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Neonatal sepsis remains a leading cause of mortality in Nigeria, accounting for 23-30% 

of neonatal deaths, with antimicrobial resistance (AMR) complicating treatment 

efficacy. The dominance of Multidrug resistant (MDR) pathogens particularly K. 

pneumoniae and E. coli has rendered the first line drugs such as ampicillin and 

gentamicin ineffective. This comprehensive review examines emerging antibiotic 

strategies, current trends, and persistent challenges in managing neonatal sepsis in 

Nigeria. The current review synthesizes findings from more than fifty (50) studies from 

2016 to 2026 on pathogen profiles, resistance patterns, diagnostic advancements, and 

novel therapeutic approaches. Key challenges include limited healthcare infrastructure 

because only about 42% of hospitals perform blood cultures due to cost, antibiotic 

misuse mostly from antibiotics dispensed without prescriptions, and sustainability of 

interventions. Integrated solutions including antimicrobial stewardship, capacity 

building, and policy reforms should be adopted to mitigate AMR and improve neonatal 

sepsis treatment outcomes. 
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INTRODUCTION 

Nigeria faces a critical neonatal sepsis burden, with mortality 

rates of 46-63 per 1,000 live births in hospital settings among 

which neonatal sepsis contributes to 30-70% of neonatal 

deaths (Ogbara et al., 2021). The rise of multidrug-resistant 

(MDR) pathogens, particularly Gram-negative bacteria 

(Klebsiella pneumoniae, Escherichia coli), has made the first-

line antibiotics (ampicillin, gentamicin) ineffective in 60-

84% of cases (Kirsty-Sands et al., 2022). 

Diagnosis and management of sepsis are great challenges 

facing clinical microbiologists and pediatricians due to the 

imprecise signs and symptoms. Moreover, there is variability 

of microbial patterns across hospitals, countries and clinical 

settings (Qaisar et al., 2026). This however has contributed to 

the escalation of antibiotic resistance.  Antibiotic resistance 

occurs when medications become less effective to infectious 

agents due to changes in the agents, steadily becoming one of 

the top public health concerns of the twenty-first century.  

Determining the precise burden of antibiotic resistance is a 

crucial challenge in the fight against it, especially in areas 

with inadequate surveillance and scant data (Ajekiigbe et al., 

2025).  

Several studies attributed excessive use of antibiotics, poor 

sanitation and hygiene, and poor compliance with infection 

control practices, intra-partum exposure to ampicillin as one 

of the major contributors to newborns’ infections by 

antibiotic-resistant Gram Negative Bacteria (Solomon et al., 

2021). This review Analyzes current epidemiological trends 

in Nigerian neonatal sepsis, evaluates emerging antibiotic 

therapies and diagnostic advancements, identifies health 

system challenges and policy gaps and proposes evidence-

based solutions for sustainable management. 

 

 

Literature Search Strategy 

A literature search was conducted to identify relevant 

publications on neonatal sepsis. The databases and search 

platforms consulted included Scopus, PubMed, 

ScienceDirect, and Google Scholar. The search focused on 

peer-reviewed articles addressing neonatal sepsis, including 

its risk factors, incidence and prevalence, causative pathogens 

and antimicrobial resistance patterns, current antibiotic 

treatment practices, healthcare system challenges, emerging 

diagnostic technologies, and relevant policies and guidelines. 

Search terms included “neonatal sepsis,” “risk factors for 

neonatal sepsis,” “incidence and prevalence of neonatal 

sepsis,” “bacterial pathogens,” “antimicrobial resistance,” 

“antibiotic treatment,” “diagnostic advancements,” and 

“healthcare challenges.” Relevant keywords were combined 

using Boolean operators, including AND and OR, where 

appropriate. 

The initial search yielded approximately 350 records. 

Following screening for relevance to the review objectives, 

publication type, and subject coverage, eligible peer-

reviewed publications published between 2016-2026 were 

selected for further assessment. Studies that addressed one or 

more of the review's key themes were considered, while 

publications that did not directly relate to neonatal sepsis or 

the scope of the review were excluded. Following this 

process, approximately 50 publications were selected to 

inform the narrative synthesis. The findings were organized 

thematically to discuss the burden of neonatal sepsis, 

associated risk factors, causative pathogens, antimicrobial 

resistance, treatment practices, diagnostic advances, 

healthcare challenges, and relevant policy considerations 

 

 

 

FUDMA Journal of Sciences (FJS) 

ISSN online: 2616-1370 

ISSN print: 2645 - 2944 

Vol. 10 No. 21, November, 2026, pp 103 – 110 

DOI: https://doi.org/10.33003/fjs-2026-1021-6345 

 
  

mailto:abdullahi.samaila@umyu.edu.ng
https://orcid.org/0000-0001-5261-9305
https://orcid.org/0009-0006-2740-0399
https://doi.org/10.33003/fjs-2026-1021-6345


Emerging Antibiotherapeutic Strategies…      Abdullahi and Almustapha., FJS 

 FUDMA Journal of Sciences (FJS) Vol. 10 No. 21, November, 2026, pp 103 – 110 104 104 

MATERIALS AND METHODS 

Epidemiology and Pathogen Profile 

Incidence of Neonatal Sepsis 

A recent meta-analysis estimated the global incidence of 

neonatal sepsis to be 2824 per 100,000 live births and 2018 

showing significantly higher than estimates at 2202 per 

100,000 live births in the previous years (Kirsty-Sands et al., 

2022). Of the 2.3million global under- 5 neonatal deaths that 

occurred in 2021, 47% was as a result of neonatal sepsis, 

highlighting neonatal health as a critical global health issue.  

A report of 18.2/1000 live births (range: 7-55/1000) was 

reported in Nigerian hospitals (Medugu et al., 2018). A 

critical review of the decline in Nigeria’s neonatal mortality 

was compared with the global trend and it reveals that as the 

extent or level of global decline has been quite consistent, 

whereas that of Nigeria was much at a slower pace until 2018 

(Ogbara et al., 2021). High prevalence of neonatal sepsis has 

been reported in Nigeria, with incidence of positive blood 

culture ranging from 25% to 55% across various studies 

(Olorukooba et al., 2020; Pius et al., 2016; Rosa-Mangeret et 

al., 2024). A three-year retrospective study in UAE found the 

incidence of neonatal sepsis to be 11.7% per 1000 live births 

(Almilhem et al., 2026). In Nigeria, the incidence was 

reported as 25.2% in Lagos (Uwe et al., 2022) and 22.4% in 

Abeokuta (Patritia et al., 2022). Other studies in North eastern 

Nigeria reported the incidence of 37% (Ogbara et al., 2021) 

in Katsina 51.7% (Obaro et al., 2021), Ogun 34% (Shobowale 

et al., 2017), Ibadan 12.5% (Akindolire et al., 2016) and Osun 

42.7% (Obadare et al., 2022). A remarkable progress was 

made in the developed countries to reduce the incidence rate 

basically as a result of measures put in place such as providing 

access to hygienic skilled delivery for all women, risk based 

intrapartum antibiotic prophylaxis, and high-quality intensive 

care for newborns, this is not so in the developing countries 

(Patritia et al., 2022). 

 

Mortality Rate  

Globally in 2019, 5.2 million children below the age of five 

died, and it was found that 2.5 million (47%) of these deaths 

happened in the first 28 days of life (Fajolu et al., 2022). 

According to the World Health Organization (WHO), about 

five million neonatal deaths occur each year and 98% of this 

occurs in the developing countries (Roble et al., 2022). 

Another data reveals that globally, as much as 40% of 

under-five deaths rate in the neonatal period, resulting in 3 

million newborn deaths each year majority of these deaths 

occur in low-income countries, and about 1 million of the 

deaths are attributed to infectious causes, including neonatal 

sepsis. Deaths recorded from neonatal sepsis vary from 5% in 

the developed world and up to 60% in the developing world 

(Pillay et al., 2024).  The survivors of neonatal sepsis are 

vulnerable to both short- and long-term neurodevelopmental 

morbidity. A study in Northeastern Nigeria, reported an 

overall mortality rate of 28.3% among cases of neonatal 

sepsis despite being managed with antibiotics (Ajekiigbe et 

al., 2025). 

 

Risk Factors 

Early Onset Neonatal Sepsis (Eons) 

Neonatal sepsis can be classified based on the onset of 

symptoms into early onset if the symptoms manifest at 72 h 

or less after birth and late onset sepsis by onset of symptoms 

72 hours after birth. Early onset is the sepsis that occurs 72 h 

or less after birth which is usually caused by organisms 

associated with female genital tract (Olorukooba et al., 2020). 

According to Niyoyita et al., (2021), early-onset sepsis is 

caused as a result of the pathogens acquired during 

peripartum period, before or during childbirth (Niyoyita et al., 

2021). This definition differs from Mustefa et al. (2020) 

where EONS was defined as infection and sepsis occurring 

within the first 24 hours to first week of life. For maternal risk 

factors, study by An et al. (2022) describes chorioamnionitis, 

premature rupture of membranes (>18 hours), intrapartum 

maternal fever (>38 ºC), delivery earlier than 37 weeks of 

gestation, maternal group B streptococcal (GBS) colonization 

to increase the risk of GBS infection in newborn. Olorukooba 

et al. (2020) revealed prematurity, low birth weight, 

chorioamnionitis, maternal febrile illnesses, and prolonged 

rupture of membranes (PROM) as the risk factors. A previous 

study suggests that EOS has a direct relation with the 

colonization of the microbiome associated to the maternal gut 

that transcends vertically from the mother to the neonate 

(Kirsty -Sands et al., 2022). Bacteria vertically ascend from 

intra-uterine infections, mainly from the vaginal environment 

and enter into amniotic fluid during passage through the birth 

canal in vaginal delivery (Kariniotaki et al., 2025). 

 

Late Onset Neonatal Sepsis (Lons) 

Late onset sepsis refers to neonatal infection after birth 

mainly as a result of hospital acquired infections and 

unenforced infection prevention and control in the Hospital 

settings (Niyoyita et al., 2021). Oloorokuba et al. (2020) 

describes late-onset neonatal sepsis as that caused by the 

organisms associated with the environment and may be 

nosocomial in origin. Another study describes LONS as onset 

of symptoms after 24 hours, after the first week of life, up to 

28 days or 1 month (Niyoyita et al., 2024). The risk factors 

for late-onset neonatal sepsis are invasive procedures such as 

resuscitation in the delivery room, intubation, mechanical 

ventilation, central venous catheters, surgical procedures, and 

staying in neonatal intensive care unit for prolonged period of 

time.  Conversely, LONS results from exposure to 

environmental factors after birth. Pathogens get transmitted 

through transmission via healthcare workers, healthcare 

environments and other caregivers (Roble et al., 2022). 

Immaturity of the neonatal immune system, central venous 

catheter and intravenous line insertion present additional 

pathogen entry mechanisms serving as risk factors for LOS 

(Raturi & Chandran 2024). 

 

Pathogens and Resistance Patterns 

In low and middle-income countries, Gram-negative bacteria 

such as Klebsiella pneumoniae, Acinetobacter baumannii and 

Escherichia coli in addition to Staphylococcus aureus are the 

most frequently reported cause of bacterial neonatal sepsis 

(Kirsty-Sands et al., 2022). A meta-analysis across 24 studies 

on bacteriologic profiles comprising a total of 2,280 isolates 

found the K. pneumoniae, Escherichia coli, Coagulase 

negative Staphylococci (CoNS) and Pseudomonas spp. as the 

most commonly isolated pathogens. However, in the 

developed countries, Gram-positive organisms such as 

Staphylococcus aureus and Streptococcus agalactiae have 

been identified as the most common causative agents 

(Shobowale et al., 2017). The organisms most implicated in 

EOS are Streptococcus agalactiae and Escherichia coli that 

account for nearly 70% of babies born prematurely and full-

term neonates (Rallis et al., 2023). The most implicated 

pathogens to LOS are coagulase-negative staphylococci 

(CoNS), which are responsible for 53-78% of episodes, 

Staphylococcus aureus, and Gram-negative bacteria which 

mainly include Escherichia coli, Klebsiella spp., 

Enterobacter spp., Pseudomonas spp., Citrobacter spp., and 

Serratia spp (Korang et al., 2021).  With respect to the 

etiology of neonatal sepsis, some studies have shown 
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Klebsiella species to be the predominant microorganism 

causing neonatal septicemia, especially late-onset sepsis (Pui-

Ying et al., 2023; Shobowole et al., 2017). A study by Rallis 

et al. (2023) isolated the aetiological agents of neonatal sepsis 

from Gram positive bacteria S.  epidermidis, S.  haemolyticus, 

S.  hominis, S.  aureus and Listeria, Enterococcus, faecalis, 

Klebsiella pneumoniae, E. coli, Enterobacter cloacae for 

Gram Negative (Hashmi et al., 2022). A study by Uwe et al. 

(2022) isolated the aetiologic agents from the Gram positive 

group such as S. aureus and Coagulase Negative 

Staphylococci and from the Gram Negative K. pneumoniae, 

P.  auriginosa, E. coli, A.Baumaniii,  P.florescens,  C.freudii,  

and A.faecalis. Another study by Qaisar et al. (2026) found 

E. coli, Klebsiella spp., S. aureus, Acinetobacter spp, S. 

epidermidis, Enterobacter cloacae and Moxarella spp. as the 

causative pathogens. Report by Zou et al. (2021) shows that 

most AMR pathogens exhibit high resistance to first-line 

drugs recommended by WHO, such as ampicillin, 

gentamicin, and cefotaxime, showing a multidrug-resistant 

(MDR) nature.  A bacteriological profile of neonatal sepsis 

study conducted by Oboodi et al. (2021) found Gram positive 

and gram-negative organisms, of which K. pneumonia was 

more frequent among the Gram negative and S. epidermidis 

among the gram-positive organisms. 

 

Resistance Rates 

The rate of multidrug resistant organisms in neonatal 

intensive care unit over the last decades have been 

exacerbating, particularly the extended-spectrum beta-

lactamase (ESBL)-producing Enterobacteriaceae, 

methicillin-resistant S. aureus (MRSA), and MDR 

Acinetobacter baumannii (Rallis et al., 2023). Resistance to 

glycopeptides of Gram-positive strains was reported in 13% 

of neonatal sepsis in India and 45% in Nigeria (Poggi et al., 

2023). This resulted to the increase in mortality rates in 

infants, especially among the preterms (Rouhi et al., 2022). A 

study in NICU by Dawood et al. (2017) found out that most 

K. pneumoniae and almost all E. coli strains were ESBL 

producers. A. baumannii and KPC-producing bacteria 

Enterobacteriaceae strains were much more resistant to 

gentamicin than amikacin (resistance rate of 76% vs. 38%) 

possibly because of the frequent use of gentamicin as part of 

empiric treatment regimens for early-onset sepsis in the 

facility. The study also reported that 63% of Gram-negative 

organisms were resistant to gentamicin.  

In another study conducted in China, Panpan et al. (2023), 

Methicillin resistance was observed in 76.21% of CONS and 

33.33% of Staphylococcus aureus strain, about 90% 

Coagulase negative staphylococci of the strains were resistant 

to penicillin, over 80% to erythromycin, 65.73% to 

clindamycin, and 50.81% to trimethoprim. Two Linezolid-

resistant CoNS strains were detected. Staphylococcus aureus 

was found to have the highest resistance for penicillin (up to 

96.67%), erythromycin (over 70%), and clindamycin (around 

60%).  

In another study by Sherif et al. (2023), Coagulase negative 

staphylococci (CoNS) was found to be highly resistant to 

ampicillin, trimethoprim, sulfamethoxazole and cloxacillin. 

Klebsiella spp were extremely resistant to gentamicin and 

cefotaxime. Similarly, Acinetobacter spp showed the highest 

resistance to gentamicin and trimethoprim. The predominant 

GNB species identified were Klebsiella pneumoniae, 

Escherichia coli. E. coli was found to be resistant to 

ceftazidime and cefotaxime. 

Majigo et al. (2023) in their study found the pathogens 

implicated to neonatal sepsis exhibited a high resistance rate 

to commonly used antibiotics, and about two-thirds of the 

pathogens were MDR strains. There was a high prevalence of 

resistance to all third and fourth-generation cephalosporins 

tested. Resistance to ceftriaxone was found  to be 88%, 

cefotaxime 87%, ceftazidime 87% and cefepime was found 

to be 85%. Resistance to ciprofloxacin and fluoroquinolone, 

was observed in 42% of the organisms (Solomon et al., 2021).  

In a cross-sectional study conducted in Nigeria by (Obadare 

et al. (2022), the resulted organisms from the Gram-negative 

bacteria were found to be Acinetobacter baumannii, 

Enterobacter agglomerans, Klebsiella Spp, Providencia 

stuartii and the Gram-positive Organisms Staphylococcus 

aureus CoNS and Enterococcus.  The resistance profile 

reported show that 88.9% of the organisms were resistant to 

Ampicillin,cefuroxime 75.0%, ceftriaxone 

75.0%,ciprofloxacin 52.6%, gentamicin 40.0% and 31.3% to 

meropenem. Four of the Gram-negative bacilli were 

confirmed as ESBL-and AmpC beta-lactamase producers 

respectively. Among Gram-positive cocci (97.6%) 

Staphylococcus aureus isolates were resistant to penicillin 

and 76.2 % resistant to both gentamicin and 

ciprofloxacin.The resistance to ceftaroline was 42.9%. S. 

aureus was susceptible to linezolidand vancomycin. 

Coagulase-negative Staphylococcus spp. showed 

considerable resistances to penicillin (100%), gentamicin 

(47.1%) and ciprofloxacin (70.6%), 85.7% Staphylococcus 

aureus and 52.9% CoNS were methicillin-resistant. A report 

by Hashmi et al. (2020) found the causative agents of 

neonatal sepsis to be highly resistant to common antibiotics 

like cefotaxime, gentimicin, ciprofloxacin and 

chloramphenicol and susceptibility was observed with 

carbapenems and calomycin for gram negative organisms and 

vancomycin for Gram positive organisms (Hashmi et al., 

2020). 

 

Current Antibiotic Practices and Challenges 

The World Health Organization (WHO) recommends the use 

of gentamicin with either ampicillin or benzylpenicillin as 

first-line treatment for neonatal and paediatric sepsis in 

resource-limited settings, with ceftriaxone as recommended 

second-line therapy (Wen et al., 2021). The UNICEF 

handbook of neonatal infection (2018) published first time in 

2005 highlighted the treatment for the young infants 0–59 

days old with clinical severe infection with two recommended 

regimens: Oral amoxicillin twice daily for 7 days plus 

injectable gentamicin once daily for 7 days and Oral 

amoxicillin twice daily for 7 days plus injectable gentamicin 

once daily for 2 days. The World Health Organization (WHO) 

recommends a combination of gentamicin and 

benzylpenicillin or ampicillin as first line antibiotic therapy 

to treat neonatal sepsis in infants younger than two months. 

Solomon et al.  (2021) highlighted this regimen, which can be 

administered intravenously or intramuscularly as a commonly 

recommended treatment approach in infants under two 

months. Third-generation cephalosporins, such as 

cefotaxime, ceftriaxone, and ceftazidime, are frequently used 

alternatives when resistance to first-line antibiotics is 

suspected.  

Aline et al. (2018) reported that the recommendations for 

preventing neonatal infection and for the management of 

possible serious bacterial infection remain the same in WHO 

second edition. It recommends providing prophylactic 

intramuscular (IM) or intravenous (IV) ampicillin and 

gentamicin in neonates with documented risk factors for 

infection for at least 2 days and then to reassess and third-

generation cephalosporin monotherapy. 
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Alternatives 

Some studies have attributed high resistance to commonly 

used antibiotics for the empirical treatment of neonatal sepsis 

to the widespread use of third-generation cephalosporins, lack 

of reliability on blood culture and inappropriate therapeutic 

regimens (Shobowale et al., 2017). Maternal intrapartum 

intravenous antibiotic administration with penicillin (or 

clindamycin for those with serious penicillin allergy) should 

ideally be given for at least 4hours prior to time of delivery to 

target GBS in mothers with established GBS infection or 

those with relevant EOS risk factors. In those with suspected 

EOS, before confirmatory tests, broad-spectrum 

antimicrobials should be used. A combination of intravenous 

aminoglycoside and either ampicillin (Raturi & Chandran 

2024). In the last two decades, colistin is the main 

antimicrobial used for the treatment of sepsis caused by P. 

aeruginosa, A. baumannii, and Clindamycin Resistant-

Enterococci in newborns in the last two decades, with 75–

100% of clinical success (Poggi et al., 2023). 

 

RESULTS AND DISCUSSION 

Drivers of AMR 

Beyond the existing burden of neonatal sepsis, the continued 

emergence and re-emergencev of antimicrobial resistance 

among causative pathogens poses a serious threat to effective 

treatment and neonatal survival.  (Geyesus et al., 2017). The 

pathogens that because neonatal sepsis have in the last decade 

shown increasing resistance to the commonly used empirical 

antibiotherapeutic agents. The improper use of antibiotics for 

sepsis treatment has led to the escalation of antimicrobial 

resistance (AMR), and that has contributed to an increased 

neonatal mortality by 30% (Rusell et al., 2023), and in some 

sub-Saharan African countries there are records of increased 

rates of resistance to first-line and alternative therapies 

(Solomon et al., 2021). The recurrent administration of 

antibiotics in the absence of bacteriological and susceptibility 

data has been shown to be a driver of AMR in neonatal sepsis 

(Fajolu et al., 2022). 

In a report by the representatives of the African Neonatal 

Association towards the possible reasons for the exacerbation 

of AMR in sub-Saharan Africa, three major issues were 

highlighted:  the inability to periodically update the WHO-

recommended first-line antibiotic regimen for neonatal 

sepsis, the limited microbiological diagnostic capacity in low-

resource settings especially outside of central hospital and the 

lack of resources for the implementation of infection 

prevention and control guidelines. Other highlighted setbacks 

included were the limited capacity to conduct infection 

surveillance, and evaluate the effect of infection prevention 

and control interventions (Pui-Ying et al., 2023).  A study 

conducted by Thaulow et al. (2019) found that 77% of 

antibiotic courses administered to suspected cases of EOS 

were given to infants without confirmed infections, which 

further drives resistance. Another study highlighted the 

microbial factor such as mobile genetic elements which can 

easily transfer new resistance genes amongst GNB (An et al., 

2022). For instance, the plasmid-mediated transfer of 

resistance genes for extended-spectrum beta-lactamases has 

been documented between Escherichia coli and Klebsiella 

pneumoniae, as well as among other organisms within the 

Enterobacteriaceae family (Solomon et al., 2021). The 

increased rate of antimicrobial resistance (AMR) has been 

associated with frequent antibiotic use, insufficient sanitation 

and hygiene and poor compliance with infection control 

methods. (Panpan et al., 2023;(Founou et al., 2026). In the 

Nigeria, factors like lack of hygienic water and sanitation, 

high poverty rate and inadequate infection control, have 

contributed to the spread of microorganisms and resistant 

strains (Ajekiigbe et al., 2025). Other factors include 

inadequate healthcare infrastructures, poor policies and 

regulations (Fajolu et al., 2022).   

 

Emerging Antibiotic Treatment Strategies 

The resistance mechanisms against newer antibiotics, such as 

B-lactamases, frequently transmit resistance to earlier 

antibiotics in the same class.  In terms of B-lactams, recently 

developed antibiotics comprise either novel cephalosporins or 

novel B-lactam inhibitors paired with existing B-lactams. 

Cephalosporins that have recently been developed include 

ceftobiprole, ceftaroline, cefiderocol, and ceftolozane, which 

is available in conjunction with tazobactam. Ceftobiprole is a 

fifth generation cephalosporin and the first B-lactam to show 

antimicrobial efficacy against MRSA and VRSA in vitro 

(Sharma et al., 2024).  The treatment for LOS infections 

should normally be from incidence-data from local hospital 

boards. Recently there has been reports of high efficacy in the 

use of cephalosporins and vancomycin against the beta-

lactamase-producing Staphylococcus bacteria more 

frequently encountered in EOS (Fajolu et al., 2022). 

 

Adjunctive Therapies 

Adjuvant therapies are crucial strategies in reducing 

incidence rate of neonatal sepsis. Steroids have been shown 

to improve outcome in preterm infants (Shobowale et al., 

2017).  Stewardship of antibiotics and use with caution 

steroids (pre- and postnatal administration) and proton pump 

inhibitors (PPIs) are of great import efforts to reduce pre 

maturity rates, such as by improving maternal nutritional 

status and broader prenatal care.  The use of probiotics and 

enzymes to promote animal growth and health as healthier 

alternative to antibiotic has been found to be a healthier 

alternative (Lloyd et al., 2024). Probiotics, prebiotics, and 

lactoferrin are being researched for their possible use in 

preventing LOS and necrotizing enterocolitis (Kariniotaki et 

al., 2025). Maternal vaccination during pregnancy against 

diseases that can cause sepsis (such as influenza, Bordetella 

pertussis, and RSV) can also offer protection via placental 

transfer of maternally derived antibodies as well as prenatal 

counseling of the mothers have proved helpful (Kariniotaki et 

al., 2025). Efforts to reduce prematurity rates, such as by 

improving maternal nutritional status and broader prenatal 

care, may also reduce neonatal sepsis incidence (Raturi et al., 

2024). 

 

Diagnostic Advancements and Barriers 

Emerging Technologies 

One of the major contributors to the death of neonates has 

been found to be late or missed diagnosis.  This has led to 

recent research into the discovery of novel biomarkers that 

will help in the diagnosis of neonatal sepsis. A member of the 

transforming growth factor-β (TGF-β) cytokine family, and 

serum amyloid A, have shown higher sensitivity compared to 

more widely used markers (Raturi & Chandran 2024).  

Compared to blood culture, molecular testing with 

polymerase chain reaction (PCR) and deoxyribonucleic acid 

microarray can detect sepsis with improved sensitivity and 

specificity. Another study shows that microarray methods 

have been reported to deliver 100% sensitivity and 97.9% 

specificity, showing promise in terms of rapid detection of 

even lower concentrations (Glaser et al., 2020). Recent 

advancements in automated blood culture systems, which 

continuously monitor cultures for signals indicative microbial 

growth, have improved the speed of pathogens detection and 

enabled earlier identification of bloodstream infections 
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(Glaser et al., 2020). Matrix-assisted laser desorption 

ionization time-offlight (MALDI-TOF) mass spectroscopy 

can identify organisms in blood cultures much earlier, 

allowing antibiotic therapy specific to the organism(s) 

involved (Ershad et al., 2019). Another automated technology 

for diagnosis of neonatal sepsis is the use of T2MR, a direct 

molecular assay that utilizes magnetic resonance technology 

to identify the presence of pathogens in the bloodstream. A 

study by Lucignano et al. (2022) diagnosed 754 children and 

27 neonates with neonatal sepsis in a pediatric ward with 

T2Bacteria and T2Candida panels and reported as 84.2% and 

100%, with 85.9% and 94.1%, sensitivities respectively. The 

advancements of technology led to the use of internet of 

things (IoT) platform with wearable technology, cloud 

computing, and other innovations to reduce workload on 

medical personnels, to improve the coordination of antenatal 

care, facilitate timely sharing of clinical information, and 

enhance obstetrical treatment and follow-up to mitigate 

neonatal sepsis risks (Khan et al., 2022). 

 

Implementation Challenges 

Microbiological testing is an essential diagnostic tool for 

bacterial infections and for getting AMR data. The scarcity of 

affordable diagnostic tools and facilities is one of the key 

elements that leads to inadequate surveillance in low-resource 

settings (Shobowale et al., 2017; Ajekiigbe et al., 2025)). 

Whilst the use of molecular techniques offers the ability to 

improve timely diagnosis of neonatal sepsis, sustainability in 

many LMICs hospitals will be difficult considering the cold-

chain transport logistics, reagent shelf life, constant provision 

of electricity and cold storage at site (Kirsty-Sands et al., 

2022). In low and middle-income populations, 

microbiological testing is an essential diagnostic tool for 

bacterial infections and a means of getting AMR data. 

Improving current diagnostic tools for identifying bacterial 

infections and generating accurate data on the spot is the 

bedrock of a robust AMR surveillance system (Ajekiigbe et 

al., 2025; Him et al., 2026). Nigeria continues to face a 

critical shortage of healthcare workers, with a doctor-to-

patient ratio of approximately 1:5000, far below theWHO’s 

recommendation of 1:600 (Akpulu et al., 2025). 

 

Systemic Challenges 

Healthcare Infrastructure 

Healthcare infrastructure deficiencies pose significant 

challenges to the effective prevention, diagnosis, and 

management of neonatal sepsis in resource-limited settings 

(Bech et al., 2021). At the facility level, inadequate bed 

capacity can restrict access to neonatal care, with one 

hospital-based study reporting that limited bed space had 

previously forced healthcare workers to turn away neonates 

(Hashmi et al., 2020). Beyond physical capacity, unreliable 

and intermittent electricity supply remains a major 

infrastructural constraint across many African countries, 

disrupting the operation of essential diagnostic equipment 

and other critical medical devices (Akpulu et al., 2025). 

These infrastructural limitations can further complicate 

antimicrobial treatment decisions. Where laboratory capacity 

for antimicrobial susceptibility testing is inadequate or 

unavailable, clinicians may be unable to identify the causative 

organisms and determine their susceptibility profiles 

(Coetzee et al., 2017. Consequently, broad-spectrum 

antibiotics may be prescribed empirically, even when 

narrower-spectrum agents would be more appropriate, 

potentially increasing selective pressure for antimicrobial 

resistance (Ajekiigbe et al., 2025). Furthermore, deficiencies 

in infection prevention and control can compound these 

challenges. Folgori and Bielicki (2019) reported suboptimal 

hygiene practices and identified understaffing among the 

factors associated with infection outbreaks. Such conditions 

may undermine the consistent implementation of infection 

prevention protocols, increase the risk of healthcare-

associated infections, and further strain already limited 

neonatal care resources. 

 

Policy and Stewardship Gaps 

In Nigeria, inadequate regulation and oversight of antibiotic 

distribution and utilization contribute to inappropriate 

antibiotic use, which is a major driver of resistance (Olagunju 

et al., 2025). While that of the public can be hinged on self-

medication as a result of the availability of over-the-counter 

antibiotics, the misuse by healthcare providers could be traced 

to weak regulatory mechanisms and limited knowledge in the 

face of unequally distributed resources (Mustefa et al., 2020). 

Other drivers of antimicrobial resistance include inadequate 

“one health” integration of animal and human local disease 

surveillance systems, absence of a local antimicrobial 

resistance laboratory surveillance system, and absence of 

focused funding for antimicrobial resistance control tasks 

(Fajolu et al., 2022). The lack of local infection prevention 

and control (IPC) integration guidelines and inadequate 

budgetary aid for IPC tasks in health facilities, the inadequacy 

of antimicrobial stewardship in both the public and private 

sectors, and weak integration of further research on antibiotic 

use contribute to the dilemma of resistance to locally 

available antibiotic agents (Ajekiigbe et al., 2025). 

 

RECOMMENDATIONS 

Short-Term Solutions 

i.Sustaining diagnostic capacity in resource-limited settings 

requires dependable access to infrastructure, equipment, 

reagents, trained laboratory personnel and uninterrupted 

diagnostic services. 

ii.Installation of solar-powered devices to enhance 

sustainability, and strengthening local research and 

sustainable clinical services becomes necessary in 

resource-constrained settings  

iii.There is need to improve current diagnostic tools for 

identifying bacterial infections while generating accurate 

data on the spot is the bedrock of a robust AMR 

surveillance system.  

iv.There is need to put in strategies to address broader 

Infection prevention and control implementation. 

v.Straightening maternal screening, aseptic practices of 

delivery and providing early neonatal infection-prevention 

measures 

 

Long-Term Strategies 

vi. Vaccination of pregnant women against GBS could result 

in reduction in pre-term deliveries and stillbirths  

vii.Improved knowledge, awareness and understanding of 

healthcare workers through education and training to 

mitigate the spread and delay of further development of 

antibiotic resistance. 

viii.Antimicrobial stewardship programmes should include 

nurses and community health extension workers to further 

deepen their understanding of prescription guidelines and 

antibiotic resistance 

ix. Educational programmes through community outreaches 

and the media to increase awareness of antibiotic 

resistance is needed to portray AMR as a public health 

issue. 
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x. Regulatory frameworks can be reinforced by enhancing 

the public’s knowledge of antibiotics and antimicrobial 

resistance and supporting antibiotic stewardship. 

xi. The government can assist in alleviating this national 

burden by constructing laboratory infrastructure and 

promoting diagnostic stewardship, enacting one health 

plan. 

xii.Sufficient funding should be provided to medical 

regulatory bodies and pharmaceutical companies as well 

and  

 

CONCLUSION  

Neonatal sepsis in Nigeria demands urgent action against 

AMR through multidisciplinary strategies. The misuse and 

overuse of antibiotics are leading drivers of resistance in 

neonatal sepsis.While emerging antibiotics and diagnostics 

offer hope, sustained investment in healthcare infrastructure, 

stewardship, and research is critical to reducing mortality. 

The current reliance on outdated empirical therapies in the 

face of widespread resistance highlights the urgent need for 

evidence-based antibiotic policies and innovative treatment 

strategies. Emerging therapeutics, probiotics, and molecular 

diagnostic tools demonstrate significant promise, yet their 

impact will remain limited without investments in healthcare 

infrastructure, workforce training, and sustainable funding 

strategies. Tackling neonatal sepsis requires more than 

clinical interventions but involves coordinated, multisectoral 

approach that integrates antimicrobial stewardship, 

surveillance of AMR, maternal preventive strategies, and the 

political will to strengthen neonatal intensive care systems. If 

Nigeria can align these strategies with global best practices 

and foster long-term research and innovation, the disastrous 

burden of neonatal sepsis can be significantly reduced. 

Addressing this challenge is not only a medical necessity but 

also a public health priority, essential for safeguarding the 

survival and well-being of the nation’s most 

vulnerable population. 
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