and gut microbiome dysbiosis in children: Systematic review and meta-analysis. Gut Microbes. 2021;13(1):1870402. https://doi.org/10.1080/19490976.2020.1870402

	21. 	Marom T, Alvarez-Fernandez PE, Jennings K, Patel JA, McCormick DP, Chonmaitree T. Acute bacterial sinusitis complicating viral upper respiratory tract infection in young children. Pediatr Infect Dis J. 2014;33(8):803–808. https://doi.org/10.1097/INF.0000000000000278

	22. 	Guma SP, Godman B, Campbell SM, Mahomed O. Determinants of the empiric use of antibiotics by general practitioners in South Africa: Observational, analytic, cross-sectional study. Antibiotics (Basel). 2022;11(10): 1423. https://doi.org/10.3390/antibiotics11101423

	23. 	Avent ML, Cosgrove SE, Price-Haywood EG, van Driel ML. Antimicrobial stewardship in the primary care setting: From dream to reality? BMC Fam Pract. 2020;21(1):134. https://doi.org/10.1186/s12875-020-01191-0

	24. 	De Vries E, Johnson Y, Willems B, et al. Improving primary care antimicrobial stewardship by implementing a peer audit and feedback intervention in Cape Town community healthcare centres. S Afr Med J. 2022;112(10):812–818. https://doi.org/10.7196/SAMJ.2022.v112i10.16397

	25. 	Bigelow J. Brief expositions of rational medicine. Boston, MA: Phillips, Sampson & Co.; 1860, p. 47.

	26. 	Chow AW, Benninger MS, Brook I, et al. IDSA clinical practice guideline for acute bacterial rhinosinusitis in children and adults. Clin Infect Dis. 2012;54(8):e72–e112. https://doi.org/10.1093/cid/cis370

	27. 	Brink AJ, Cotton M, Feldman C, et al. Updated recommendations for the management of upper respiratory tract infections in South Africa. S Afr Med J. 2015;105(5):345. https://doi.org/10.7196/SAMJ.8716



OPS/symbol.jpg
 — .\

\ U





OPS/CoverDesign.jpg
e AOSIS

South African Family Practice

https://www.safpj.co.za

The microbiome in mind: Reflections on
antibiotic prescription in primary care

Nicolas D B.Roos.

S Afr Fam Pract. 202567(1), 36238,
hitpsy/doi.org/10.4102/5afp.v67i1 6238






