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  Editorial
 

Between the Devil and the Deep Blue Sea”: 
antibiotics and the Preterm Neonate 

The issue of prophylactic and empiric antibiotics for 

preventing sepsis in the preterm neonate is neither 

new nor rare. Yet it remains important due to the 

controversies associated with it and the important 

implications it has for the health and survival of the 

preterm neonate.1 Preterm delivery is an 

independent risk factor for sepsis and as the death 

rate from respiratory causes has declined, sepsis 

has become the leading cause of mortality in these 

vulnerable neonates.2,3,4 The majority of preterm 

neonates have additional risk factors for sepsis such 

as maternal chorioamnionitis and prolonged rupture 

of membranes. Immature host defence mechanisms 

and inevitable exposure to invasive procedures and 

devices which put them at risk of overwhelming 

infections.2,4-7 

If antibiotic treatment is delayed for a preterm 

neonate who needs it, the consequences are 

devastating. Yet its  inadvertent use leads not only to 

prolonged hospital stay and increased cost of 

treatment and investigations but also to a number of 

adverse outcomes for the baby such as increased 

mortality, necrotizing enterocolitis (NEC), late-onset 

sepsis, fungal infections  and the emergence of 

resistant strains of microorganisms.1,5,6  Therefore, 

all those involved with the care of the preterm 

neonate should strive to identify, as accurately as 

possible, the preterm neonate in need of antibiotics, 

and give the appropriate treatment judiciously, with 

safe and timely discontinuation.1 The words 

“appropriate” and “judiciously”, however, impose 

huge challenges when translated into practical terms 

as every decision about the prevention, investigation 

and treatment of sepsis in the preterm neonate is 

attended by uncertainties and risks.4,6 The methods 

and guidelines available leave a number of 

questions unanswered and there is a pressing need 

for cost-effective and dependable methods that will 

give quick results and guide practitioners to the right 

decisions in good time. 6-8 

Intrapartum antibiotics are critical for preterm 

deliveries, but these can lead to the baby having 

negative blood cultures, sepsis with resistant strains, 

NEC, increased need for supplementary oxygen or 

cerebral palsy may result. 4-9  

Antibiotics are most effective when started early but 

these cannot routinely be given to preterm babies 

without risk factors, clinical indicators or laboratory 

evidence of infection.6 Due to the common 

occurrence and non-specific nature of sepsis-like 

symptoms in the preterm neonate, subtle signs can 

at times be missed and crucial time lost. The wary 

practitioner, therefore, ends up either giving 

antibiotics too readily or waiting too long in the wake 

of more convincing evidence.   

A positive blood culture is the gold standard for 

diagnosing sepsis but in most centers it still takes 

longer than 36 hours to get the results and cultures 
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may be found negative not only in babies that were 

asymptomatic but also in a large percentage of 

cases where clinical features or laboratory data such 

as serum IL-6, IL-8, procalcitonin and CRP were 

strongly suggestive of sepsis. The widespread use of 

intrapartum antibiotics for preterm labour and 

inadequate sample size from small sick neonates 

could be responsible.5,8 Under such circumstances 

results of blood cultures cannot be used as a 

criterion for continuing, revising or discontinuing 

antibiotics.  

Monitoring the trend in CRP by serial measurements 

may be of some value but it would entail substantial 

risks if antibiotics were withheld or discontinued on 

the basis of normal CRP results alone. CRP may be 

normal in 15 % of cases of true sepsis and high 

values of CRP can result from non-septic conditions 

such as fetal distress, hyperbilirubinaemia, and 

respiratory distress syndrome. Moreover, the 

sensitivity of CRP is lower for bacteraemia with gram 

positive organisms and coagulase-negative 

staphylococcus.5,10  

Fungal cultures are even more difficult to obtain and 

the results take longer. For the baby that 

deteriorates while receiving IV antibiotics, the 

guidelines recommend that amphotericin be started 

after sending samples for fungal cultures. If the 

cultures are negative the dilemma arises whether 

amphotericin should be stopped, or if the baby is 

improving should it be continued- with the addition of 

another antifungal- to complete 3 to 6 weeks of 

treatment.6 Their potential for nephrotoxicity and the 

immature renal system of the baby pose a significant 

threat.  

Researchers are exploring novel methods of 

diagnosis that are quicker with better predictive 

accuracy, and can lead to early identification of the 

preterm that needs antibiotics, at the same time, 

minimizing unnecessary investigations and 

treatment.5 The strategies under investigation are 

biomarker screening, rapid molecular diagnostics 

and physiomarker monitoring.11  

The "neonatal sepsis calculator" is an innovative 

approach that takes into consideration not just the 

risk factors but also the interactions between these. 

By entering values for the specified maternal risk 

factors along with the infant's clinical presentation, 

the probability of early-onset sepsis can be 

determined.1,12-14 

The use of heart rate observation (HeRO) is another 

recent development. Electrocardiographic data from 

bedside monitors is analyzed for identifying infants at 

risk of late-onset sepsis. Through a mathematical 

algorithm, changes in heart rate characteristics are 

converted to a score that indicates the probability for 

clinical deterioration in the ensuing 24 hours. 

Respiratory patterns may similarly indicate early 

evidence of impending sepsis.11,15,16 

Broad-range real time and Multiplex PCR for 

16SRNA and 23SRNA may give quick results with a 

high negative predictive value. DNA microarray 

technology like microfluidics and bacterial DNA 

protein hybridization may allow rapid and sensitive 

detection of small numbers of organisms in minute 

volumes of blood. However, these tests are 

expensive and not widely available.5,17,18  

Till such time that more specific and non-invasive 

options are available clinical signs will remain more 

sensitive indicators of the preterm babies’ 

requirements for antibiotics  than any laboratory 

test.8 Tests will only  be used as adjuncts to expert 

observation by an astute practitioner who has 
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optimal facilities for monitoring. Though difficult to 

provide, continuous observation, intense deliberation 

and cautious decisions by a proficient neonatologist 

are vital for the well-being of each preterm neonate.  
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