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ABSTRACT 
 
Background: Many neonates are started on antibiotics even if they are well-appearing due to presence of risk factors. The 
Early Onset Sepsis (EOS) calculator is a web-based tool that calculates for composite risk scores for sepsis and limits empiric 
antibiotic therapy only as necessary.  
 
Objective: This study aims to determine if there is a significant difference between the proportion of neonates recommended 
for antibiotics using the EOS calculator and AAP guidelines for neonatal sepsis.  
 
Methods: This is a retrospective hospital-based cohort study where review of charts of neonates ≥34 weeks age of gestation 
(AOG) who were started on intravenous antibiotics within 72 hours of life for the period of 2019 to 2023  was done. 
Peripartum risk factors were used to calculate for EOS risk score and categorize those to be recommended for treatment 
using the score as well as the AAP guidelines. Newborns with growth on blood culture were identified. McNemar’s test was 
used to determine if there is a significant difference between the two proportions.  Sensitivity and specificity of both tools 
were calculated.  
 
Results: Out of  916 neonates, 345 (38%) and 469 newborns (51%) were advised  empiric antibiotic therapy by the EOS 
calculator and AAP 2018 guidelines respectively. A McNemar Test revealed a significantly lower proportion of neonates 
recommended for antibiotic treatment using the EOS calculator (p < 0.001). Blood culture was taken from 208 newborns 
and six had positive isolates. Both the EOS calculator and AAP guidelines had 100% sensitivity and recommended antibiotics 
for these culture-proven sepsis cases. EOS calculator had a higher specificity (45% vs 32%). 
 
Conclusion: The EOS calculator as a risk assessment tool could significantly reduce use of antibiotics. The proportion of 
those who were recommended for antibiotics using the EOS calculator was significantly lower by 13% (p value = <0.001) 
compared to those who were recommended for antibiotics using the AAP 2018 guidelines. This proves to be a considerable 
reduction in the use of antibiotics through the EOS calculator. The EOS calculator also had higher specificity in 
recommending initiation of empiric antibiotic therapy compared to the AAP 2018 guidelines. Prospective use of the EOS 
calculator and experimental studies are needed to investigate safety in its use.  
 
KEYWORDS: sepsis, newborn, calculator 
 
Correspondence: 
Dr. Angelica G. Quitasol 
Email: angelquitasol@gmail.com 
 
 
The author declares that the data presented are original material and has not been previously published, accepted or considered for publication 

elsewhere; that the manuscript has been approved by the author, and that the author has met the requirements for authorship. 

https://doi.org/10.56964/pidspj20242502007


s 

Pediatric Infectious Disease Society of the Philippines Journal  
Vol 25 No 2, pp. 54-61 July-December 2024   
Quitasol, AG, Gozar, JD, Cali2s, MSFP. Comparison of An2bio2c Recommenda2on between Early Onset Neonatal Sepsis Calculator and American Academy 
of Pediatrics 2018 Guidelines in a Ter2ary Hospital  
hMps://doi.org/10.56964/pidspj20242502007 

 

 55 

INTRODUCTION 
Neonatal sepsis, a leading cause of infant 

morbidity and mortality in the Philippines with an 
incidence of 4-9 cases per 1,000 livebirths, is 
classified into early onset and late onset sepsis.1 Early 
onset neonatal sepsis is an infecBon occurring before 
seventy-two hours of life where the cause of infecBon 
is likely through verBcal transmission from maternal 
infecBon.2. Due to the high burden of neonatal sepsis 
in the Philippines, there is rampant use of anBbioBcs 
even in asymptomaBc well-appearing babies. A large 
variaBon has also been noted in the current pracBce 
and management of neonatal sepsis.2 

Local recommendaBons in the management 
of early onset sepsis are in line with the American 
Academy of Pediatrics (AAP) 2018 guidelines which 
considers giving anBbioBcs to the following: 1) any 
newborn infant who is ill appearing 2) a mother with 
a clinical diagnosis of chorioamnioniBs 3) a mother 
who is colonized with Group B Streptococcus (GBS) 
and who received inadequate intrapartum anBbioBc 
prophylaxis, with a duraBon of rupture of 
membranes (ROM) being >18 hours or birth before 
37 weeks’ gestaBon or 4) a mother who is colonized 
with GBS who received inadequate intrapartum 
anBbioBc prophylaxis but with no addiBonal risk 
factors. These, however, received comments for 
vagueness of criteria as categorizing an ill-appearing 
newborn is subjecBve to the clinician.3 

A recently adapted risk assessment tool that 
has been used by some western countries is the 
early-onset sepsis (EOS) calculator. It is an online 
website created by Kaiser Permanente in December 
2012 where variables are entered into a calculaBng 
matrix prior to starBng empiric anBbioBcs. It aims to 
promote judicious use and prevent adverse effects 
from inappropriate use of anBbioBcs.4 Several 
studies recommend the EOS calculator as a reliable 
risk assessment tool that could lessen anBbioBc use. 
In a meta-analysis of 13 studies with 175,752 
newborns, all reveal a lower relaBve risk for anBbioBc 
therapy. Across these studies, there was no 
readmission and no mortality among those not 

recommended for anBbioBcs by the EOS calculator. 
5,6,7,8 In contrast, in another meta-analysis involving 
11 studies and 75 sepsis cases, they found that 14-22 
cases would have resulted in delayed or missed 
treatment compared to if the NaBonal InsBtute for 
Health and Care Excellence (NICE) guidelines have 
been followed. This study recommended further 
evaluaBon of the calculator before its introducBon 
into Clinical pracBce parBcularly in the United 
Kingdom.9  

This research explored on the anBbioBc 
recommendaBon of the EOS calculator and AAP 2018 
guidelines among neonates started on intravenous 
anBbioBcs before 72 hours of life due to risk factors 
for sepsis and invesBgated if there is a significant 
difference between the two proporBons. It idenBfied 
newborns recommended for anBbioBc therapy 
according to the EOS calculator versus newborns 
recommended for anBbioBc therapy according to the 
AAP 2018 guidelines.  It also determined who among 
those recommended for anBbioBc therapy by EOS 
calculator and AAP guidelines are culture-proven 
sepsis.  SensiBvity and specificity of the EOS 
calculator and AAP guidelines were calculated based 
on culture-proven sepsis cases. The study also looked 
into the profile of newborns as to APGAR score, age 
of gestaBon, birth weight mode of delivery, maternal 
history and determined the risk factors for starBng 
anBbioBcs. 

 
 

MATERIALS AND METHODS 
This was a retrospecBve cohort study in a 

private terBary hospital involving neonates ≥34 
weeks AOG and started on IV anBbioBcs within 72 
hours of admission from 2019-2023. Newborns 
delivered outside the hospital under study and those 
with congenital anomalies were excluded as such 
malformaBons may result to clinical manifestaBons 
that may affect the risk score for sepsis. 
 The researcher manually checked on the list 
of eligible newborns from the monthly census and all 
charts who fulfilled the inclusion criteria were 
retrieved and reviewed. PaBent profile and risk 
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factors for sepsis were noted and listed by the 
invesBgator using an excel data sheet.  

To determine who among the newborns are 
recommended for anBbioBc treatment by the EOS 
calculator, risk factors were encoded using a web-
based tool as shown below to derive the intrapartum 
risk score. 

 

 
Fig 1. Sample EOS Calculator  

 
Newborns were also categorized as well, 

equivocal or with clinical illness based on the EOS 
calculator classificaBon as shown below. 
 
Table 1. Kaiser Permanente EOS Calculator Clinical 
Classifica<on for Neonates  

 
 

Ader encoding both maternal risk factors and 
clinical status of the newborn, a risk score was 
derived from the EOS calculator based on this 
formula from the Bayem’s theorem. 
 

 
 

 
 
From the composite risk score, a clinical 

recommendaBon was reached whether to start 
anBbioBcs or not based on the straBficaBon shown 
below. 

 
Fig 2. Clinical recommenda<on for ini<a<on of an<bio<cs by 
the EOS calculator based on EOS risk score 
 

The same set of maternal intrapartum risk 
factors and newborn profile were used to idenBfy 
newborns recommended for anBbioBc treatment 
using the AAP 2018 guidelines.  

 
Newborns warran9ng an9bio9cs based on the EOS 
Calculator   
 Newborns with an EOS risk score of more 
than or equal to three as derived from the EOS 
calculator warranted use of anBbioBcs. 
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Newborns warran9ng an9bio9cs based on the AAP 
2018 Guidelines  
 Newborns who fell under any of the following 
criteria warranted use of anBbioBcs: 

1. is ill appearing;  
2. born to a mother with a clinical diagnosis of 

chorioamnionitis;  
3. born to a mother who is colonized with Group 

B Streptococcus (GBS) and who received 
inadequate intrapartum antibiotic 
prophylaxis, with a duration of rupture of 
membranes  (ROM) lasting >18 hours or birth 
before 37 weeks gestation; or  

4. born to a mother who is colonized with GBS 
who received inadequate intrapartum 
antibiotic prophylaxis but with no additional 
risk factors. 

  
Newborns with a blood culture taken prior to 

anBbioBc therapy were idenBfied and data on these 
were used to calculate for the sensiBvity and 
specificity of the EOS calculator and AAP 2018 
guidelines respecBvely. 
 
Data Analysis and Sta9s9cal tools 
 DescripBve staBsBcs were used in profiling 
the newborns. Mean birth weight and percentages 
for intrapartum risk factors were derived to 
determine the most common reasons for starBng 
anBbioBcs.  
To compare those recommended for anBbioBc 
therapy based on the EOS risk score and AAP 
guidelines, the researcher uBlized a 2x2 table.  
 

 
 

Significant difference between the two 
proporBons was idenBfied through Mcnemar’s test 
using the SPSS sodware. 

Neonates with a blood culture sample taken 
prior to anBbioBc therapy were idenBfied. The 

sensiBvity and specificity of the EOS calculator and 
AAP 2018 guidelines were calculated using the 
following 2x2 table: 

 

 
 

SensiBvity is the proporBon of individuals 
classified as posiBve by the gold standard who are 
correctly idenBfied by the study test. From the table, 
it was calculated as: 

Sensitivity = 	
a

a + c 
 Specificity is the proporBon of individuals 
classified as negaBve by the gold standard who are 
correctly idenBfied by the study test. From the table, 
it was calculated as: 

Speci/icity = 	
d

b + d 

 
Ethical considera9ons 
 The study underwent review and obtained 
the approval of the Ethics and Research commigee 
before study iniBaBon. As this was a retrospecBve 
study, a waiver of documentaBon of informed 
consent was obtained.  ConfidenBality of informaBon 
was ensured with the   use of a unique alphanumeric 
code for all newborns included in the study.   
 
RESULTS 

A total of 1,147 neonates from January 1, 
2019 to September 30, 2023 were idenBfied to have 
been started on anBbioBcs within the first 72 hours 
of life. Excluded however were 231 newborns as they 
were less than 34 weeks age of gestaBon (214), had 
congenital anomaly (12) or were outborn deliveries 
(5). 
 Of the 916 neonates included in the study, 17 
had an APGAR score of less than 5 on the first minute 
of life requiring resuscitaBon.    

Eighty percent were classified as full term 
babies while twenty percent were late preterms. 
Mean birth weight was 2871 grams.  Sixty five 
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percent of newborns were delivered via cesarean 
secBon. Table 2 shows the profile of the neonates 
included in the study. 
 
Table 2. Neonatal profile and characteris<cs 

 

Eighteen percent of newborns were started 
on empiric anBbioBc therapy due to poor suck and 
premature rupture of membranes, respecBvely. 
Fideen percent presented with signs and symptoms 
of respiratory distress such as tachypnea, alar flaring 
and retracBons requiring oxygen support. Another 
fideen percent had two or more intrapartum risk 
factors or had a risk factor with poor neonatal 
outcome. Fourteen percent were given IV anBbioBcs 
due to maternal history of infecBon.  
 Ten percent of newborns were well-
appearing but had deranged laboratory parameters 
such as elevated white blood cell count or C-reacBve 
protein. Another nine percent were also well-
appearing but meconium stained. The table below 
shows the reasons for starBng anBbioBcs based on 
intrapartum risk factors and neonatal outcome. 
 
 
 

Table 3. Reasons for star<ng an<bio<cs 

 

Table 4 shows the newborns started on 
anBbioBcs due to mulBple risk factors (having both 
an intrapartum risk factor and with clinical 
manifestaBons) as follows: 
 
Table 4. Mul<ple combined factors specified with intrapartum 
risk factor and outcome 

 
 

There were 345 newborns (38%) for whom 
anBbioBcs were recommended based on the EOS 
calculator and 469 newborns (51%) for whom 
anBbioBcs were recommended based on the AAP 
2018 guidelines. 
 
Table 5. Recommended for an<bio<cs based on EOS calculator 
and AAP guidelines 

 
 

A McNemar Test reveals that the proporBon 
of those who were recommended for anBbioBcs 
using the EOS calculator were significantly lower (p < 
0.001) than those who were recommended for 
anBbioBcs using the AAP guidelines. 

Out of 916 newborns, only 208 had a blood 
culture done with available results.  Two hundred 
two (202) of these had no growth while six (2.9%) had 
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culture posiBve results. Both the EOS calculator and 
the AAP 2018 anBbioBc guidelines recommended 
anBbioBc treatment based on the matrix and criteria 
in all the six newborns with posiBve growths. 
 
Table 6. Neonates with growth on blood culture and 
recommenda<on for an<bio<c based on EOS calculator and 
AAP 2018 guidelines 

 
 

Based on the idenBfied culture-proven sepsis 
cases, the sensiBvity and specificity of the EOS 
calculator and AAP guidelines were calculated. Both 
the EOS calculator and AAP 2018 guidelines had 
100% sensiBvity. The EOS calculator had a specificity 
of 45% compared to the AAP 2018 guidelines of 32%. 
 

 
 

 
 
DISCUSSION 

Neonatal sepsis is a major cause of morbidity 
and mortality in the Philippines.1 Due to the high 

incidence of sepsis, there is a tendency to start 
empiric anBbioBc treatment to neonates with risk 
factors, even in well-appearing babies. 2 

A study from a terBary hospital in the 
Philippines invesBgated the clinical and bacteriologic 
profile of neonatal sepsis and found that the most 
common maternal risk factor was history of urinary 
tract infecBon, followed by premature rupture of 
membranes > 18 hours.10 In our study, the most 
common intrapartum risk factor for starBng 
anBbioBcs is prolonged premature rupture of 
membranes followed by maternal history of urinary 
tract infecBon. Both the EOS calculator and AAP 2018 
guidelines suggest that anBbioBc treatment for 
maternal history of infecBon and premature rupture 
of membranes be weighed with other factors, 
especially when the mother has had intrapartum 
anBbioBc prophylaxis prior to delivery. 3,4 In the 
Philippines, screening for Group B streptococcus 
(GBS) is not rouBnely done thus all newborns were 
classified as having unknown status for maternal GBS 
in the EOS calculator. This is one limitaBon in the 
applicaBon of the EOS calculator in the local semng.  

Many babies were started on anBbioBcs due 
to meconium staining.  From the recently published 
local clinical guidelines on neonatal sepsis, presence 
of meconium stain is not an indicaBon for anBbioBc 
therapy unless the baby manifests with symptoms. 2   

For neonatal outcome, the most common 
presenBng sign of a newborn with suspected sepsis 
in this study is respiratory distress, followed by poor 
feeding. This is consistent with another local study on 
neonatal sepsis in the country.10 The AAP guidelines 
recommend treatment of ill-appearing newborns 
who present with any non-specific sign or symptom 
agributed to sepsis, subject to the clinical judgment 
of the medical staff.3 The EOS calculator on the other 
hand, puts more weight on the clinical outcome of 
the neonate in recommending anBbioBc treatment. 
It does not however include poor suck in the 
calculaBon, unless the baby manifests with 
physiologic abnormaliBes.4 
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Ten percent of newborns in this study were 
started on anBbioBcs due to increased white blood 
cell count and elevated C-reacBve protein despite 
having no clinical signs and symptoms of sepsis. The 
Clinical PracBce Guidelines for Neonatal Sepsis in the 
Philippines strongly recommend that a single 
abnormal parameter in a CBC done within the 6th - 
24th hour of life  not be used alone to diagnose 
sepsis.2  

It is observed that in comparison to the EOS 
calculator and AAP recommendaBons, there is note 
of anBbioBc overuse in actual pracBce. Only 345 
newborns (38%) and 469 neonates (51%) were 
recommended for treatment by the EOS calculator 
and AAP guidelines respecBvely. In a similar study in 
a private terBary hospital in the Philippines, out of 
330 paBents who received therapy, only 14% were 
recommended for anBbioBcs by the EOS calculator 
and 39% by the AAP guidelines.11 

In this study, a significant proporBon of 
neonates who were recommended to start 
anBbioBcs by the AAP guidelines and not by the EOS 
calculator were due to problems in feeding. This may 
be a limitaBon of the EOS calculator as it does not 
include poor suck in its calculaBon matrix.4  

Data analysis using the Mcnemar test 
revealed that the EOS calculator could significantly 
decrease anBbioBc use (p value of <0.001). However, 
assessing the safety of implemenBng the EOS 
calculator in the local semng is beyond the scope of 
this retrospecBve chart review. 

In a meta-analysis of 11 studies that 
invesBgated 75 early onset sepsis cases, the 
probability of a missed case by the EOS calculator was 
0.19-0.31.9 In a local study, out of 11 culture-proven 
sepsis cases, only six were recommended to be 
started on anBbioBcs by both the EOS calculator and 
the AAP guidelines.11 

In this study, all cases with growth on blood 
culture were recommended for anBbioBcs by the EOS 
calculator and AAP guidelines. Another study that 
uBlized the EOS calculator prospecBvely also 
reported no missed cases nor readmissions for 

sepsis.8 It recommended the EOS calculator to be a 
useful and reliable tool for risk assessment of sepsis 
which could significantly reduce anBbioBc 
uBlizaBon.8 

This study recommends conducBng future 
researches on the prospecBve applicaBon and 
implementaBon of use of the EOS calculator prior to 
starBng empiric anBbioBc therapy. Further 
invesBgaBon on the safety of its use in clinical 
pracBce is also warranted.   A modified EOS calculator 
is recommended in the local semng to include 
feeding difficulty or poor suck as one of the factors 
for calculaBng the risk score for sepsis. 

 

CONCLUSION  
This study determined if there is a significant 

difference between the proporBon of neonates 
recommended for anBbioBcs using the EOS 
calculator and AAP guidelines for neonatal sepsis. 
 The proporBon of those who were 
recommended for anBbioBcs using the EOS 
calculator was significantly lower by 13% than those 
who were recommended for anBbioBcs using the 
AAP 2018 guidelines. This proves to be a significant 
reducBon in the use of antbioBcs with the use of the 
EOS calculator. The EOS calculator also had a higher 
specificity compared to the AAP guidelines. 
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