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Abstract

Background: Antibiotic overuse is a global public health problem, partly due
to the growing antibiotic resistance. Evaluating antibiotic prescribing prac-
tices is essential to ensure optimal and safe care for neonates. Materials and
Methods: This was a retrospective descriptive analytical study conducted in
three neonatal units located in Dakar from January 2, 2023 to December 31,
2023. It was based on medical records of hospitalized neonates prescribed an-
tibiotics. Results: During the study period, a total of 1271 neonates were ad-
mitted to the three neonatal units. The frequency of antibiotic prescription in
hospitalized neonates was 54.28% (n = 690). The mean age of neonates at ad-
mission was 1 * 4 days, ranging from 1 to 28 days. The main clinical symptom
on admission was respiratory distress in 440 newborns (63.7%). Presumptive
diagnoses of early-onset, late-onset, and nosocomial infections were retained in
462 (66.9%), 62 (8.9%), and 166 (24%) neonates, respectively. Of the 273 re-
quested blood cultures, 239 (87.5%) were not performed. The most commonly
prescribed antibiotics were Cefotaxime (95.8%), Amikacin (51.74%) and Gen-
tamicin (44.78%). The indications for empirical prescription of antibiotics, based
on international guidelines, were found appropriate in 87% of neonates, with
a statistically significant variation between neonatal units (Chi* = 20, p < 0.0001).
Conclusion: Measures aimed, on one hand, at improving the availability of bac-
terial identification methods and, on the other hand, establishing an antibiotic
stewardship program, are urgently needed in these units in order to optimize
antibiotic prescribing practices in neonates in Senegal.
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1. Background

Since their discovery in 1928, antibiotics have revolutionized the history of medi-
cine by making it possible to treat potentially fatal bacterial infections in both
adults and children. Given the therapeutic emergency posed by bacterial neonatal
infections (BNIs), the administration of antibiotics (ATBs) in the neonatal period
is a common practice. This is both true in developing and developed countries,
although pattern of frequency of use may differ based on the country, the study
type, and the population involved. A global survey on the prevalence of antimi-
crobial use in neonatal intensive care units (NICUs) in 2021 highlighted that 26%
of hospitalized neonates received antimicrobials, predominantly antibiotics (97%),
with disparities across countries [1]. In France, according to Martin-Mons et al,
44.3% of neonates were administered ATBs during their hospital stay [2]. A sim-
ilar trend is also observed in Africa, with usage rates varying between 50% to 97%
depending on study design and local protocols [3]-[5]. In Senegal, frequency of
use remains poorly documented. Antibiotic use in neonates requires the consid-
eration of several factors, such as the postnatal age, the gestational age, the neonatal
infectious risk, their impact on gut microbiota, and the antibiotic susceptibility [6].
The latter constitutes a major difficulty in several low-income countries linked to
the unavailability of blood cultures, their costs, and the lack of qualified health per-
sonnel. Therefore, in several neonatal units, in the absence of bacteriological con-
firmation, and given the nonspecific biological markers, routine empirical antibi-
otic administration, often maintained for unjustifiably prolonged periods, is ob-
served. However, this raises concerns about antibiotic overuse and the emergence
of new bacterial resistance [7]. Assessing antibiotic prescribing practices in neonatal
units in Dakar is therefore crucial and timely to ensure optimal and safe management
for neonates.

Objective: The main objective of our study was to evaluate antibiotic prescrib-

ing practices in three neonatal units in Dakar.

2. Materials and Methods

This was a retrospective, descriptive, analytical study across three neonatal units
in the city of Dakar, namely Albert Royer National Children’s Hospital (CHNEAR),
Abass Ndao Hospital (CHAN), and Idrissa Pouye General Hospital (HOGIP). Date
were collected from the neonates’ medical records admitted in these neonatal units
over a one-year period, from January 2, 2023, to December 31, 2023.
Demographic, clinical, paraclinical, therapeutic, and outcome parameters were
studied. Therapeutic parameters of antibiotics, such as the name of the drug, an-
tibiotic class, indication, duration of treatment, route of administration, and treat-
ment modification, were studied. Indications for empirical use of antibiotics were
evaluated according to the guidelines of the French Society of Neonatology (SFN)
and the French National Authority for Health (HAS) 2017 [8]. Thus, an empirical
prescription of antibiotics was considered adequate if, in the presence of identified

maternal infectious risk factors, the neonates were symptomatic or in the presence
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of immediately suggestive clinical signs of neonatal infections or in symptomatic
neonates with no identifiable cause.

Data were collected using structured questionnaire, then entered and analyzed
using Excel (Microsoft 2010) and SPSS 20. Qualitative variables were summarized
as absolute and relative frequencies. Quantitative variables were described using
means and standard deviations, or median and interquartile ranges, depending on
data distribution. Results were presented in tables and graphs. Proportions between
groups were compared using the Pearson or Fisher’s chi-square test. A p-value of

less than 0.05 was considered statistically significant.

3. Results

3.1. Demographic Parameters

During the study period, a total of 1271 newborns were admitted to the neonatal
wards of CHNEAR (446), CHAN (639), and HOGIP (186). Of these, 690 newborns
received antibiotics upon admission. A male predominance was observed in 52.8%
of cases, yielding a sex ratio of 0.89. The mean age at admission was 1 + 4 days, rang-
ing from 0 to 28 days. In 85% (n = 588) of cases, the neonates were aged between
0 and 72 hours. Preterm birth was observed in 64% of cases, among which 34%
had a gestational age between 33 weeks and 36 weeks + 6 days, as shown in Fig-

ure 1.
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Figure 1. Distribution of newborns by gestational age.

3.2. Clinical Parameters

Of the neonates, 43.76% (n = 302) had risk factors for early-onset neonatal infec-
tions (EONTs). The main risk factors for EONIs were unexplained spontaneous pre-

term birth before 37 weeks of gestation (50.7%), prolonged rupture of membranes
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lasting more than 12 hours before birth (PROM) (34.1%) and third-trimester uro-
genital infections (10.3%), as illustrated in Figure 2. The main clinical signs were
respiratory distress in 440 newborns (63.7%), neurological dysfunction in 84 neonates
(10.7%), and fever in 61 neonates (8.8%).
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Figure 2. Maternal-fetal infectious risk factors.

3.3. Laboratory Parameters

Complete blood count (CBC) and C-reactive protein were performed in 98.98%
(n=683) and 98.84% (n = 682) of cases, respectively. 83.5% of these investigations
were performed between 24 and 48 hours of life. According to CBC results, leuko-
penia was observed in 6.5% (n = 44) of neonates, leukocytosis in 7% (n = 47) and
thrombocytopenia in 19.6% (n = 134). Based on CRP results, 23.6% (n = 161) of ne-
onates had a positive CRP. Blood cultures were requested in 40% (n = 273) of the
neonates, of which 87.6% (n = 239) were not performed. Among the blood cultures
done, 55.8% (n = 19) were performed after ATBs initiation. In 97% of cases (n = 33),

the performed blood cultures were negative.

3.4. Antibiotic Prescribing Parameters

The overall frequency of ATB prescription in the 3 neonatal units was 54.28% (n =
690). In 100% of cases, antibiotics were administered intravenously. The mean
duration of antibiotic prescription was 7 days + 3, with extremes ranging from 1
to 22 days. In 6% of cases (n = 41), newborns received an oral antibiotic prescrip-
tion at discharge, the most commonly prescribed being Cefixime (51%) and Nor-
floxacin + Metronidazole (34%) syrups. Cefotaxime (95.8%), Amikacin (51.7%),
and Gentamicin (44.8%) were the most frequently prescribed drugs intravenously.
The Cefotaxime and Amikacin combination was the most frequently prescribed
regimen for the management of early-onset (37.8%) and late-onset (5.7%) neona-

tal infections. The combination of Imipenem and Vancomycin was the most com-
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monly prescribed for hospital-acquired infections (11.59%). In 87% (n = 601) of
cases, the indications for empirically prescribed antibiotics were found adequate
in light of the French National Authority for Health (HAS) guidelines, with a statis-
tically significant variation between neonatal units (Chi* = 20, p < 0.0001), as reported
in Figure 3.

100% 93%
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70%
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40%
30% r

Percentages %
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Neonatal units
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Figure 3. Distribution of indications of empiric prescription of antibiotics in three neonatal
units. Chi? = 20.1, p < 0.0001.

4. Discussion
4.1. Demographic, Clinical, and Paraclinical Characteristics

The mean age at admission was 1 + 4 days, ranging from 0 to 28 days. These data
are similar to those of Ollandzobo Ikobo et al, who reported a mean age of 1 £ 4.5
days, ranging from 1 to 27 days [5]. Tank et al also reported a median age of 1 day
(IQR 1 - 7 days) [9]. In our study, 91% of neonates were aged between 0 to 7 days,
with 85% being less than 72 hours old. This is similar to the findings of Rahman et
al, where the majority of neonates receiving antibiotics were less than 7 days of age
[10]. This may be due to the fact that the first week constitutes a high-risk window
for the development of infections transmitted from the mother.

Preterm birth was observed in 64% of neonates, among which 34% had a ges-
tational age between 33 weeks and 36 weeks + 6 days. A similar result was observed
in France by Martin-Mons et al, who reported 51.5% of preterm neonates, among
which 33.9% had a gestational age between 32 weeks and 36 weeks + 6 days [2].
This can be explained by the vulnerability of preterm neonates to infections due
to their immunological immaturity. The male sex was predominant (52.8%), with
a sex ratio of 0.86. Indeed, male predominance is constant in neonatal infections
owing to their hormonal and immunological particularities [6] [11].

The main symptom on admission was respiratory distress (63.7%). This finding
is similar to the study conducted by Ollandzobo Ikobo et al, where respiratory dis-
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tress (28.5%) was the main symptom observed on admission [5]. However, these
symptoms on admission vary across studies, where neurological dysfunction, fever,
or refusal to feed are commonly reported as the main reasons for hospitalization
[9] [10]. In full-term and preterm neonates, clinical signs of neonatal infections
are numerous and nonspecific. The low specificity of these clinical signs attribut-
able to neonatal infections is one of the main reasons explaining the excessive em-
pirical use of antibiotics, particularly during the first 48 hours of life.

CBC and CRP (83.5%) were performed between 24 and 48 hours of life, and ab-
normalities were observed in a few cases. Indeed, 26.3 % of neonates had a positive
CRP. These results corroborate existing data in the literature, highlighting that no
biomarker has sufficient performance for the diagnosis of neonatal infections [6]
(8].

Out of the 273 blood cultures requested, only 12.4% were performed, with 55.8%
of them conducted after initiation of antibiotics. Among these blood cultures car-
ried out, 97% yielded (n = 33) negative results. The unavailability of blood cultures
constitutes a significant barrier to both the diagnosis of neonatal infections and
antibiotic treatment adjustment based on bacteria’s susceptibility. Blood cultures
are essential prior to the initiating of antibiotics in all symptomatic neonates [12].
Diagnoses of early-onset neonatal infections, late-onset neonatal infections and nos-
ocomial infections were found in 66.6%, 8.9% and 24% of neonates, respectively.
These diagnoses likely remain presumptive in the absence of confirmatory bacte-

riological tests.

4.2. Antibiotic Prescribing Characteristics

The frequency of antibiotic use was 54.28%. This finding is close to that reported
in a multicenter study conducted in Brazzaville in 2022 by Ollandzobo Ikobo et al,
which also found a prevalence of 54% [5]. Lower prevalence rates than ours have
been reported by some authors, notably Martin-Mons. et al in France in 2021, Khan
et al. in the United States in 2022, and Osowick et a/. in Australia in 2015, with 43.3%,
34.9%, and 46%, respectively [2] [13] [14]. Conversely, studies conducted by Rah-
man et al, Kakolwa et al, Tank et al, and Jiang et al found higher usage rates with
96.7%, 89%, 97.9%, and 88.3% respectively [9] [10] [15] [16]. This variability in
ATBs usage rates in neonates worldwide may be explained by several factors, in-
cluding the ecological differences in neonatal bacterial infections (NBIs), the var-
ying prevalence of NBIs, the disparities in the definition and management of infec-
tious risk factors across countries, local protocols and differences in access to
healthcare and diagnostic methods.

A total of 94.6% neonates were administered empiric antibiotics immediately
upon admission. The most commonly prescribed antibiotics were Cefotaxime and
Amikacin. The most frequently used combination was Cefotaxime and Amikacin.
In contrast, Ollandzobo et a/. identified Gentamicin (92.7%) and Amoxicillin (38.8%)
as the most frequently prescribed ATBs [5]. Empiric use of antibiotics varies across

national protocols. The first line of antibiotic combination reported in this study
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appears consistent with the French National Authority for Health guidelines, as
well as the second-line antibiotic drugs such as Imipenem, Vancomycin, and Ciprof-
loxacin, most frequently prescribed for late-onset neonatal infections and hospi-
tal-acquired infections [6] [7] [12] [17].

In this study, all neonates received intravenous antibiotics during their hospital
stay at doses consistent with the existing literature. However, 6% of them were
prescribed oral antibiotics upon discharge. The rationale behind this prescription
was not documented. Nevertheless, in our setting, one might speculate that such
practice aims to shorten the duration of hospitalization of neonates showing favor-
able clinical outcome.

The indications for prescribing and continuing antibiotics are based on a com-
bination of anamnesis, clinical, and biological findings, as well as patient progres-
sion. Empirical prescription of antibiotics was adequate according to the guidelines
in 87% of newborns. This finding is similar to the study conducted by Ollandzobo
Ikobo et al., who highlighted that 79.6% of neonates had appropriate indications
for empirical antibiotic therapy [5]. However, these results vary between studies.
This may be explained, among others, by the differences in neonatal infectious risk

definition and by the varying local protocols.

4.3. Study Limitations

The main difficulties encountered lie in the absence of blood cultures in order to
confirm presumptive diagnoses. Furthermore, analysis of neonates’ data was difficult
due to several missing pieces of information.

5. Conclusion

The use of antibiotics represents a challenge in neonatal units, both in terms of in-
dications and prescription. Antibiotic overuse is a growing source of antibiotic re-
sistance worldwide. It is therefore essential to access prescribing practices as done
in this study so as to rationalize antibiotic use and also to establish an antibiotic stew-
ardship program in our neonatal units.
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