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Abstract 
Introduction: This study seeks to investigate the prescribed protocols for empiric antibiotic therapy in the paediatric department at the teaching 

Hospital Campus of Lomé. Methods: This was a descriptive cross-sectional study carried out from July to September 2022, including all children 

at the paediatric department of the teaching Hospital (C.H.U.) Campus of Lomé who had received empiric antibiotic therapy. A data collection 

form containing the following variables: sociodemographic data, date of admission and discharge from the department, probable site of infection, 

biological and imaging tests, antibiotics prescribed, and clinical progression was used. Results: A total of 817 children aged 0 to 16 had been 

admitted to paediatric department during the inclusion period, and 503 had received antibiotic therapy, with a majority of probabilistic 

prescriptions in 93.4% (470/503) of cases. On admission, 68.9% presented with fever, and respiratory infections (34.9%) were the most common. 

Bacteriological tests were performed in 21.9% of cases. As first-line antibiotics, β-lactams and aminoglycosides were prescribed in respectively 

96.6% and 61.9% of cases, and as second-line antibiotics in 58.4% and 41.6%. The parenteral route was the most commonly used, at 96.6%. 

Conclusion: Probabilistic antibiotic therapy is widely practised in paediatrics due to the urgency of treating children. It is important to estimate 

its current prevalence in our hospitals and to review the most commonly used molecules for a more rational use of antibiotics. 

Keywords: Antibiotics, probabilistic prescribing, paediatrics, Togo. 

 

Introduction 

The discovery and widespread use of antibiotics was a major 

advance that revolutionised the history of medicine, improving the 

prognosis for bacterial infections [1]. Antibiotics are one of the most 

commonly prescribed classes of drugs in the world, and their global 

consumption increased by 65% between 2000 and 2015 [2]. In Togo, 

children under the age of 15 make up approximately 42% of the 

population, according to the latest general population census in 2022 
[3]. Children are a vulnerable population for bacterial diseases due to 

the immaturity of their immune systems [4]. This fragility leads to 

life-threatening infections in children, creating an absolute 

emergency that requires rapid and adequate treatment. Any 

appropriate antibiotic therapy should be based on bacteriological 

results. However, in many low-resource settings, including ours, the 

prescription of probabilistic (empiric) antibiotic therapy remains a 
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common practice, particularly in emergency paediatric care. This 

trend is largely driven by multiple systemic barriers, including the 

limited accessibility of bacteriological testing both in terms of 

geographic reach and financial affordability. Even when diagnostic 

services are available, significant delays in obtaining culture and 

sensitivity results often render them impractical for timely decision-

making. Furthermore, the lack of comprehensive universal health 

coverage exacerbates these challenges, making it difficult for many 

patients to access appropriate diagnostics. Consequently, clinicians 

are frequently compelled to initiate empiric antibiotic treatment 

based on clinical judgment rather than microbiological evidence [5]. 

This consists of prescribing antibiotics before the microorganism 

responsible for the infection has been identified and its sensitivity to 

antibiotics has been studied [6]. Under these conditions, antibiotic 

prescriptions may be rational or irrational, leading to use that is not 

always appropriate. 

The inappropriate use of antibiotics whether through 

unnecessary prescriptions, incorrect dosing, or prolonged treatment 

durations not only leads to immediate adverse effects in patients but 

also plays a significant role in the development and spread of 

antibiotic-resistant bacterial strains. Over time, this selective 

pressure has contributed to a global rise in antimicrobial resistance 

(AMR), compromising the effectiveness of commonly used 

antibiotics and posing a serious threat to public health. Several 

studies conducted in Togo have documented the emergence and 

increasing prevalence of antibiotic resistance patterns among 

clinical bacterial isolates. These findings highlight a concerning 

trend of reduced susceptibility to commonly prescribed antibiotics, 

reflecting both the local impact of antimicrobial misuse and the 

broader challenge of antimicrobial resistance (AMR) in low-

resource settings. For instance, a study conducted in 2021 on the 

rising trend of antibiotic resistance among Enterobacteriaceae in 

Togo revealed a significant increase in resistance rates of 

Escherichia coli isolates over seven years (2010–2017). During this 

timeframe, resistance to third-generation cephalosporins 

specifically ceftazidime and ceftriaxone rose markedly from 18.7% 

to 39.3%. Similarly, resistance to ciprofloxacin escalated from 1.7% 

to 40.2% [7]. These alarming trends underscore the growing 

challenge of treating common bacterial infections and the urgent 

need for strengthened antimicrobial stewardship and surveillance 

programs to avoid therapeutic deadlocks [8]. In response to the 

escalating global threat posed by antimicrobial resistance (AMR), 

the World Health Assembly adopted a Global Action Plan in May 

2015 aimed at guiding coordinated efforts to combat AMR across 

sectors and nations [8]. In alignment with this international initiative, 

Togo has developed its own National Action Plan to address AMR 
[9], reflecting a growing commitment to strengthening antimicrobial 

stewardship, surveillance, infection prevention, and public 

awareness at the national level [9]. 

As a result, the rational use of antibiotics has become a 

crucial part of controlling the emergence of multi-resistant strains, 

which requires controlling current prescribing practices and 

proposing new treatment protocols. 

Despite the increasing body of literature on antimicrobial 

resistance (AMR) and the use of empiric antibiotic therapy in our 

context, there remains a significant gap in knowledge regarding 

prescribing practices in paediatric care. Hence, the present study 

aims to investigate the patterns and determinants of empiric 

(probabilistic) antibiotic prescribing in paediatric care in Togo, 

using the Campus University Hospital Centre (CHU-Campus) of 

Lomé as a representative case study. 

Materials and Methods 

Study design 

This was a descriptive cross-sectional study of the medical records 

of patients hospitalised between January and June 2022. The study 

was conducted from 11 July to 28 September 2022 in the paediatric 

department of the University Hospital Centre of the Lomé Campus 

(Togo), which is the second tertiary referral centre in Togo's 

healthcare system. 

The study included the records of patients hospitalised in the 

paediatric department of the University Hospital Centre who had 

received probabilistic antibiotic therapy. Incomplete records, 

records of patients whose causative organism was known or who had 

undergone an antibiogram, or who were non-compliant with 

treatment, were not included in the final statistics. 

Data collection and statistical analysis 

Data were extracted from medical records using a data collection 

form containing the following variables: sociodemographic data, 

date of admission and discharge from the department, probable site 

of infection, biological and imaging tests, antibiotics prescribed, and 

clinical progression. 

Data entry was performed using Epi Info software version 

7.2.5.0. Data processing and statistical analysis were performed 

using Microsoft Excel 2016 software. Descriptive statistics were 

used to summarize the data: qualitative variables were expressed as 

frequencies and proportions, while quantitative variables were 

presented as means with standard deviations.. Associations between 

categorical variables were assessed using the Chi-square test or 

Fisher’s exact test, as appropriate. A p-value of less than 0.05 was 

considered statistically significant. 

Results 

A total of 817 children aged 0 to 16 years were admitted to the 

paediatric ward during the study period. Five hundred and three 

(503) received antibiotic therapy, representing 61.5% of the total, 

with the majority of prescriptions (93.4%, n = 470) being 

probabilistic. Based on the inclusion criteria, 470 were included in 

the present study (Figure 1). 
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Figure 1: Flow chart for the inclusion of children hospitalised in paediatrics at the CHU campus in Lomé from 11 July to 28 September 

2022.

Socio-demographic characteristics  

Males were the most represented (56.2%) with a sex ratio (M/F) of 

1.28. The majority of children (60.2%) had been referred from 

another centre for better care. Approximately 37.4% of the subjects 

included were infants, and 27.4% were newborns (Table 1).  

Table 1: Breakdown by sex, age, mode of admission and 

temperature on admission of paediatric inpatients at Lomé 

University Hospital who received empiric antibiotic therapy in 

2022 

  Number  

(N=470) 

Proportions 

% 

Gender 

Male 264 56.2 

Female 206 43.8 

Age 

[0-28] days 129 27.4 

[1-24] months 176 37.4 

[2-5] years  93 19.8 

[5-11] years 58 12.4 

[11-17[years 14 3.0 

Type of admission 

Consultation 178 37.9 

Transfer from a department  9 1.9 

Referal 283 60.2 

Temperature on admission 

> 37,5  324 68.9 

36 - 37,5  131 27.9 

Not specified 9 1.9 

< 36  6 1.3 

 

Clinical pattern of the study cohort 

On admission, the average temperature of the children was 38.16 ± 

1.09°C, with extremes of 34°C and 40.5°C, 68.9% of them had a 

fever (Table 1). The length of hospitalisation was 5.28 ± 3.95 days, 

with extremes of 0 days and 32 days. Patients who stayed less than 

5 days were the most numerous, accounting for 64.3%. Respiratory 

infections (57.5%) were the most common diagnosis, and some 

children had multiple infectious foci at the same time (Table 2). At 

least one biological test was performed in 98.7% of patients, and 

more specifically, bacteriological tests were performed in 21.9% of 

cases. 

Table 2: Distribution according to the site of infection of 

paediatric patients hospitalised at the Lomé University Hospital 

Campus who received empiric antibiotic therapy in 2022 

 Number (N) Proportions (%) 

Pulmonary 102 34.9 

ENT* 66 22.6 

Skin/Tissue 52 17.8 

Oro-digestive 35 12.0 

Urogenital 21 7.2 

Meninge 18 6.2 

Hepatic 11 3.8 

Blood 9 3.1 

Osteoarticular 7 2.4 

Endocarditis 1 0.3 

*ENT: ear, nose and throat  

Type of antibiotic therapy and antibiotics used 

Combination antibiotic therapy (dual therapy, 58.1%) was more 

common than single antibiotic therapy (33.4%). β-lactams and 

aminoglycosides were the most commonly prescribed families in 

96.6% and 61.9% of cases as first-line treatment, with the majority 

of prescriptions being for gentamicin (60.0%), ceftriaxone (42.8%) 

and cefotaxime (27.0%) (Table 3). The parenteral route was the most 

commonly used, at 96.6%. Seventy-seven patients, or 16.4%, had 

their treatment adjusted, mainly due to a lack of improvement in 

their clinical condition (61.0%) and abnormal additional test results 

(27.3%). During readjustments, β-lactams and aminoglycosides 

remained the most commonly prescribed families, in 58.4% and 

41.6% of cases, respectively. Of the seventy-seven (77) patients who 

received a second course of antibiotic therapy, two received a third 

course, or 2.6%. vancomycin was the only molecule prescribed in 

both cases. 
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Table 3: Distribution of paediatric patients hospitalised at the 

University Hospital Campus in Lomé who received empiric 

antibiotic therapy in 2022, according to families and first-line 

antibiotic molecules prescribed 

 Number 

(N) 

Proportions 

(%) 

Antibiotic family 

β-lactams 454 96.6 

Aminoglycosides 291 61.9 

Nitroimidazoles 36 7.7 

Fluoroquinolones 2 0.4 

Anti-folates 2 0.4 

Glycopeptides 1 0.2 

Others* 12 2.5 

Antibiotic molecules 

Gentamicin 282 60.0 

Ceftriaxone 201 42.8 

Cefotaxime 127 27.0 

Amoxicillin-Clavulanic acid 103 21.9 

Metronidazole-Diloxanide 32 6.8 

Ampicillin 15 3.2 

Framycetin 12 2.6 

Tobramycin 11 2.3 

Fusidic acid 9 1.9 

Oxacillin 6 1.3 

Rifamycin 3 0.6 

 Metronidazole 3 0.6 

 Cotrimoxazole 2 0.4 

Azithromycin 2 0.4 

Others** 5 1 

*Fusidic acid (9) Rifamycin (3) **Ceftriaxone-Sulbactam (1), 

Ciprofloxacin (1), Josamycin (1), Ofloxacin (1), Vancomycin (1) 

Age groups, sites of infection and molecules prescribed as first-

line treatment  

The prescription of gentamicin was significantly associated with the 

1-24 month age group in 114 cases (p=0.006). There was also a 

significant link between the prescription of cefotaxime and the 0-28 

day age group (newborns) (p=0.0014) (Table 4). Results revealed a 

significant association between the prescription of amoxicillin-

clavulanic acid and pulmonary infections (p=0.0026) and ear, nose 

and throat (ENT) infections (p=0.0035). 

Overall, the outcome was favourable in 81.5% of patients. 

The mortality rate was 7.9%. The discharge rate was around 7.4% 

with 1.9% of patients leaving without being discharged. 

Table 4: Distribution of molecules prescribed according to age groups among paediatric patients hospitalised at the Lomé University 

Hospital Campus who received empiric antibiotic therapy in 2022 

 [0-28] days [1-24] months [2-5] years [5-11] years [11-17] years Total  p-value  

 n(%) n(%)  n(%)  n(%)  n(%)  n(%)  

Gentamicin 70(24.8)  114(40.4)  61(21.6)  30(10.6)  7(2.5)  282(100)  0.006  

Ceftriaxone 1(0.5)  103(51.2)  61(30.3)  29(14.4)  7(3.5)  201(100)  0.899  

Cefotaxime 124(97.6)  3(2.4)  0(0)  0(0)  0(0)  127(100)  0.0014  

Amoxicillin-Clavulanic acid 4(3.9)  50(48.5)  23(22.3)  21(20.4)  5(4.9)  103(100)  0.149  

Metronidazole-Diloxanide 0(0)  16(50)  9(28.1)  6(18.8)  1(3.1)  32(100)  0.447  

Ampicillin 10(66.7)  3(20)  2(13.3)  0(0)  0(0)  15(100)  -  

Framycetin 6(50)  5(41.7)  0(0)  1(8.3)  0(0)  12(100)  -  

Tobramycin 0(0)  8(72.7)  3(27.3)  0(0)  0(0)  11(100)  -  

 

Discussion 

This study aims to investigate the patterns and determinants of 

empiric (probabilistic) antibiotic prescribing in paediatric care of 

Campus University Hospital Centre (CHU-Campus) of Lomé, Togo. 

From January to June 2022, 817 children were admitted to the 

paediatric ward. A total of 503 received antibiotic therapy, the 

majority of which was probabilistic (93.4%). β-lactams and 

aminoglycosides were the most commonly prescribed families, at 

96.6% and 61.9% as first-line treatment, with the majority of 

prescriptions being for gentamicin (60.0%), ceftriaxone (42.8%) and 

cefotaxime (27.0%). The outcome was favourable in 81.5% of 

patients. 

We found that approximately two-thirds of patients seen 

during the study period were prescribed antibiotic therapy, with 

93.4% of cases being probabilistic. Antibiotics remain one of the 

most commonly prescribed therapeutic classes worldwide [2]. Our 

data are similar to those of Yadav et al. in Nepal, who reported a 

93.4% prescription rate for antibiotics [10]. In Togo in 2013, Tchepan 

et al reported a 96.4% prescription rate for probabilistic antibiotic 

therapy in adults hospitalised in his study conducted at the Sylvanus 

Olympio University Hospital in Lomé [11]. This high rate of 

antibiotic prescription is reported in other African countries, notably 

in Guinea Conakry by Diallo et al.,[12] who reported an antibiotic 

prescription rate of 72.08% among children aged 0 to 14 years 

admitted to the paediatric ward. In Mali, Diamoutene et al. observed 

a prescription rate of 97.3% [13]. In our region, where resources are 

limited and given the emergencies related to the vulnerability of the 

paediatric population to infections, doctors are very often forced to 

prescribe antibiotics, even in the absence of bacteriological data. 

This high rate of probabilistic antibiotic prescription also reflects the 

difficulty of making an aetiological diagnosis of fever in our context. 

This prevalence is slightly lower (65.2%) in countries such 

as China, where the economy is booming, but remains higher than 

in developed countries, according to the study by Wang et al for 

tertiary hospital data, but it should be noted that the prevalence 

found for secondary hospitals is closer to our prevalence (86.0%) 
[14]. This reinforces our hypothesis that the lack of diagnostic 

resources is a cause of overuse of antibiotics. In countries with more 

advanced technical facilities, the proportion of patients receiving 

probabilistic antibiotic therapy is lower. This is the case in a study 

conducted in the emergency department of the Mercy Regional 

Hospital Centre, which reported only 12% of patients receiving. 

This could be explained by the fact that this study was conducted in 

adults and also by the fact that in developed countries, access to 

bacteriological tests is easier [15]. 

Infants and newborns accounted for more than half of our 

study population, i.e. 64.8%. Males were the most represented, with 

a sex ratio of 1.28. This age group and male predominance were also 

reported by Barry et al.,[16] Similar studies conducted in Nigeria and 
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Ethiopia reported that children under 5 years of age represented the 

largest part of their population [17,18]. This could be explained by the 

high number of consultations for this age group. 

The most common reason for consultation was referral 

(60.2%), which is probably due to the fact that our study centre is 

located at the tertiary level of our country's healthcare pyramid. As 

a result, it serves as a referral centre for other centres. 

Antibiotic prescriptions were very high in the under-5 age 

group (84.6%). Diallo et al. reported rates of 72.1% in children aged 

0 to 4 years [12]. This high rate in this age group could be explained 

by the immaturity of their immune system compared to older 

children who have already undergone antigenic stimulation by 

germs (viruses or bacteria) [4]. Indeed, the literature reports that in 

young children, there is a physiological deficit in humoral immunity, 

which explains the frequency of infections in this age group. This 

deficiency is linked to a combination of a gradual loss of immune 

protection by maternal antibodies from the 3rd to 6th month of life 

and the immaturity of the child's own humoral immune system [19]. 

Upon admission, 68.9% of children had a fever, which, 

although not specific, is an alarming sign of infection or a more 

serious health problem. As found in the literature, fever is the most 

common symptom leading to hospital consultation [20]. These fevers 

may or may not be infectious in origin. In our context, where 

additional tests to determine the aetiological diagnosis of fevers 

cannot be performed in an emergency, all fevers are treated as 

infectious until proven otherwise. 

More than half of the infections were respiratory. Other 

studies conducted in Nigeria, India and a multicentre study in China 

reported respiratory infections as the main causes of antibiotic use 

in paediatric settings [17,21,22]. In fact, in 2020, the WHO stated that 

acute respiratory infections were one of the most common causes of 

consultation and hospitalisation in healthcare centres, particularly in 

paediatric departments [23]. In addition, respiratory symptoms in 

children are alarming signs that often alert parents more quickly, 

leading to a consultation. 

β-lactams and aminoglycosides were the most commonly 

prescribed families of antibiotics. These results could be explained, 

on the one hand, by the broad spectrum of action and good tolerance 

of β-lactams in children and, on the other hand, by their accessibility 

and availability to parents and their greater familiarity to prescribers 
[24]. Furthermore, as respiratory infections were predominant in this 

study, β-lactams alone or in combination with an aminoglycoside 

are the most appropriate antibiotics [25]. In most recommendations, 

cephalosporins, particularly ceftriaxone, are recommended for the 

treatment of respiratory infections in children [26,27]. There is a high 

rate of gentamicin prescription, which may be linked to local 

prescribing habits. However, this high rate of gentamicin 

prescription is a cause for concern given the risks of ototoxicity and 

renal toxicity [28]. The parenteral route was by far the most widely 

used, as found in other studies conducted in hospitals [10,17]. The use 

of the parenteral route is justified by the fact that the study was 

conducted in a facility at the top of the healthcare pyramid for 

referred children, who require treatment that allows for rapid clinical 

progress. 

A favourable outcome was observed in 81.5% of patients, 

compared with 7.9% of deaths. This satisfactory clinical cure rate 

could reflect good management in both diagnosis and choice of 

antibiotics. In 2019, Diallo et al.,[12] reported a favourable outcome 

in 99.23% of cases. However, it cannot be ruled out that these 

antibiotics were used incorrectly and that the patients were not 

suffering from conditions such as viral infections or other 

pathologies that did not require antibiotic therapy, which would have 

resulted in a favourable outcome even without antibiotic therapy. 

This non-probabilistic use of antibiotics constitutes a selection 

pressure leading to the emergence of multi-resistant strains. This 

practice should be better regulated by assessing local epidemiology 

in order to harmonise the prescription of antibiotics in a probabilistic 

manner through national protocols. The high rate of discharge and 

evasion may also reflect the cost of care, which is unaffordable for 

some patients, as well as a poor or unfavourable outcome. 

The strength of our study lies in the fact that it is the first 

study on the use of antibiotic therapy in paediatric settings in Togo. 

During this study, we did not document the previous 

antibiotic treatments received by the respondents prior to their 

admission. As the methodology used was to collect data from 

medical records, the major constraint encountered in the analysis of 

the data was the incompleteness of the information. 

The relatively short duration of the study and the fact that it 

was conducted in a single centre mean that these data cannot be 

generalised to the entire population. 

Further studies analysing antibiotic therapies should be 

initiated, taking into account the relevance of antibiotic therapy and 

its compliance with clinical and paraclinical diagnoses. This would 

enable us to assess compliance with recommendations and rules for 

the proper use of antibiotics in our hospitals. 

Conclusions 

The paediatric population, characterised by an immature immune 

system, is particularly susceptible to bacterial infections, which 

often take a severe course in the absence of early and appropriate 

antibiotic treatment. Although not recommended, the probabilistic 

prescription of antibiotics remains a strictly medical practice used 

by doctors in our context, where bacteriological tests are very 

difficult to access. These antibiotics are prescribed with the aim of 

resolving emergency situations in patients. However, as not all 

fevers are of bacterial origin, bacteriological tests or procalcitonin 

assays must be performed to demonstrate the relevance of antibiotics 

and avoid misuse. 
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