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Abstract

Neonatal sepsis is a significant cause of morbidity
and mortality in newborns and often leads to the
overuse of antibiotics due to its nonspecific clinical
presentation. The Neonatal Sepsis Calculator (NSC) is a
tool designed to assess the risk of neonatal sepsis and
reduce unnecessary antibiotic use. This study aims to
evaluate the effectiveness of the NSC compared to the
conventional diagnostic approach based on clinical
history, physical examination, and laboratory findings, as
recommended by the American Academy of Pediatrics
(AAP) and the Centers for Disease Control and Prevention
(CDQ). Reducing unnecessary antibiotic use in suspected
neonatal sepsis cases can help mitigate antibiotic
resistance, decrease complications, and alleviate the
workload of healthcare providers. Additionally, separating
mothers and newborns can hinder the establishment of
early bonding, which is crucial for postnatal development.
Implementing a structured approach to improve the
quality of care for infants suspected of Early-Onset
Neonatal Sepsis (EONS) can address these issues

effectively.
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Research Objectives: To compare clinical outcome
of using diagnostic tools for appropriate management
of suspected EONS vs conventional treatment.
Methods: This randomized prospective cohort study
included neonates with a gestational age of >34 weeks
suspected of EONS, admitted to the neonatal intensive
care unit (NICU) and pediatric ward 3 (Sick Newborn)
at Sawanpracharak Hospital between January 4, 2023,
and October 2, 2024. Data were collected prospectively,
comparing two groups: one diagnosed using the NSC
and the other using the conventional approach based
on clinical history, physical examination, and laboratory
findings. Data on antibiotic administration, duration of
therapy, blood culture results (Hemo C/S), and clinical
outcomes were analyzed using Chi-square tests, Fisher’s
exact tests, and logistic regression.

Results: Of the 219 enrolled patients, 10 were excluded
due to shock, severe cyanosis, or cardiopulmonary
abnormalities, 7 due to pneumothorax, and 3 due to
genetic disorders, leaving 199 patients (107 males, 92
females) for analysis. The NSC group comprised 96
patients, while the conventional group included 103
patients. In the NSC group, 39 patients (40.6%) received
initial antibiotics, and 12 (12.5%) received antibiotics
after 72 hours. The average length of stay (LOS) was
6.33 days, with complications including respiratory
failure (25 cases), pneumothorax (5 cases), necrotizing
enterocolitis (8 cases), meningitis (1 case), and 1 death
(68.9%, 16.4%, 10.7%, 4.1%, and 1.0%, respectively).
In the conventional group, 69 patients (67.0%) received

initial antibiotics, and 18 (17.5%) received antibiotics
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after 72 hours. The average LOS was 8.28 days, with
complications including respiratory failure (33 cases),
pneumothorax (11 cases), necrotizing enterocolitis
(14 cases), meningitis (3 cases), and 4 deaths (68.9%,
16.4%, 10.7%, 4.1%, and 3.9%, respectively). Statistical
significant differences (p-value<0.01) were observed
in favoring NSC group including % of initial antibiotic
use, post-72-hour antibiotic administration, LOS, and
complications .

Conclusion: EONS is a critical and common condition
in neonates. The use of the NSC can improve accuracy,
appropriateness of antibiotic therapy and clinical
outcome in managing EONS.

Keywords: Early-Onset Neonatal Sepsis (EONS),
Neonatal Sepsis Calculator, Antibiotics, Diagnosis,

Complications, Mortality.
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ABmsanen: WunsAnwiluluy Randomized Prospective
Cohort Study lugthemsnusniine1gassdunnnininiu
34 fUpminasdeniinnednidelunseuaiden Early Onset
Neonatal Sepsis (EONS) uagldidaunsunissnwiluvedite
msnusniiavedlsmeuaanssAusEnsng egthe NICU
warNNIINY 3 ( Sick Newborn Dsewiedudl 4 unsau
2566 §ia 2 Aa1Ax 2567 MaiudeyaainnisAnyludng
wihuwuudslaeiSouiiiou e 2 nguienguitlaiunis
Jadelagly Neonatal Sepsis Calculator LLazﬂz-jaJﬁvLéf
Fumsitadelaeldussdf n999319NBRATHANIIV DY
UfURNsveInunsuwng inudeyanslienujioue ssex
nalien nanismgite (Hemo C/S) waz wadnsas
HU3e (Clinical Outcome) wlanalpglyadia Chi-square
test, Fisher exact test LWag Logistic Regression

NANISANEN: 581319 4 UNTIAN 2566 D1 2 AaAs 2567
fEflhofidaneglunms@nundiuou 219 augndneenain
msAnwiilesanianzden fudeaguuss danuiinund
vaailanazvendiuau 10 au fauiluvoausniu
U 7 AU danuRaunAnieiugnssy 9w 3 Ay
witedUiefieglumsfinw 199 au (wevie 107 aw, e
92 a) TleurnuBuseNEUnAsaTumednualEYS
Tnouvadunguitlésunisitadelagld Neonatal Sepsis
Calculator (NSC) 96 A uaznguitlsunisidedelagly
UszdR nsnnTmelarnan1viosUuRnsvenunsunmd
103 A Tunguitlésunsitdedalagld NsC l63unslen
UfTauzusniudnwiu 34 au (Seuaz 35.42) lasuen
UfTugmenvddlur2 dlumdaindnau 12 au Gevas
12.5) S228150916 (Length of stay) 1de 6.33 Juil
AMZUNIATOU Respiratory Failure 25 AU, Pneumothorax
5 AU, Necrotizing Enterocolitis 8 AU, Meningitis 1 AU ey
FeTin 1 au ( Anludeay 26.04, 5.21,8.33,1.04 uax
1.04 snuddv) Tuvaziinguildsumsitadelaglivs:
ATIRTNNBKAEHANITRIUSURNTvRInINTUNTg e
UTnzuandudniu 69 au (Gouaz66.99) Wnsue e
mevdshy 72 Halus vduAadiuu 18 au (evay 17.48)
@eT30 4 AU (Souaz3.88) szuzansnwfa (Length of
stay) iy 8.28 u dnmzunsndou Respiratory failure
33 AY, Pneumothorax 11 AW, Necrotizing Enterocolitis
1 AU, Meningitis 3 AU wavideTin 4 Au (Aadusovay
32.04,10.67, 0.97,2.91 anugdndu) Inefinnslisujtaue
wsnfu Ms¥uenufTugnendlu 72 Flumduie
3¥EZANTNYIA A1ITUNING DU Respiratory failure,

Pneumothorax, Necrotizing Enterocolitis, Meningitis
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n1931ade (Diagnosis), AMzunsngeu (Complications)
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Tsamerunadhnudulagldsndu ianadrafesing wu
n1sRoEIdIugainaInnadsuulasmesgainanely
Sememsn msunssnwilisndu Seilnannoy
wnsndeudinnuuilunends wu Respiratory Failure,
Pneumothorax, Necrotizing Enterocolitis, Meningitis LLa
nMadeTin svidailieldieuasnszeesyananns
ity Neonatal Sepsis Calculator (NSC) Lulusunsu
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Gabriel Escobar iieteuszidiumiudesas Early-onset
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Fauszneumedeyavesmsnansuauaulunisthiniam,
wdosilotiioannslieftiutaslisndy Tumsniid
aundesi wazteliunmdanansodnaulaldudugtu
TnglitadenisnatinuazUsziRvoaunsasmdu nanng
191089 Neonatal Sepsis Calculator TumsAwa Early
Onset Neonatal Sepsis lag#ia15131A 2 Funoundn
1. Pre-test probability

. ﬁmammmﬁmﬁug’mmm EOS 211 918AT34, 1
ninusnin wazdadevesnsan lawn

« 5¥AUVDY Maternal GBS Status

« 1514 Intrapartum Antibiotic Prophylaxis (IAP)

« 9aUNNATBWIAIUYI Intrapartum

. 32821287521 Rupture of Membranes (ROM)
LazAADA
2. Postnatal probability adjustment

- Uszidiuennisvesmnsnudsnaendu 3 nau

1. Well-appearing neonates

2. Equivocal (uncertain) symptoms

3. Clinical illness (Ho1n159ALAUDY sepsis)
2511519 Neonatal Sepsis Calculator
1. Aud Neonatal Sepsis Calculator Tngnislalag
lufialdanelaann  https://neonatalsepsiscalculator.
kaiserpermanente.org
2. Youdeyavaamsnuazansnn (01w 1) loun

. m*&mﬁﬁ (Gestational age, GA)

« dhvinusniAn (Birth weight, BW)
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« Mg Tugseninemaen (AP given or not)

* QUNYHFIFAVRIUNTANTENINAADA

. 32821287521 Rupture of Membranes (ROM)
LAz ABDA
3. FEUUALAIUIUAT EOS risk per 1000 live births
4. Fen 9 1M1svesInudnann Weuumaudes
5. m%ﬁa%LLuzﬁWLLu’mwmﬁaLLa U
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gﬂﬁ 1 nslitladeniioruans Early-Onset Sepsis (EOS)

Neonatal Sepsis Calculator LUy Web-based accessibility

A19°97 1 kI fURAnaRatnnusERUAIIULES
EOS9—10

EOS Risk
(per 1000 live births)

WU U

<0.65 per 1000 lifinududuisinsianieies
UfURNMswselienUTaue wuzi
TiguansnluvedUieund uas

Funmoin1smuunf

0.65-1.54 per 1000  famueIn1snAatneg1slnatin
9197M91501m35239 CBC-CRP ndl
971991549599 CBC/CRP #1nil

21N13HAUNG

>1.54 per 1000 NITUINTIINRIUHURNT
Wi Wy CBC, CRP way Blood
Culture Warsalie1Udue
wazfiansansulilu NICU win

7115n191N15N19PALN TR LAY

ag19lsin1un13@nwin1sld Neonatal Sepsis
Calculator Tuafnveslnedwlnaindunsinwiuuy
Retrospective mimavmumimmaukﬂ,umﬂgummuau
Amzwsndeuiiingy sammmmmmmmaaﬂgummi
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Calculator vie NSC wiousziiu Early-onset Neonatal
Sepsis lugUrgmsnusniiin lsaneuiaadssaussning
Wlgnsdindulalionujiusuasnanendinvemisn
wsniiin Tnensiseiflasunmssusensesssumsideluay
Tsmeunaanssauszndng 1aafi COENo.28/2568

BNsAnE

sUwuUATY 1WuAdeuiin Prospective, Randomized
Control Trial (RCT) Control Trial, Analyzer Single-blind
Wieuseninanguide (ntervention) Felinsuszidiuny
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\AB9de Neonatal Sepsis Calculator Hredndladfady
waz3nw" Early-onset Neonatal Sepsis LLasﬂejumuqu
(Control, Conventional Practice) Feldorn1smemdin
98191787 (Clinical-based, CB-group)

#01uiidde vegfUremsnusniiningm (NICUuaY
NH1543% 3 (Sick Newborn) lsanenuiaaissausening
UATAITIA ﬁTiqL‘fluiinwmmagmémmLﬂmqmmwﬁ 3 YUIN
850 LA

NGUA29E14 ‘vmml,ﬁﬂLﬁﬂﬁ%’ﬂﬂuwaﬁﬂ’mmﬂﬂ’ﬁ
Aadvasdaniiz Sepsis Wnefiinawin1sAniingudiegie
(Inclusion Criteria) #ai
1. MsnusniAnINe8nsss = 34 dUann
2. ysnusniAeiifinoudestene Early-Onset Sepsis
AN AAP Lag CDC
3. Junasesdugauliid1sunsing
wazfiinasidnesnainn1siae (Exclusion criteria) fall
1. ysnIngikazaasiueufiiueisadiulagiansan
NeININeAaTn Iadeuazdndulalaenunsunmdlng
Taflg NSC
2. VHﬁﬂﬁiﬂﬂaﬂﬁuuﬁﬂﬂﬂﬁvﬁam’mﬁmﬂmrﬁLﬁmuLLﬁﬂ
3. ymaniilduefugnoudisunsding
4. msndifunasesfiasnsdnsunmsise

Q;I:ﬂ’JEWl’]iﬂLLiﬂLﬁ@]‘ﬁlﬁﬁl’]Lﬂm“ﬁiéf%ﬂﬂ’]if‘jmﬁ@ﬁ"\lu
1:1 1ne738 Simple Randomization Mmelusinsunesiines
ImqmﬂmwémmmLU§Eﬂﬁ%‘ﬂﬁﬁﬁﬁ]ﬁfﬂlﬂiwdwﬂéu
muRukangudeldfeusuliUfTuswindu (Cross-
over design) S9N 2

nsiudaya douuutuiindouafiaietu (Case
record form) wuseaniiu 3 dau leun @il 1 dnwee
ﬂl’alﬂmaq;:iﬂaa, dudi 2 nsuURa A kuzdLaglde
UfThuzuazdudl 3 wavnanain

Assessed for eligibility
N=21%

Excluded
“Critically Al {n=11)
*Preumotharax (n=6)
*Chremasemal abnormality (ne3)

| Randomized (n=19%)

Allocation NSC group (N=96) h- ‘* CB group (n=103)

Primary end point PPrimary end point
Fol ' ny poi ry poi
at discharged at discharged
|-—N’uLyw shg.erbl.lm:led—-l
Final analysis with Final analysis with
2 Intention-to-treat Intention-to-treat

gﬂﬁ 2 Study flow-diagram
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msseideya dnwaginluneeaiinuanse
AnSoraz, Auade, Josgusasguiley Wisuiflguriade
3ENIN9NGUAIY Chi-square test #38 Student t-test lng
fmuaAseRuTeddail p-value<0.05 Tneiagnadi
Cross-over Diagnostic Method T4n1571As18%A18
Intention-to-treat (ITT)

HaNISANED

581319 4 UNTIAY 2566 §9 2 fa1A 2567 iU
MINUINIAnegATIAINNNINIIRY 34 dUni Taede
Early Neonatal Sepsis kazdsnsnunluneguienisn
wsnuiengy (NICU) waw Nusiay 3 (Sick Newborn) lu
nsfinwiedu 219 Au gnAnsenainmisAnydiesand
Amzden Worguuss denulaunfivesiilauazlensiuim
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11 A Tauirluveausniudiu 6 au danuRnuniivng
fugnsn S 3 au widedUasfieglunmsAnuieay
199 AU (WAY1Y 108 AL, Wi 91 Aw) fUaevimuagn
wiswuvduaduiiunguiiléd¥unisitedelagld Neonatal
Sepsis Calculator $1u7u 96 AuuaznguTildFuN1ATade
lneliUsedn a3nTeIneLasnan1viesU uRn1svenuns
wnnd 103 au Tnevia 2 ngulsimuauuandsil pvalue
0.05 luFoane Fansaaen UsyiRunsminde Group B
Streptococcus waw APGAR Score 7 5wl usdsiisnadiu
ogildeddie engasss dmdnusnaaen naiuiu
neunaen sumgiigiaauisninounasn Usyiani
unsnldeUfTauznounaenuas APGAR Score i 1 11l
WHustu (m5197l 1 uae 2)

A13197 2 ToyamiluuazanudsauSeuiisungu Neonatal sepsis calculator ( NSC group)uagngunisnusniiniilinig

QuanIl AAP* wag CDC** guidelines (CB group)

NSC group (n=96)  CB group (n=103) p-value
LNAYY 52 56 0.45
LNARE 44 47
218AT3AN 0.03
34-37 dUan 29 31
37-40 dUan 42 45
40-43 dUan 25 27
Ywiinusnaaen 0.01
< 1500 n3u 6 8
1500 - 3000 N3 49 52
>3000 N 41 43
"n13Aaen 0.21
Normal labor 58 60
Cesarean 38 43
naniuneunasn 0.005
<12 H3ln 31 35
12 -18 3l 49 52
> 18 F3lan 16 16
UNNAFHIGAVDINITANOUARDA 0.001
37°C 29 31
37 - 375°C 58 62
37.5 - 385 °C 5 6
> 38,5 °C 4 4

56 Region 3 Medical and Public Health Journal 2025;22(1):52-61



Wipat Udomponglakana

Neonatal sepsis calculator utilization

M13199 2 ToyamluuazaudsauIeuiisungy Neonatal sepsis calculator ( NSC group)uagnguymsnusniiniilinas

AUARIN AAP* Lag CDC** guidelines (CB group) (#19)

NSC group (n=96)  CB group (n=103) p-value
U523R115A1 Group B streptococcus positive 5 6 0.15
Uszdhansmlisuenufiruznounaan 0.04
<2 Hla 9 14
2-0 3l 14 18
4-18 T 10 12
>18 4l 2 3
a5y 61 56
APGAR score 1307 1 i 0.008
<7 24 27
7-10 72 76
APGAR score W13 5 Wl 0.12
<7 12 14
7-10 84 89

* American Academy Of Pediatrics, ** Center of Diseases Control

nsldeudaue

WUiW’liﬂLLiﬂLﬁﬂﬁagﬂuﬂEju Neonatal Sepsis
Calculator i¥usnuidugnenddlugiag 72 Halug
wdsaaon Yeuninguitldiunsidedelaslivseia
M3295NBkATHaNIIRIUURN 1 Seg 19l dedAgy
n9add lnglasesay 35.4 uaviovay 67.0 aua1v
(p-value<0.01) agslsAnu lunquifUaediflazuuy

aseil 3 MsldeUiTaue (ABO)

Neonatal Sepsis Calculator Hos (Well Appearing)
waglasuauugihlviguanuun@finislasuenufdue
WU 3 A uazntendslugie 72 Haluvdinaen
$1u7u 3 au Andufosay 6.25 FauAnannsdadulaly

glpsunngnuuRauuennaudlifinisildsuwdas
98991N15114AG TN (A1579 3)

fruys NSC group CB group p-value OR RR
(n=96) (n=103)

TasusIniu 34 A (35.4%) 69 A (67.0%) <0.001 0.28 (0.16-0.48)  0.53 (0.38-0.73)

Tasuelu 72 au. 12 Au (12.5%) 18 AU (17.5%) 0.31 0.68 (0.31-1.47) 0.71(0.36-1.42)

wUana WU p-value <0.001 tunga EOS ann1slden
UTruzusnsved19iidodidguas OR 10w 0.28
Temal#$unfTauzusnivlungu EOS dindngu
CB # 72%
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svazaaAeveIN1TueulsmEUNA (Length OF Stay)
miﬂLLiﬂLﬁﬂﬁagﬂuﬂEjM Neonatal Sepsis Calculator
upnaNeE1sldedAYNINEna Ineszeziiain1Tuauls
werwna anaslu 6.33 Ju eudungu CB auund
8.28 U (p-value<0.01)
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A13197 4 SEEEARREYeINIsUaLlTINe1UTa (Length Of Stay) war hemoculture s¥139NgY

fruys NSC group (n=96)  CB group (n=103)  p-value

LOS (1) 633+ 45

8.28 +5.2 0.008

NaLW12LWa (Hemoculture)

NSC group (n=96)  CB group (n=103)

p-value OR RR

Wue 20 (20.8%) 30 (29.1%)

0.17 0.64 (0.34-1.21)  0.71 (0.44-1.16)

wlawa nisnuldeluiianainuanisinigdetulany
AMNLANsinseg1elitedAgyuazlontanuiwelungy
NSC #nings CB 36% (wsilaiildednAny)

AgunIngouiidndey laun Respiratory Failure,

Pneumothorax, Necrotizing Enterocolitis, Meningitis

A15199 5 NNIBUNSNFIULALENITIANY

T8TI918 Wungu NSC 26.04%, 5.21%, 8.33%,
1.04% wag 1.04% mua1au lngldnuanuuaneng
sgiifoddynisaiiidefisuiunguildsunis
Wadelagldusedd araTanguaskanIioauua
ANSANUUNR 32.04%, 10.68%, 13.59%., 2.91% waz 3.88%
AUERU (11519 5)

Complication NSC group (n=96) CB group (n=103) p-value OR RR

Respiratory Failure 25 (26.0%) 33 (32.0%) 0.35 0.75(0.41-1.38)  0.81(0.52-1.27)
NEC 8 (8.3%) 14 (13.6%) 0.22 0.58 (0.23-1.44) 0.61 (0.27-1.39)
Meningitis 1 (1.0%) 3(2.9%) 0.62 0.34 (0.03-3.28) 0.35(0.04-3.32)
Death 1(1.0%) 4 (3.9%) 0.37 0.26 (0.03-2.33) 0.26 (0.03-2.26)

NEC; Necrotizing enterocolitis

udana lununmsunsndounnnnised1eidedifey
5¥7314 2 NFULAgE OR Wag RR <1 ngu NSC duud
Tuananuidsue lifidedAgynieada

nsUfuRAuAUE
wuhiinsUfiRnuduugihweniedle Neonatal
Sepsis Calculator fip Wsn3y, WhsUNssnwiluresiuia
M13NINgA, NsAneudyIndnwasnishisufiaue
ﬁ?uﬁﬁqua (90.90%, ,89.0% uag 93.75% AUAIAU)

M19199 6 M3eUUuziazradnsiUSeuiieungy Neonatal sepsis calculator (NSC group) wagngauvisnusninitl

N3UanIN AAP* uay CDC** guidelines (CB group)

NSC group (n=96)

CBgroup  p-value

Well Appearing Equivocal Clinical Iliness ety (n=103)
NICU admission 0 4 24 16 44 28
IoenuiTaugusniu 0 3 15 16 34 69 <0.001
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NIYLARTIY AAP* Liay CDC** guidelines (CB group) (fe)

NSC group (n=96) CBgroup  p-value
Well Appearing Equivocal Clinical Iltiness ERLY (n=103)

Complication

Respiratory failure 0 1 14 10 25 33 0.35
Pneumothorax 0 0 1 4 5 11

NEC*** 1 0 4 3 8 14 0.22
Meningitis 0 0 0 1 1 3 0.62
Death 0 0 0 1 1 il 0.37

* American Academy Of Pediatrics, ** Center of Diseases Control, ***NEC; Necrotizing enterocolitis
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