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e Ascending infection mmighmnias il GI/GU

o mniaisiahnny (bacteremia) y sepsis

3. managna (Epidemiology)
nihggsinfinnianais tifighiGsuniSuifa (early-onset sepsis) ;18 1isi 5/1000 issun
fup1Uisiied (WHO)

o AING{HIN SMATLENWANIMIBWE:AY GBS sepsis, i wansmiginh§buiSaiiy]
MIMIBSIRINRI{EIN (intrapartum antibiotic prophylaxis y IAP)
e Late-onset sepsis isliapaish (CDC)

4. Bypitiisn (Microbiology)

e GBS 84 E.coli Amyriinggisitga : 2/3 istiighibsuniSudniAa (early-onset)
e Listeria monocytogenes: Ay
e Staphylococcus aureus: iUGIgIRN WHISMISIASHIMY WinjA

v

e Enterococcus: ighiAnBsiatie
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aGBs E Escherichia coli
[ Listeria monocytogeneas & Candida
= Ostatnl

sbsmaismaidgifhghinumgnaitigmini GBS

e Center for Disease Control and Prevention’s Active Bacterial Core Surveillance
Report, 2015

e Early-onset GBS infection {gimsmnGE:a0%isisunigMivici 0.6/1000 ighinabAin
ausl 2000 is1 0.25/1000 iFRiAaEAIRI ARG 2013

e Late-onset GBS infection isliapsimiitiiauisi 0.29/1000 ighiAFBAIR



EOS pathogenesis

Hematogenous

Bacterial (unlike viral) neonatal
sepsis has an in utero

pathogenesis

* EOS due to ascending
colonization and subsequent

P infection of uterine

fluid infection compartment, (amniotic fluid,

placenta, umbilical cord and

fetus) with maternal GI/GU

flora

* Listeria is notable exception

" Ascending infection
Benirschle (1960) Am J Dis Child; Blanc [1961)  Pediorr;
Wiynn ansd Ly [2010] £in Perinatal

5. FRENUNSAS (risk factors)

» oasguithsswshumgsssnsunEswisss
sepsis [§§™1la multivariate model nested case contral study
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HiismisHignamumainion:

Dotted line- overall sepsis
frequency in the base
population

]

Red line = local regression

-~

(lowess) smooth of the

e =i relationship of gestational
age to sepsis rate
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e AAP Management of Neonates With Suspected or Proven Early-Onset Bacterial
Sepsis

Rizk Faclors Diagnostic Tesls Antibiotics

N I c E Mational Institute for -
Health and Care Excellence
Managament

American Academy
of Pediatrics

ENSMERORNULSiGS
@EFFEFHLFEEJH:TE:HEHWB@EMPE@WFI&HH
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7. minuwatly (evaluation)
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* UANBINAMBAIY (Blood culture) - Gold Standard
e Sepsis screen

e Radiology

e yuSngigh (Lumbar Puncture)

e Urine R/M, Culture

e RBS, Arterial blood gases, PT/Aptt

o TMaN{UIRIS§WA{Bagas (Advanced Diagnostic Methods)



ANUANIBUARIY DY

¢ Gold standard
e IGu18 blood culture BUIMNGNA AN [UiASIHINASY MijRaTuGIRjtHU{FiSWUIAS
yinaise

e Cultures aifawaismiiminiisg

Sepsis-screen

v18 tye:

e C-reactive protein (CRP),

e g8 leukocyte fju

e Absolute neutrophil count (ANC)
e Immature to total neutrophil

e ratio (ITR)

e Micro-erythrocyte sedimentation
e Rate (p-ESR).

CRP

SsmanAismIifUIA 84 tissue necrosis
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o MuinWmaty CRP insigiuakiw:inafi 6 1s1 18 ik gaitna CRP - 8 is1 60 1814
USIGHmMIsIUIRY 1

e Half-life afi 5151 7 1thia.

o SWEMYYISINUsgUMInNMUTHUUBUU

o suntnmstifighanfighouthvimuwipumywsi GBS mesudsmsmisigiuis
CRP t

e Noninfectious processes, JsUMUTiRiNARIATEW meconium aspiration, asphyxia
momsmisgiais CRP Ay 10ukisABamym

e CRP moinsigiuiniaSsmowaaimunianhist iina ISGwH sepsis is

IT Ratio

e Immature neutrophils (s18§iimu (band forms), metamyelocytes, myelocytes)
e Mature + immature neutrophils m1sguiamameuiiyiis sepsis
e Nvalue= 0.16 gufighibkitnkiyl, ShSwe:En 0.12 isiooiBhugIv



e Upper limit >0.2

o fiisfinnais noninfectious processes mati|s, NUUMUMIGWGE:IS oxytocin sUIIN
wys, stressful labor, 84 even prolonged crying, 18sS1ASSmywmiinsigjis I.T
ratios.
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Mature neutrﬂphi] Band cell
Micro-ESR

gigms(mm nhSil—ﬂhuUﬁ) 3+agein days(nﬁnajhsm myh)

DI

e MIIASISHMAY noninfectious (anemia, hyperglobulinemia)
e infections isbicyjae1taiel 84 non infectious processes, NSUMU asphyxia,
aspiration pneumonia, 84 JURGIKIRY (respiratory distress syndrome)

o aiyiuUEFMAIMIS haematocrit.

wmsmifi SFIBmnAISpBSUR AW Mmyw sensitivity of 93-100%, specificity of 83%,
Fixie)

v18 ShHifus predictive values 27% 84 100% A#isiich sepsis

=L 99|

anp an

>

RpuismafnaidfwniBaga

Cytokine measurement -IL-6, IL-8, IL-10, IL-1b, G-CSF, TNF- alfa,
e IgM

e Polymerase chain reaction (PCR)

e DNA micro array technology
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gs18iuey Procalcitonin

e PCT moilimisi 2 is1 4itnuuitifimsmivy 84 ABagaitEaisicig: 12 isi 24iti

e PCT secretion parallels -urmamngSgisminnamywa{Sag inumatBssinsh
MywHiigsyi 4 mIswesABamuIA]Ww

o DrismsmMIBAUgLS, ProCT (gimsuummuaithyw half-life 24 1s1 35 1y, fiieum
UGN MIMEIENS

Afda ProCT

>2.0 ng/mL --- A&i0 sepsis 8%

e >10 ng/mL --- septic shock
e >20ng/mL --- muBSMInNAIRN
e PCT level grimiiss--— minpaiinmSiassny

|

106U sepsis [HIMSANMUTNWIMALW AS
35 1514,

PCT 8umnassakiwsine half-life of 24 isi

Polymerase Chain Reaction (PCR)
almuARUHRAIRGRERIM W mAtaT (bacteria) §1ja (fungal).

e amplification is 16S rRNA a gene mgislimumsigmsgh maiai (bacteria) inmsgh
g8USAYIS

e Sensitivity 96 %

e Specificity 99,4 %



e Positive predictive value 88,9 %

e Negative predictive value 99,8 %

miyw8ngifilh Lumbar puncture
a{giiFina(Indication): g EOS - fiumsigmsismivansivinagiauns(blood culture)
y wsfumistiighginns (septicaemia).

Tests in CSF Term Preterm
Cells 7(0-32) 9(0-29)
Polymorphonuclear cells 61% 57%
Protein(mg/dl) 90(20-170) 115(65-150)
Glucose (mg/dl) 52(34-119) 50(24-63)
Protein:glucose 81(44-288) 74(55-105)

AW

Sa o b . ) b o 1
e NAISGWIS neonatal sepsis - UMMM WIFHSISMIVANIBINAGRANBIAYWAR

o MIPVNEIUS - WgUTSMIAANGRINUMA- fBaMAGRMA neonatal sepsis
inAISGwW

e Culture-proven sepsis - miuaN:ivinALNWANY (Blood culture)- mii§inaiSEw
sepsis 1 UTHUBINAGIMSUEM

e Probable sepsis — visinamuM (e.g.-UgHSAIRIES{M S, MEUSHISFUFMSIASHEN
wisHiniiv ufirwivgh y wiswans S sMosuapnwms ymndsaymis
mgﬁgumns'{ﬁmmﬁﬁﬁicf’i sepsis [cerebrospinal fluid (CSF) pleocytosis, m8ingigih
ratio of immature to total neutrophil counts, y iAgigjiis C-reactive protein])

AW

e Infection 58§81 - USUATHUBSINANINFN U YBISINAFIFNUIAMHISHGEM (ie. 1Al
gsiahi yrugmiginginumaisiimohiw:inug) WS umnpufimmyw
wsHURYmisSalUiamuNy 81 sigmsmiuanswing cultures i 48tk A5sSsam
sepsisis. ‘

O,

e Empiric antibiotic therapy (msi{Jgimjsiiyh) umjiuIvi kARImWw

u



8. mif It management

e Aggressive supportive care
o iBgiusiiLina (Antimicrobial therapy)

o Adjuvant therapies

mitesigisl Supportive care

a o

apnigiemuisivianssim - iWyjuinimig: yigjanaiyl
. miiginpeginhuneaiaBaEym
. misiApumEEAius (91 Bo 94%)

A W N =

. mifsiApunBNYaRABasymilgmansisiming msipumSimwifd colloids 84
inotropes
5. GUHIUNUAYINWMSAUmMSMuya ymuiiuuny

6. mitsiapamnanaunsiMwisiABanym, miaagimnisganih 84 thrombocytopenia

~N

MM WEIPSIMBING Antimicrobial Therapy
e Gijfesisgl antimicrobial - MG WiG{UIASIHINA 84 [UIASTEIR]
nif ughmimUigusgs y Antibiotics:

e BISiGWS >3 risk factors Riny early onset sepsis
e amniotic liquor 133888y
e BISIGWS 2 risk factor ysAtiha 84

o THus septic screen 84 MIURWEINIMNWANINANIEM sepsis

swsinouiiigings (Antibiotic)

is sepsis (igntGrugma&n S mifisSajulmigwsis sepsis): 7-10 ig

o

1. fugmap
2.?1381 st

=

8t
Si8 sepsis i AuuaANIEINA (Sstusmtifianaijpnugian meningitis), ihghinamy
suRISIs y UTI 1416

3. ﬁE IATFUIEEIANU (Meningitis)-2 @ UG USRUHIFEISISMIUANIBINASAg

o '

i (CSF culture) y Lmﬁnﬁuﬁnlﬂmmmmnuﬁﬁ:mmmnagmmmungnm wnfl gram
positive 84 3 mmUIAING Bdinaipnvgiansuamssal gram negative

Z

1=

4, ﬁhﬁﬁiS’l IS hﬁjS'lno 4-6 ﬁJUIU’I
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|

qg—m{s—mifj'giti;:ﬁ:nhﬁ:wmﬁ GBS JRAGMINUREU

cfn%?sﬁhﬁhﬁunamnGBS islaamamuivh [pimsmavgwmyw IAPiSijy)uin)ush
msminpmeu (risk ratio (RR) 0.17, 95% confidence interval (CI) 0.04 to 0.74, three
trials, 488 infants; risk difference -0.04, 95% CI -0.07 to -0.01; Ggsisueikuagiimuw

ANMUIRY[SgUURI§MA 25, 95% CI.

.L_] DI



[lntervention Review]
Intrapartum antibiotics for known maternal Group B
streptococcal colonization

Ame Dblsson’, Vibhan § Shab?

'.Urpﬂ1mmuul"E'x;dulru. (nretng ind Lh‘mlﬂnﬂ' and lnariewge of Health I'nlu.‘y_ :'nl.l.n.lgmn;r'.l aod Evaluanon, l.'r'.rl.'{hl.::r al
lotonto, Toronto, Canada :lkparrmm: of Pacdiatrics and Instirute of Health Polscy, Mansgement and Evaluation, University of
Toconto, Toroato, Canada

ﬁﬁgmh{sm:t[,f'ig‘itiquhﬁghmmﬁs[,mmt viitunsnim:Bss18jatie (PPROM)

Erythromycin & PPROM - maugWwiimimninuagimmn

- mIngiisigiens, MIGWEISMINNMUSUAMYW surfactant, MIGWS: oxygen
dependence isimuy 28 ig&h By, Al mMMNSSEYMIVATANG IAN UL WiHD
(ultrasonography) gsinmismiiv§ing; 84 igmsismivan:isinamunns (Blood
culture). '

Broad-spectrum antibiotics for preterm, prelabour rupture of fetal
membranes: the ORACLE | randomised trial

S L Kenyon, D J Taylor, W Tarnow-Mordi, for the ORACLE Collaborative Group*

aggmulsmagifgguighinuapmuidyfivasaim:dssaiie (PPROM)-mimuins
ﬁEHthmmnmsﬁm

mgisigigsdsmsmitizmaidniaBaisurmmayjAiunuaiighis ghigeanansmatima
WAYWESS U sumujpnviiiusgumsa(Sals mims miruiicus y miaansusidams

MURSISYW 1 MIGMUGUIMIMNWIPEIiRinvuBiuasaimigun:8ss18 puie umn ;Gﬁ'l
BISHSNURGAGIyeMNIUERIABLISTHNW 7 814
Childhood outcomes after prescription of antibiotics to
pregnant women with preterm rupture of the membranes:
7-year follow-up of the ORACLE | trial

5 Kenyon, K Pike, D R Jones, P Brocklehurse, N Marlow, A Salt, D] Taylor



ﬁﬁ‘.'gmh{sm:ttﬁgiﬁjzguﬁgummﬁjmm gh SPLaIsSMIANAIRGIHj amuIsSsInSsumyw
H{MSIUISUSHUULBISUBAIma mWi placebo is (erythromycin 90 [5-6%], co-
amoxiclav 76 [5-0%)], gigjssiniiis: 91 [5:9%], vs placebo 78 [5:0%]). is1:Gthuniam,
g s$IAS ST WS woistiighiu iy w ginj:8sqinsmimwmusid g adims
ysinujptieimwmsinagmismighinaiisttn

Broad-spectrum antibiotics for spontaneous preterm labour: the
ORACLE Il randomised trial

S L Kenyon, D J Taylor, W Tarnow-Mordi, for the ORACLE Collaborative Group*

argmuismadgingghighinu mEnugh SPL mimuihsiififigihinaugwmimn
{AvamiRumwmssgugl erythromycin § co-amoxiclav Hasgjisim cerebral palsy
ipsmuavitiuinaemiyiwdsmssg erythromycin y co-amoxiclav, respectively
(erythromycin: 53 [3-3%] of 1611 vs 27 [1-7%] of 1562, 1-93, 1-:21-3-09; co-
amoxiclav: 50 [3:2%] of 1587 vs 30 [1:9%] of 1586, 1:69, 1:07-2-67). G88iAISi8:HG
URImegInmy W erythromycin A 64 (95% CI 37-209) 8\tyw co-amoxiclav 79 (42-
591).

mMIGMe1 erythromycin isiwmsmindun:Sss18{aviemyw intact membranes 918
§1nSSNMYWMIASIGIANG N WY eI GhSiamefuIklUmyy ngiv

Childhood outcomes after prescription of antibiotics to
pregnant women with spontaneous preterm labour:
7-year follow-up of the ORACLE Il trial

§ Kenpon, K Pike, D B fones, P Brocklehurst, N Marlow, A Salt, D | Tayloe
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FIGURE 8. Recommended regimens for intrapartum antibiotic prophylaxis for prevention of
early-onset group B streptococcal (GBS) disease*

Patient allergic to penicillin?
No Yes
Penicillin G, 5 million units IV initial dose, Patient with a history of any of the following
then 2.5-3.0 million units every 4 hrs until delivery | | after receiving penicillin or a cephalosporin5
or + Anaphylaxis
Ampicillin, 2 g IV initial dose, + Angioedema
then 1 g IV every 4 hrs until delivery + Respiratory distress
+ Urticaria
No Yes
Cefazolin, 2g IV initial dose, Isolate susceptible to clindamycin®
then 1g IV every 8 hrs until delivery and erythromycin**?
No Yes
Vancomycin, 1g IV Clindamycin, 900 mg IV
every 12 hrs until delivery every 8 hrs until delivery

GBS Epidemiology



TABLE 3. Indications and nonindications for intrapartum antibiotic prophylaxis to prevent early-onset group B streptococcal (GBS) disease

Intrapartum GBS prophylads indicated Intrapartum GBS prophylaxis not indicated

+ Prewious infant with invasive GBS diseae + Ciolonization with GBS during & previoas pregrancy funbeys an indscation for
GBS prophylaxs ks present for current pregnancy)

+ GBS bacteriuria during any trimester of the current pregnancy® + GES bacteriuria during previous pregrancy funless an indication for GBS
prophylads i present for curnent pregnandcy)

+ Poaitiee GBS vaginal-rectal iieening culture in Lite geitation” during + Negative vigpnal s iectal GBS reeneng cullune in Lite geitaton” during the
LT pregRancy” current peegnancy, negardiess of intrapartum risk factons

+ Unincown GBS statuns at the onset of labor (culture not done, incomplete,  + Cewaresn delvery periormed before onset of Libor on & worman with intsct
o results unknown] and any of the following: amriotic mermbranes, regardless of GBS eolonization status or gestational age
Delivery 2t <17 weeks gestation®

Abbreviation: NAAT = Nucies acid amplification tests
* intrapartum antibiotic prophylads is not indicated in this circumstance If a cesanean delivery is performed befone onset of labor on 2 woman with intact amniotic
ik L.

' Optimal timing for prenatal GBS soreening it 81 35-37 weeks' gestation.
¥ Recommendations for the wie of intrapartum antibiotics for peevention of early-onsst GBS didease in the tetting of threatened preterm delivery are pressnted in
Figunes 5 and 6.
* H amnioniti iS suipected, brosd-ipectrum antibiotc theragy that inchudes an st known 10 be S0lve gaindt GBS thould neplace GBS prophylads.
** WAAT testing for GBS s optional and might not be available in all settings. Hf intrapartum NAKT s negative for GBS but any other intraparturm ridk factor (delery at <37
WK ESLATION, SNAOGE Mesmbrane ruptune 3 x 18 hours, of temperature & 1004 F [ 38.0°CT b5 present, then intrapartum antibiotic prophyiods i indicated.

FIGLEEY, mmmﬂwmuumm
B sirepiocecal IGAS) disease m

S of receuta vy} ol g vt * Ful diagnastic evaluation inchudes & lood culture,  compless biood count
= et Py JCBC) inchusing whiti bled cell ditlerestial and plateiet esvnis, hest e
dingraph [ respicatnry sbnermalities are present), ind |umbar puncture [
FTe——— patient s siable encugh 1o tokerate proceduse and sepiis b s spected),
A 1 ntisiotic therapy should be directed toward the most common caues of
o neomatal sepsh, Including intrsvancus ampicilin for GBS and coverage for
wthar organkms fncluding Escharichia ool and oher gram- negative patha-

Gipptpmiinig | ol toreriant gens) and should 1ake it account ocal antoiote esizance pesems.
e * Consuliation with DESLEs pROVAIERS i§ I mEartan mduumﬂumld
e chinieal wapicion ber cherinammanitis Chasicammianitis is dagnoed chini-
w [ B cally and some of the signs are nonspedific.
Mt e il ¥ Lirsitend evahsaion incledes blood culture (a1 birth) and CBC with difSerential
periciin, prpitin and platebets (at birth andior at =12 hours of il
gy # S cabie 3 for ndhcations forinirapartum GBS prophyiads.
* I signs of sepss develop, & fall diagnastic evaluation should be conducted
lﬂb and antibiic heeapy initated.
¥ 37 s gesati o, obSSIVATEN Pl Syt At hiseme afier 24 hivurs i ather
— N discharge eriteri have been et aczess 1o medical care i readiy epieble,
o #nda perian wio i able bo comply fully with instructions for home o e
cMhand tion will be present, i any of these conditions is not met, B infant shaoukd
lm be cbserved in the hospital for at least 48 hours and untl dischange criteria
an achisved,
[P 5.1 [Er— ™ Some eepearts recommend & CBC with i fenantial and platelets an age 6-12
o J—— ot o st heurs.
2 houne?




Incidence per 1,000 live births

Epidemiology

20
st ACOG & AAP statements
— Eairly-onset
----- Late-onset
1.5 =
Consensus
guidelines
1.0 =
Fevised
guidelanes
05 4 .
- - L e L
nﬂ T T T T T T T T T T T T T T T T T T
1990 1992 1954 1556 1998 2000 2002 2004 2004
Year

CDC, GBS Prophylaxis guidelines 2010

miiigirgjsuinighincuesins Intrapartum Antibiotics Prophylaxis (IAP)

Penicillin y ampicillin

Cefazolin

Clindamycin

Erythromycin

Vancomycin



