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Epidemiology and Mortality of Early-Onset Neonatal
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Chapter 3

AbstractWe conducted a nationwide surveillance study to produce reliable national estimates onincidence, etiology andmortality of early onset neonatal sepsis in Suriname. The estimatednational population incidence rate of EONS was 1.37 (95% CI 0·90–1·99) per 1000 livebirths and in-hospital mortality was 25.9%.
IntroductionEarly-onset neonatal sepsis (EONS) is defined as a blood or cerebrospinal fluid (CSF)culture obtained within 72 hours after birth growing a pathogenic bacterial species [1].In high-income countries, EONS occurs in approximately 0.1 to 2.0 in 1000 live births, ismost commonly caused by group B Streptococcus. Since culture-confirmed meningitisamong term infants is even more rare, with an incidence of 0.01 to 0.02 cases per 100live births, CSF cultures are not routinely obtained [1]. It is lethal in 2–3% in term infants,but up to 50% in very preterm infants [1–3]. Reliable epidemiological data from low-andmiddle income countries (LMIC) are scarce [4], yet incidence and mortality rates arehypothesized to be much higher, with a different distribution of causative bacteria [5].This void in data has been identified as a major hurdle towards better outcomes [6, 7].We therefore conducted a nationwide surveillance study to produce reliable nationalestimates on incidence, etiology and mortality of EONS in Suriname, which included allnewborn infants born from January 1, 2017, through December 31, 2018.
MethodsThe national population registry (https://statistics-suriname.org/wp-content/uploads/2020/02/Demografische-Statistieken-2015-2018.pdf) and delivery logs served as thesource for this study. Base population data on number of live births and their distributionacross weeks of gestational age (wGA) were retrospectively collected. Data from all bloodcultures collected in Suriname up to 3 days after birth were extracted from the centrallaboratory. CSF cultures were not performed in the diagnostic work-up of EOS. For allpositive blood cultures, we retrieved clinical data retrospectively. We calculated 95%confidence intervals (CI) for incidence rates using Poisson distribution. The study was
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approved by of the Surinamese Central Committee on Research Involving Human Subjects[VG32-17].
ResultsIn 2017-2018, 19,594 births were registered in Suriname, of which approximately 17,029(87%) ≥37 wGA, 2, 117 (11%) between 32-37 wGA, and 448 (2%) <32 wGA, respectively(distribution extrapolated from available data). A total of 1102 blood cultures wereobtained, revealing 27 cases of EONS (Table 1). The estimated national populationincidence rate of EONS was 1.37 (95% CI 0.90–1.99) per 1000 live births. In-hospitalmortality was 25.9% (7/27).For infants ≥37 wGA, this was 0.64 (95% CI 0.32–1.56) and 18.2% (2/11), for infants32-37 wGA 5.19 (95% CI 1.59–9.30) and 27.3% (3/11), and for infants < 32 wGA 11.16(95% CI 3.26–26.05) and 40.0% (2/5), respectively. Gram-positive bacteria were found in51.9% (14/27) of cases, but in only 28.6 (2/7) of lethal cases. All bacteria isolated frominfants who died (n=2 for Serratia marracens, n=1 for Pseudomonas aeruginosa, GroupB Streptococcus, Escherichia coli, Klebsiella aerogenes, and Enterococcus species) weresensitive to standard local empiric therapy (intravenously amoxicillin/gentamicin).
Table 1: Clinical characteristics and blood culture results of EONS cases in Suriname (2017-2018)
Primary diagnosis at
admission

Gestational
age
(weeks)

Organism Survival Cause of
death

NA1 34 Serratia marcescens No NA1Prematurity 30 Serratia marcescens No Septic shockPrematurity 35 Enterococcus species No Septic shockSeptic shock 37 Pseudomonas aeruginosa No PPHN2Asphyxia 37 Group B Streptococcus No PPHN2Prematurity 28 Escherichia coli No LONS3 19 daysafter birthCNS4 malformations &CHD5 34 Klebsiella aerogenes No Withdrawal oftreatmentSepsis 35 Group B Streptococcus YesPrematurity 30 Serratia marcescens YesHaemolytic disease of thenewborn 36 Enterococcus faecalis Yes
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Sepsis 38 Group B Streptococcus YesAsphyxia 41 Escherichia coli YesSepsis 39 Escherichia coli YesPrematurity 34 Enterobacter cloacae YesNA1 36 Cronobacter sakazakii YesOmphalitis 41 Staphylococcus aureus YesAsphyxia 40 Sphingomonas paucimobilis YesTransient tachypnoea of thenewborn 41 Staphylococcus aureus Yes
Prematurity 33 Staphylococcus aureus YesComplex CHD6 36 Escherichia coli YesPrematurity 31 Haemophilus influenzae YesSepsis 38 Group B Streptococcus YesExtreme prematurity 26 Streptococcus viridans YesAsphyxia 39 Staphylococcus aureus YesPrematurity 35 Streptococcus sanguinis YesDuodenal atresia 36 Escherichia coli YesSepsis 37 Streptococcus pneumoniae Yes1Not Available;2Persistent Pulmonary Hypertension of the Newborn;3Late Onset Neonatal Sepsis;4Central Nervous System (Cystic malformation telencephalon, corpus callosum agenesis, abnormal gyri);5Congenital Heart Disease (Tetralogy of Fallot, double outlet right ventricle);6complete Atrio-Ventricular Septal Defect with tetralogy of Fallot

DiscussionThis study is among the first to report reliable nationwide data on EONS incidence,epidemiology and mortality in Suriname. Strengths are the inclusion of all registeredbirths in Suriname, analyzing blood cultures in one central laboratory, and using a cleardefinition for EONS, namely culture-proven. As previous efforts in LMIC reported muchhigher estimated incidence rates, our findings raise the question if the EONS incidencein LMIC may be overestimated. Various reasons may contribute to this overestimation.Surveillance on a national level is often not performed in LMIC, a standard global definitionfor EONS is lacking, data are often extracted from small, limited datasets, and extrapolationmay not accurately reflect the entire population [8].
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Our high mortality can thus not be explained by higher EONS incidence. We found amicroorganism pattern with lack of group B Streptococcusdominance and relative highproportion of Gram-negative organisms. The frequency of Gram-negative bacteria appearsto be a contributing factor to the higher mortality (71% of lethal cases in our data). We didnot find evidence for antibiotic resistance as a reason for higher mortality. Furthermore,lethal EONS was also caused by Serratia marracens. Timing and location of these 2 fatalcases coincided with an outbreak of this pathogen, which was later associated with theprocess of preparing intravenousmedications, subsequently addressed [9]. It can, however,be argued if these two case shouldbe removed from these surveillancedata since it involvesa different pathophysiology for onset of EONS.It remains a challenge to decrease EONS related mortality in Suriname. First, the overallnational organization of obstetric and neonatal care offer opportunities to decreasemorbidity and mortality due to EONS [10, 11]. For instance, by implementing nationalneonatal care levels and associated minimum standards, and formalizing referral policiesso that the sickest neonates receive the best possible care with the least possible delay andinterruption. Second, studies like ours can help inform antibiotic policies and stewardshipin LMIC, thereby reducing emergence of antibiotic resistance. Third, iatrogenic causes ofEONS, like the Serratia marracens outbreak, need to be prevented by resolving pressingfactors like understaffing, suboptimal training, and inadequate facilities for thepreparationof parenteral fluids and nutrition.
AcknowledgmentsWe thank Drs. Kodan, Drs. Verschueren and Mrs. Karijoredjo (Academic HospitalParamaribo), Dr. Zijlmans (Diakonessenhuis), Drs. Braafheid, (St. Vincentiusziekenhuis),and Drs. Hoeblal, (‘s Lands Hospitaal), for assistance in data collection.
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