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Abstract
Background: Antimicrobial resistance remains a threat to patient safety and healthcare outcomes and largely arises from inappropriate antimicrobial prescriptions. This study aimed to determine the pattern of antibiotic prescriptions in the Paediatrics department of Rivers State University Teaching Hospital, Port Harcourt.
Method: A point prevalence survey was conducted in the Paediatric wards and Special Care Baby Unit (SCBU) on 13 November 2021. Records of all children admitted before or at 8:00 a.m. on the day of the survey were descriptively analysed using the protocol and web-based management system of the Global Point Prevalence Survey of Antimicrobial Consumption and Resistance, University of Antwerp.
 Results: The antibiotic prevalence in this study was 77.4%. The most common indication(s) for antibiotic use in SCBU was infection prophylaxis (81.3%) and in paediatric wards: Pneumonia, Ear Nose Throat and Soft tissue infections accounted for (23.1%) each. Third-generation cephalosporins and aminoglycosides were predominantly used in all wards and were empirical-based prescriptions. Regarding antibiotic quality indicators of prescriptions: In SCBU: 19 (90.5%) had indication(s) for antibiotics documented, 10 (46.7%) were guideline compliant, and 1 (4.8%) had documented review/stop date. In the paediatric medical and surgical wards, 17(85.0%) vs. 4(100%) had indication(s) for antibiotics documented, 6(30.0%) vs. 0(0%) were guideline compliant, and 1(5.0%) vs. 4(100.0%) had a review/ stop date.
Conclusion: High prevalence of antibiotic use, suboptimal antibiotic quality indicators and absence of laboratory evidence for antibiotic prescriptions were observed in the paediatric units. There is a need to reorientate prescribers and institute strategic measures to improve antimicrobial stewardship.
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Introduction
Antimicrobial drugs are essential in treating infections, but their overuse and misuse have led to the emergence of antimicrobial resistance (AMR) which is a worldwide public health concern that occurs when microbes evolve over time and no longer respond to treatments, making infections more difficult to cure and increasing the risk of disease transmission, severe illness and death.1,2 In hospitals, antimicrobial agents are frequently prescribed to neonates and children as a preventive measure or for the treatment of suspected or confirmed infections.3 However, inappropriate antimicrobial usage, including incorrect selection, sub-optimal dosing, unnecessary administration, and prolonged therapy, contributes to the development of AMR in neonatal and paediatric ward settings.1,4 The spread of multidrug-resistant organisms in healthcare settings poses significant challenges in managing infections effectively, leading to limited treatment options and increased mortality rates.5,6 Hence, antimicrobial resistance remains a threat to patient safety and healthcare outcomes and has been widely noted to arise from inappropriate antimicrobial prescription patterns.7 
 
The World Health Organisation (WHO) has called for increased antibiotic surveillance and research among healthcare practitioners.2 Promoting rational antimicrobial prescribing practices is crucial to addressing the challenges of AMR and hospital-acquired infections or healthcare-associated infections (HAI), which are illnesses acquired in the hospital that are usually not present or are incubating at the time of admission.8 These infections are typically acquired during hospitalization and usually manifest after two days of admission.8 This involves implementing evidence-based guidelines and protocols for antimicrobial use, emphasizing the importance of accurate diagnosis, appropriate dosing, and duration of therapy.9 In hospital settings therefore, antibiotic quality indicators are a composite measure employed to assess how well antibiotics are utilised in accordance with the documented clinical diagnosis, compliance with standard treatment guidelines and whether or not a review and stop dates for prescribed antibiotics were appropriately documented.10 Consequently, when inadequate healthcare provider practices are discovered, they should be re-educated on the concepts of antimicrobial stewardship to ensure the prudent use of antimicrobial agents, hence minimising the establishment and spread of drug-resistant bacteria.
 
A recent review by Abubakar and Salman1 of antibiotic use among hospitalized patients in Africa which included point prevalence studies reported an overall prevalence of antibiotic use to range from 27.6% to 83.5% with West Africa having the higher estimates compared to the rest of Africa. In particular, patients in the intensive care units and paediatric wards were found with the highest prevalence of antibiotic use. Community-acquired infections were the most common indications for antibiotic use and Ceftriaxone and metronidazole were the most common antibiotics prescribed and the antibiotic quality indicators also varied widely across the continent with documentation of reasons for antibiotic use and review/stop dates being as low as 37.3% and 19.6% respectively. Antibiotic stewardship was still advocated in light of the increasing use of drugs within the WHO ‘Watch’ Category. The review, however, only included a few studies7,11,12 within neonatal and paediatric ward settings. 
 
Surveillance of antibiotic prescription patterns in the hospital setting is imperative to provide baseline data for appropriate antimicrobial stewardship interventions, especially where this has previously been unreported.4,13 The Rivers State University Teaching Hospital had recently formed an Infection, Prevention and Control/Antimicrobial Stewardship team comprising specialists from diverse sub-specialties and this survey was the first point prevalence antibiotic survey that aimed at determining the antibiotic prevalence and prescription patterns in the Paediatrics Department of the Rivers State University Teaching Hospital, Port Harcourt. 
 
Method
This was a point prevalence survey conducted on the 13th of November 2021.  The study was conducted at the Special Care Baby Unit (SCBU) and the Paediatric medical and surgical wards of the Department of Paediatrics, Rivers State University Teaching Hospital, Rivers State, Southern Nigeria.
 
All children below 18 years who were on admission on the day of the survey were assessed for eligibility.  Any newborn or child who had been admitted for at least 24 hours to either the Special Care Baby Unit (SCBU) or the Paediatric Medical and Surgical wards and who was still there as of 8 a.m. on the survey day was included in the study. Whereas, any newborn or newly admitted child whose antibiotics were stopped before 8 a.m., who arrived after 8 a.m. on the survey day, who was only receiving intravenous fluids, or who was not receiving antibiotics at the time of the survey was excluded.
 
Trained members of the Infection Prevention and Control/Antimicrobial Stewardship team retrieved the folders of all the newborns and children. They then collected the data in accordance with the guidelines and standardised data collection forms created by the Global Point Prevalence Survey of Antimicrobial Consumption and Resistance at the University of Antwerp in Belgium. From the patients' case notes and antibiotic records, information was gathered on the antimicrobial(s) each neonate or child was currently taking, their indications, whether antimicrobial guidelines were available or not, as well as laboratory evidence and resistance profiles of isolated organisms. These were input, validated and analysed using the web-based automated data management system on the Global Point Prevalence Survey website (https://www.global-pps.com), as designed by the University of Antwerp in Belgium. No patient interaction was required.
 
Data were also entered into a Microsoft Excel spreadsheet and analysed. Data were summarized using descriptive statistics and presented as frequency tables and charts as necessary.
 
Results
A total of 31 admitted children were surveyed: 13 (41.9%) were in the children's (medical and surgical) wards and 18 (58.1%) were in the SCBU. Of these, only 24 were on antimicrobials. There were 15 (62.5%) males and 9 (37.5%) females with a M:F ratio of 1.7:1. Mean age (SD) among neonates on admission in SCBU was 4.4 (2.6) days and the mean age (SD) among children admitted in Paediatric wards was 4.9 (5.0) years.
Table 1: Demographics of children on antimicrobials (N=24)
	Variable 
	Freq.
	Percent

	Age (years)
	 
	 

	0 – 28 days
	11
	45.8

	1 month - 5 years
	8
	33.3

	6 – 10 years 
	3
	12.5

	11 – 15 years 
	3
	12.5

	16 – 18 years 
	0
	0.0

	Ward type
	 
	 

	Paediatric (medical & surgical)
	13
	54.2

	SCBU
	11
	45.8
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Figure 1: Pie Chart demonstrating the Antibiotic Prevalence
 
Antibiotic Prevalence and Utilization
Twenty-four children on admission on the day of the survey were on at least one type of antibiotic, giving an overall antibiotic prevalence was 77.4% (Figure. 1). There was a higher prevalence of antibiotic use among children in the paediatric wards compared to neonates in SCBU – [13(100% Vs 11 (61.1%)].  The most common indication(s) for antibiotic use in SCBU was infection prophylaxis (81.3%) and in paediatric wards: Pneumonia, Ear Nose Throat and Soft tissue infections accounted for (23.1%) each as seen in Table 2.
 
	Table 2. Indications for antibiotics use

	SCBU
	N = 11
	Percent

	Sepsis
	1
	9. 1

	Pneumonia
	1
	9. 1

	Infection Prophylaxis 
	9
	81.8

	Children’s Ward 
	N = 13 
	 

	Pneumonia
	3
	23.1

	ENT
	3
	23.1

	Wound (SST)
	3
	23.1

	Meningitis 
	2
	15.3

	Bone and Joint infections 
	1
	7.7

	Infection prophylaxis
	1
	7.7


 
As regards proportional antibiotic use (% of prescriptions) among neonates admitted in the SCBU, it was found that of the 21 prescriptions made for the 11 neonates treated, most were third-generation cephalosporins [Ceftazidime – 11 (52.4%)] and then aminoglycosides [gentamicin  – 10 (47.6%)], as seen in Figure 3. With regards to proportional antibiotic use among children in both the medical and surgical wards, it was found that of 24 prescriptions made for the 13 children treated, the top four antibiotics found to be in use were the third-generation cephalosporins (Ceftriaxone [7] and Ceftazidime [3]) in 10  (41.7%),  aminoglycosides (gentamicin) in 6 (25.0%),  the second-generation cephalosporins (Cefuroxime) 2 (8.3%) and the fluoroquinolones (Ciprofloxacin [1], levofloxacin [1]) in 2 (8.3%) as shown in Table 3. 
Concerning the Antibiotic quality indicators in the paediatric wards, it was found that in the medical ward, of the 20 prescriptions reviewed, 17 (85.0%) had reason(s) in notes for the antibiotic in use, 3 (15%.0%) had guidelines missing, 6 (30.0%) were guideline compliant and only 1 (5.0%) had a review/ stop date documented. Also, in the paediatric surgical ward, of the 4 prescriptions reviewed, all 4 (100%) had reason in notes for the antibiotic in use, 2 (50.0%) had guidelines missing, 0 (0.0%) were guideline compliant and all 4 (100.0%) had a review/ stop date documented. However, in SCBU of the 21 prescriptions reviewed, 19 (90.5%) had reason in notes for the antibiotic prescribed, 1 (4.8%) had guidelines missing, 10 (47.6%) were guideline compliant and only 1 (4.8%) had a review/ stop date documented.
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Figure 3: Antibiotic type used among neonates admitted into the Special Care Baby Unit [21 prescriptions]
 
	Table 3: Antibiotic type used among children in the medical and surgical paediatric wards 

	ATC4 
	Antibiotic Subgroup
	Frequency
	Percentage

	JO1DD
	Third-generation cephalosporins [Ceftriaxone, Ceftazidime] 
	10
	41.7

	JO1GB
	Other Aminoglycosides [Gentamicin] 
	6
	25.0

	JO1DC
	Second-generation cephalosporins [Cefuroxime]
	2
	8.3

	JO1MA
	Fluroquinolones [levofloxacin/ ciprofloxacin]
	2
	8.3

	JO1XD
	Imidazole derivatives [Metronidazole]
	1
	4.2

	JO1FA
	Macrolides [Azithromycin]
	1
	4.2

	JO1FF
	Lincosamides [Clindamycin]
	1
	4.2

	JO1EE
	Comb. Sulfanamides//Trimethoprim [septrin]
	1
	4.2

	JO1CA
	Penicillins with extended-spectrum 
	0
	0

	JO1CE
	Beta-lactamase sensitive penicillins 
	0
	0


Table 3: Antibiotic type used among children admitted into the Paediatric Wards [24 prescriptions] 
 
Antibiotic Quality Indicators:
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Figure 5: Assessment of Antibiotic Prescription Patterns using the Antibiotic Quality Indicators
 
As regards the type of antibiotic treatment received, the selection of antibiotic treatment among 45 prescriptions reviewed revealed that in both paediatric wards and SCBU, antibiotic treatments were only for empirical-based prescriptions and 42 (93.7%) of prescribed antibiotics were administered via the parenteral route [not in the tables].  
 
Discussion
This study aimed to determine the prevalence and pattern of antibiotic use in the department of Paediatrics and found that antibiotic use is high with about three-quarters of admitted children receiving at least one type of antibiotic. Our finding was consistent with reports from other authors in South East Nigeria11, Northern Nigeria 14,15 and  Uganda16 but about one-half times more than the estimates reported in other studies conducted in other facilities in South West17 and South-South Nigeria.18,19 Although this was the first study of its kind in our facility, variations in reported point prevalence may suggest a low threshold for the use of antibiotics in neonates and children due to their lower immunity and vulnerability to infection with resultant increased morbidity and mortality.
  
The 3rd generation cephalosporin – Ceftazidime and aminoglycoside–gentamicin were the predominant antibiotics prescribed in SCBU, whereas ceftriaxone and gentamicin were the most prescribed antibiotics in the paediatric wards, followed by cefuroxime a 2nd generation cephalosporin. This was similar to other Nigerian studies in which cephalosporins were the most prescribed antibiotics.17,18 These belong to the Watch group in the WHO’s – Access, Watch, Reserve - ‘AWARE’ classification of antibiotics which should not be prescribed indiscreetly. The high use of 3rd generation cephalosporins in our department is a cause for concern as we found an over-prescription of antibiotics in SCBU for infection prophylaxis alone without antimicrobial testing to exclude sepsis. This has been similarly reported in other studies by Manga and colleagues15, in Gombe State, Nigeria. This suggests unnecessary exposure to antimicrobials which can result in drug resistance. Findings from other Nigerian studies suggest pressure from the use of these classes of drugs has resulted in the emergence of resistant bacterial strains, particularly extended-spectrum beta-lactamase-producing gram-negative bacteria.5
 
Consistent with findings from other studies 10,11,14,16–18 was the observation in this study that all antibiotic prescriptions were empirical-based. This was probably because some of the medical conditions among the neonates and children in this study had standard guidelines and/or protocols for empirical treatment. However, even for some of the variety of medical and surgical conditions on the Paediatric medical and surgical wards with no national guidelines [i.e., guideline missing/ guideline non-compliant], health workers' prescribing practices were still not guided by any microbiological testing. Our findings may also be reflective of several other factors including the failure of the attending health worker to request a microbiological test due to poor attitude towards requesting and filling out the required investigation forms or a lack of confidence in either the quality or turn-around time of microbiological reports. On the other hand, as has been similarly reported in other studies in Uganda and Niger,16  when caregivers present with very ill neonates or children to the hospital and have to pay out-of-pocket but are low on funds; the health worker is often challenged with having to prioritize empirical-based medication prescriptions over microbiological tests to support clinical diagnosis.
 
Our study also found that the antibiotic quality indicators observed were sub-optimal. Although high frequencies were found for the reasons for antibiotic prescription use among the paediatric wards and SCBU; prescriptions being in accordance with guidelines and having clear documentation of review or stop dates of prescribed antibiotics were largely absent. This suggests the possibility of administering antibiotics for prolonged periods which can bring about the emergence of drug resistance and invariably increase financial costs on the patients’ caregivers. This was similarly documented in other studies in Nigeria.18
Conclusion
There was a high prevalence of antibiotic use among children admitted to the neonatal and paediatric wards. No targeted antibiotic prescription was found, and antibiotic quality indicators were suboptimal. There is a need to reorientate paediatric caregivers and institute strategic measures to improve adherence to antimicrobial prescription guidelines and antimicrobial stewardship.
 
Limitations of the study: Our study is limited in that being a point prevalence survey may not typify the trend over time. The Children’s Emergency Room was not included due to infrastructural adjustments at the time of the survey, hence a repeat larger study preferably after targeted training and implementation have been done is recommended. 
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