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Abstract

Neonatal sepsis has non-specific and variable clinicalfestations that can worsen rapidly. Thus clinicianstend to

have a low threshold for giving antibiotics. Early diagjsoof sepsis based on clinical and laboratory manifestais
required to initiate antibiotics without waiting for turde results. The sepsis calculator is a validateds®d and researched

in various countries to predict the risk of early-onsetss. This systematic review and meta-analysis sisely secondary
data from articles between 2015 to 2020 from the PubMed dafaBasgle Scholar. There were six lead articles that
matched the inclusion and exclusion criteria. By analyzinggusie Revman Review Manager 5.4. the results showed that
the implementation of the sepsis calculator was agsdoreth reduced antibiotic usage (N=172385; OR=0,22;p<0,00001)
heterogeneity 12=99%). From this study, it was found that thrasean association between sepsis calculators withatittib
usage in neonatal with early-onset sepsis.
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1. Introduction

Neonatal sepsis is classified into two types based@madle at which it occurs, namely early onset sepsis
that occurs within <72 hours and late onset sepsis ticat®after 72 hours of adig]. Early onset sepsis can
cause fatal morbidity in neonates with an incidence of €a&s/1000 live births in 2005-2008. This incidence
decreased to 0.5 cases per 1000 in infants more than 37 weekisogecompared to 3 cases per 1000 live
births in infants < 37 weeks gestation with an incidence7df er 1000 live births. The incidence of neonatal
sepsis is one to five per 1000 live births in developmehtries, while in developing countries the rate is still
higher, namely 10-50 per 1000 live bir{23.

The management of early onset sepsis recommended by tericAmacademy of Pediatrics (AAP) is to
give antibiotics to newborns with suspected early sepgardless of clinical parameters. Antibiotic therapy in
the first few weeks of life, including changes in integstimicrobes, increased drug resistance in sepsis and
increased fungal infectiof8]. The clinician’s main challenges are to promptly identify neonates with suspected
early onset sepsis and initiate antimicrobial therapylifferentiate healthy looking infants at high risk or
infants with clinical signs of sepsis with availaliheerapies, and to discontinue antimicrobial therapynwhe
there is no evidence of sep§i$.
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The sepsis calculator is a validated tool that has éeely used and researched in various countries to
predict the risk of early onset sepsis. The sepsisileddec can be used for newborns over 34 weeks gestation
with the probability of early onset sepsis per 1000 livths of specific risk factors for the mother and the
condition of the baby5s]. With the sepsis calculator method, not all infanits wuspected early onset sepsis
will be given antibitics. The use of antibiotics canrbduced by more than 50% by using the sepsis calculator
method[6].

Therefore, this systematic review meta-analysis sivadyinitiated to study the consistency of the results of
studies that have been carried and to conduct a systemagevrof studies reporting outcomes following
implementation of sepsis calculator in the managememaiatal EOS.

2. Material and M ethods

In this study, the research questions used PICO (Population eintiervissue, Comparison/Context, and
Outcome). Research literature was sought through free smaetdctronic databases. The electronic database
in this research literature search used PubMed and Godgi¢aBto identify relevant research. In this step
searching for keywords (search terms) using Boolean Opef&tearch Commands) include: AND / OR/ NOT.
The keywords (search terms) used were “antibiotic usagéOR “infants’ OR “sepsis calculatdr The inclusion
criteria in this research were journals published between 2028; derived from the PubMed and Medline
databases, research subjects are neonates born > 34 wgeggtbn, a prospective cohort study with use of
sepsis calculator for management of early onset sepsiandgard approach (control) as per Centers for Disease
Control and Prevention (CDC) guidlines, and used a random effemdel assuming wide heterogeneity.
Categorical measure of effect size was expressed as ddd©fR) (Mantel Haenszel method). The exclusion
criteria were case-study articles or case series, rajomosomal and congenital anomalies, literaturevesyi
The collected data is managed according to the prefeepaating items for systematic review and meta-
analysis (PRISMA). All articles collected are identifiedreened, eligible, and included to determine which
articles were to be analyzed. In assessing the qualigsefrch and journal feasibility, there are severarii
used to evaluate the research results and the journalsTisedhecklist in Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) was used dtua&e the methodological quality of the
study.

In data preparation, the important information is transfemaah the selected literature into certain
forms/tables to make it easier for researchers to fgeht literature. In this study, a modified data coltatt
form from Cochrane (The Cochrane Library) was used. This dd&tion form from Cochrane contains the
identity, characteristics, methods, and results of ¢ésearch specifically to make it easier for reseascteer
analyze the literature reviewed and then presenttéttinlar form to make it easier for researchers to analyze
the characteristics of the research being reviewed.dEtta that has been collected is analyzed using meta-
analysis, which is a combination of statisticabagsh results from two or more separate and similar studies
answer research questions. The Meta-Analysis pracelsgles calculating the treatment effect (using the odds
ratio) and the confidence interval in each study, calculatiegoverall treatment effect as a summary of the
results of the analysis. The Meta-Analysis processarsied out using the Revman Review Manager 5.4
software[7]. The results of the meta-analysis are described mpldieed in the form of forest plots and
narratives to facilitate understanding and provide efeeonclusions to readers on the results of the résear
and synthesis of the articles reviewed, and funne ptosee any publication bias.
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3. Reaults

There were 6 studies selected from the screeninged titlated to the sepsis calculatbantibiotic usage
for neonatal early onset sepsis [8] [9] [10] [11] [12] [13]. The determoimalf the selected research criteria is
based on the availability of data and the validitynef measurement method. The following is the PRISMA
flow diagram in Figure 1.
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Fig. 1. PRISMA flow chart

Of the 372 articles originally identified in the literegusearch, 6 studies qualify for inclusion criteria and all
studies evaluated antibiotic usage. All studies includ#dteineview were of high methodological quality based
on the checklist on Strengthening the Reporting of ObsenatStudies in Epidemiology (STROBE) shown
in Table 1.

Table 1.Assessment of article’s quality

Title Stud  Settin  Participan  Variabl Data Bia Stud  Quantitati Statistic  Scor
y g ts es Sour ces/M easurem S y ve al e
desig ent Size Variables Method
n
Kuzniewi + + + + + + + + + 9
czetal,
2017
Achten et + + + + + + + + + 9
al, 2018
Strunk et + + + + + + + + + 9
al, 2017
Dhudasia + + + + + + + + + 9
etal, 2018
Gievers et + + + + + + + + + 9
al, 2018
Beavers et + + + + + + + + + 9
al, 2018
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Data extraction was carried out using a modified data tafedrom Shaikh. The data that the
researcher collected from the articles included: autirticle title, research location, research samplelyst

design, purpose, and results shown in Table 2.

Table 2. Lead journal characteristics

No. Study Gest Desain Main outcome Results
Country weeks/Sample
size (N)
1 Kuzniewicz ~ >35 Prospective Antibiotics Reduction in antibiotic
2017 N=151604 cohort administration in first use from 5 to 2,6%
SC=56261 24 hours Reduction in  blood
USA C=95343 Use of blood culture culture use from 14,5%
Antibiotics t0 4,9%
administration between No difference in
24 and 72 hours antibiotic use between 2:
and 72 hours
2 Achten 2018 >35 Prospective Antibiotics usage for Reduction in antibiotics
N=3953 cohort EOS use 2,7 vs 4.8%
Netherlands SC=1877 Adherence to sepsis (p<0,001)
C=2076 calculator Sepsis calculator
Time to start adherence was 91%
antibiotics therapy No difference in start or
duration of antibitics
3 Strunk 2017  >35 Prospective Antibiotics usage for Reduction for antibiotics
Australia N=4234 cohort EOS usage from 12% to 7,6%
SC=2502 (p<0,001)
C=1732
4 Dhudasia >36 Prospective Antibiotics usage for Reduction in antibiotics
2018 N=11782 cohort EOS use 6,3% to 3,7%
SC=6090 Use of any laboratory (p<0,001)
USA C=5692 test for evaluation of Reduction in use of any
EOS laboratory test for EOS
from 26,9% to 4,9%
5 Gievers 2018 >35 Prospective Antibiotics usage for Reduction in antibiotics
USA N=356 cohort EOS from 95% to 9% (p<0,01)
SC=143 Use of laboratory tes Reduction in use of
C=213 for evaluation EOS laboratory test for EOS
from 96% to 22%
(p<0,01)
6 Beavers >34 Prospective Use of antibiotics Reduction in antibiotics
2018 N=256 cohort use from 94% to 37%
USA SC=76 (p<0,001)
C=180

EOS:Early onset sepsis; SC:sepsis calculator; C:cohtrehmple/size

In this systematic review, analysis was done by metassinanethod using Review Manager 5.4
software. At the meta-analysis stage, it was carriedbpsummarizing and comparing the odds ratio and the
confidence interval from the sepsis calculator withréseilts of using antibiotics for neonatal early ongasise

Here are the forest results plot in Figure 2.
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Post sepsis calculator  Pre sepsis calculator Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Achten 2018 51 1877 100 2076 17.6% 0.55[0.39, 0.78] e
Beavers 2018 28 76 168 180 13.3% 0.04 [0.02, 0.09] — &
Dhudasia 2018 224 6090 361 5692 18.9% 0.56 [0.48, 0.67] -
Gievers 2018 13 143 203 213 122% 0.00[0.00,0.01] —=
Kuzniewicz 2017 1698 56261 5226 95543  19.3% 0.54 [0.51, 0.57] -
Strunk 2018 206 2502 237 1732 18.7% 0.57 [0.46, 0.69] -
Total (95% CI) 66949 105436 100.0% 0.22 [0.14, 0.36] L 2
Total events 2220 6295

Heterogeneity: Tau? = 0.33; Chi? = 161.48, df = 5 (P < 0.00001); = 97%

Test for overall effect: Z = 6.03 (P < 0.00001) 0005 il L 10 200

Favours [experimental] Favours [control]

Fig. 2. Forest plot results of sepsis calculator 8 antibiotics in neonatal with EOS

There are 6 journals reporting prenatal outcomes with atifiusagef 6,03 (95% CI 0,220,36),
p< 0,00001. This indicates that the p-value <0.05, mearghdicant correlation was found between sepsis
calculator with antibiotics usage in neonatal with EOSsBhildy is heterogeneous because it can be seen in
the results of 97% T&ineterogeneity, so a random-effects model is used asgtiksrmerger.

4, Discussion

Suspected sepsis in one of the most common diagnosesmthddNICU. However, the signs of sepsis are
non-specific, most infants with suspected sepsis recoiierswpportive care with or without antibiotics. The
sepsis calculator is a validated tool for predicting eambet sepsis. The program combines existing data on the
mother and the condition of the baby as a consideratitihei management of early onset sepsis. The sepsis
calculator can be used for newborns over 34 weeks witprdmbility of early onset sepsis per 1000 infants
born of specific risk factors from the mother and thedition of the baby. The risk of sepsis at birth was
divided into three groups, namely low risk, medium risk and hglh And the risk score is combined with
clinical examination of the newborn during the first 12rsonf life [14].

There are 6 journals reporting prenatal outcomes wittbiatitis usagef 6,03 (95% CI 0,220,36), p<
0,00001. This indicates that the p-value <0.05, means #ichgn correlation was found between sepsis
calculator with antibiotics usage in neonatal with EDi8s study is in line with the research done by Gievers
(2018)where 356 infants met the inclusion criteria, 203 of the &fdhis in the pre sepsis calculator received
antibiotics, 13 of the 143 infants in the post sepsisutatior received antibiotics with p<0,01. In a study
conducted by Beavers (2018), there were 180 babies before theriemthtion of the sepsis calculator who
received 158 antibiotics, and there were 76 babies whotheeskpsis calculator in which 28 babies received
antibiotics with a p value <0,01. A study conducted by Atli2017) states 100 of 2076 babies from the control
group received antibiotics, while 51 of 1877 babies redeamibiotics after using a sepsis calculator with
p<0,001. A study conducted by Dhudasia (2018) states, 361 of 5692 balines group control received
antibiotics, while 224 of 6090 babies received antibiatitar the use of a sepsis calculator with p<0.01.

The strengths of our review include its robust methodpllzgge sample size, inclusion of only prospective
studies, exploration of heterogeneity, and useof STROBEigesdior summarizing the level of evidence. The
precision of our results is supported by the tight confidérteevals, and the p values suggesting small role of
chance. The limitations of our review include the fhett the data originated from non-RCTs which are prone
to biases and overestimate the effect size. Furthembirencluded studies wre conducted in high income
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countries. It is important to note that the EOS relatedality is particularly high in low and middle income
countries. The lack of data from such setting thus lithiésexternal validity of our results. Irrespective of the
set up, the ability to provide adequate monitoring is impoffta implementation of sepsis calculator.

5. Conclusions

In summary, moderate quality evidence indicates thatirnifdementation of the sepsis calculator for
management of EOS was associated with significant reduatiasage of antibiotics in neonates born >34
weeks gestation.
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