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Infection and sepsis in preterm infants are a leading cause of morbidity and mortality. Compared with full—

term infants, preterm infants are more susceptible to infection owing to their distinct immune function,

prolonged hospitalization, and higher likelihood of undergoing invasive procedures. Timely recognition and

intervention are the key factors for good prognosis. This requires rapid and accurate diagnosis and empirical

antibiotics against the pathogen based on each neonatal intensive care unit's epidemiology. Judicious anti-

biotics use is important following accurate identification of the causative pathogen. Simultaneous supportive

management such as breast feeding should be encouraged to improve an infant’s defense mechanism. In

essence, prevention is paramount because sepsis is known to contribute to significant neurodevelopmental

sequelae. Thorough understanding of immune function, good diagnostic protocol, appropriate antibiotics

management, and strict preventive strategies may improve short— and long—term outcomes in premature

infants.
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Research Network?] 10l ¢3tH 6,215 2] VLBWI
% 21%c°) ad3ti= 1,313 0] 13] o] Aty #d
= (late onset sepsis, LOS) S 433t 21 o7 W st}
(Stoll et al., 2002). =1 ¢] VLBWIE i % 3 =
A2 o} V| E ¢] 71 (Korean Neonatal Network, KNN) &1+
Aol = 2,281 2] VLBW o} Z 4427 (19.4%)
oA AF 7Y o] Fef 13] o] e] FEFo] WA Ao T
B3 H(Lee, 2002).
AAore] T Fo
ZAbotol A= 24 o X 4]
o] ¥]lo] €}, H|5o0]F o]

fiu

&
o
o

DR
b
>
of
i
1o
rio,
re
o

14
~

5
ol do do mr 30 ofN

2 oo foir o
ooy

o
fo 5o &
o
J
%
Mo X

o e e R
=
ox
2L
il
S
>,
olo
ol
o,
X
A
o
i)
BN
>
o3
L
I
o
o2 “N'
N
)

2
2
=
:?L_',
oX
do
ol
L
:?L_',
ol
ol
S
o
ko mfn T
o
o)

VUG
E " i
H ot
S \
Z o
S of
ro M0
Ho 1o
ro ret
o W
A
o 2
NS, e
02,
o )
B

o>
(o3
=

=

> i 2 o
4 H e Ty
o f

3

£y

N

N

2

O

fo

(e}

>,

ol

e

3

o
R
it
HE
2
o
L
=2
=
:?L_',
E)

189

Aol E T Ak o 7 HAu|oF Al A o]
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2013; Wynn, 2016). 23y Al Ao} 5 A e 15,
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I, 7 ARG o 55 o2 FEE A7t oA A
HEA] eFstTh(Molloy et al., 2020).
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o] 7] et b, AFR S R o
o AA7t Tt 7 S5 A1t BY AFE Yt (group B
Streptococcus) ¥ W&+t (Escherichia coli) & <& 4
(Shane et al., 2017). NICU®IA LOSE €27 7H¢ &
3k Yol iS coagulase—negative staphylococci (CoNS)
o]m o] Staphylococcus epidermidis7} 70% =5 A
A&k o7 4 A vH(Klingenberg et al., 2007).
CoNSell gJgt &7] i dF2 A2 42 Aef A=, AA
% =/ (Gray et al., 1995), &7t 4 A9 T3 A
4l F A Joks A 4 (Freeman et al., 1990;
Johnson—Robbins et al., 1996) sFolA &= 2 02 e A
Atk VLBWIS] 10%°14 CoNSell gk LOS 7} A st
T A0 E HuFHh T 9e a7 475 ddo] & 5
Rom o] Fg = AFEE Y A¥EtH(Benjamin et al.,
2004).

=l 5570 NICUY 2,386 2] VLBWIE o= ¢
o Aol 9t 21.1%9 EZF WIEE Bl EOS
O NIEE 3.6% Rom w2 Ae) A 2l 22 24 A5l
A e WEs B, 7P E5 Al CoNS 269
(30.6%), E. coli 10 (11.8%), Staphylococcus aureus
9¢] (10.6%) & YEFSTE LOSS WE+2,2811 9] A&
$hol £19.4% o™, EOSE vht7bA = e A7 3 &
A AFI AuE o, 7P &3 A2 CoNSE 242
] (38.3%) & YEFRITE.
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o] -3} g4 W - FElo] = (antimicrobial proteins
and peptides, APP) 7} $-3}t}. Surfactant protein A$}
D m=gt Bt oA g A N E2e ol
@S BE L, HEASA A EE o) NS
A5t et 48-72A4)3F o] Fofuf A} FES 3ot
a#1 4 2t} (Bae et al., 2009). o] 3t QIx-E0] g A
Atotell A 557174 o13H&& SR Th ZAtokel A
& &4 Ast, Fo e $7F, 21+5 (lamina propria) W
WM AR JH@ZO]L} YA 9 (necrotizing
enterocolitis, NEC) &] 7]1%]7} 57}ttt | €] o] 22
v}o] & (microbiome) & A W& sty a72<Ql
o7& 8l BA ot Aok Aol = whatolo
1|3l Bacteroidaceaet= T %] i, Lactobacillaceaet= U]
Wt 24 F o] & Al7]el A A A AHES rRo] A= n}
01131 T & Aslskal 3717 A A A AR

%, NEC ¥ APEES F7HA AL ¢34 ok (Cotten
nj&ofol| A= Ao ETFSI, A RIFRI,
=4, APPs, BAA 8] 7]50] B+ A 3kH o]
AL, FAT 2 T A AEE2] Ve % AstE ol Atk
(Kollmann et al., 2017; Marodi et al., 2001; Raymond
etal, 2017).
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|5 Eshe & gl A E wEo] dinh o)W IgM
WE IgG, IgA, IgEE £F W g (class switching) ©]
=] Al A ool A= thd Al (polysaccharides) o HF
ato] gatA o7 i Weksl v A& o= 7]
o] 22351t} (Klein Klouwenberg & Bont, 2008). AFR
O] IgG W2 A4l 327] e glotell Al A= B nj=
ool A= IgG SEZF - vt A F 2-370 e o]n]
Az ol mgitt, Al Aokl Aol w8 A9 Al Alet A
o] "oLLHXéo w7 499 [gA ol v S
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o] wlsole] Al IgA o] W Zo] NEC 9 $13 <A}
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3) A& 34 A (biomarkers)

W FHALS] Aok wj ol A Fof Aol Ego
23} &3k AAbe] ik & F7F Qi) o]/g;%
= ]EHOH 3] I o
Sol=7t o,
o] 7}-s3fjof ghrt.
NEgFs o= &
Bhandari, 2019).
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Z2ZAE (procalcitonin, Pet) 4= &4 F 24
Q)2 E] AE| A o7 Z=718t7] Al Zst) Al Folu AT 7
oﬂ"] Oﬂh 6/‘] ojtfell ‘g5 3t7] A
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Bhandari, 2019).

oA Alo] E7FeIQl interleukin (IL) —6, IL—8& 7
o1 24 A7k Uol]) AF<at7) Al Zhakal 6-8A] 7kell & a1 x| o
o] 2t} IL6:IL10H] B3t o] &4 = §lon} op4 o] &t A

=7}
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}
%E}(Gllfﬂlan & Bhandari, 2019).

2 7k Qtof stal mg- =
AEst So] L& Ho|u n|Fole] A&317] o) 2 d 72
AZF AT A AE 2 A F Ao wpt Hds 4

of L rE

rl

3}t (Gilfillan & Bhandari, 2019). Serum amyloid A =
Zjlouﬂ 3\_7] CRP7]' x%/\L "x] o] ;\] sl oﬂ /\V\Q EJ_7].
&3t A 7hs g 3ol AR RIZF =7 CRP) H]
3l theksthAl vhebar 714 A 9] W97 WaL 1] Y
o ok} ¢] o 8- W=t} (Gilfillan & Bhandari, 2019).
Presepsine A2%9] AAE AFE3t HA} 7Vs8tn W7k
et Adghs A4 slloket= A7
ol o} (Gilfillan & Bhandari, 2019).

(2) PCR—based technology

Algt, A4t vpol e A 5o A ES AP EC] 18S
ribosomal subunit tJ41 16S subunit& 74 2 91 0™
polymerase chain reaction (PCR) 7|"HSo.& o] A&
&'l 4= 2t} (Chan et al., 2009). H5U7kA] 2 Q 5
Hj & AkeL &) PCR AP & o] &8 7A17F ol X
o] kst el o W3] aA] A EelS 918 PCR
HARZF whek HAFE A 5= §lek(Liu et al., 2015). oF
A A8 g 9l 3 9 A &2 Bttt

(3) Genomics, proteomics, and metabolomics

ob2] Y A7 = W A77F B st

(4) A= 2]8r A 3% (biophysical markers)
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ato] Mgzt vehhar, Bl FA ol W E el 4 oS
Tt 2 Aol QAN oA F o Sef tigt R Ut
(Mithal et al., 2016). T4 A2 Tz AL 2ol & A

o Y S Aol jEFE 5T F = AoR

R 1%tk (Leante—Castellanos et al., 2017).
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‘dojtt. EOSell W? U} A= I
aminoglycoside ¥+ ampicillin®} 34t} cephalosporin
(cefotaxime) & W Fofolrt, LOSE Hugdo] it
5 7] 4¢-2 & g = 48 (blood—brain barrier) & &
Bek g ol oAl
< Foldof st} NICU W) 3 el 45 S. epidermidis,
Enterococcus, gram negative enteric bacilliZ} ¢+
o JpeA e

jﬂ

o
o\
o

1

N
oX
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ox
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rlr

ampicillin@}

o

ampicillin®} 34|t cephalosporin

o o]l =1 methicillin =+ vancomycin®}
3AIt cephalosporing 1x}4] 0. & F-ofsto]of Gt §7]
A Aol o3 2ele] olH 4

metronidazoles 5138k 4= Qlt}. &

e stefof dtet,

"C— clindamycin®]t}
A L] A=

19

R

o of
3 % /\g

oF
EE A&

oo 4y

A A5

A3 AF%HM B FYAE
&t g2 mfol AR uto] &5 Th ekl o] HoF
Atolol Al NEC (Neu, 2015) 4 529 A 74

A
He AT ¢

).

o oy N

8l

BN

1o ot
jg

2} 2] 9l tH(Greenberg & Benjamin,

=2 Ti oly dl -a]—x(}jxﬂ 7rA] o) elxEd 714 A9
AE Adgate] Folgtt A9 A7 7|7 7Y T,
wubel o) gy ol whebd AR EE, 94E BH0)
ek F #H A 5-7URHS Fojstoof i FgA] Fo
Legigﬁw%@4%wlﬂﬂdﬂiﬂéﬂ%2ﬂ
goldA 94 At 45

-

S T BAIA R0l Q5 ek A7l g
oW YA ARG FHE 277} Ark
F2 goldd ha) Anse PYA ARE g3} 2

o} (Pammi & Weisman, 2015).

(1) Group B Streptococcus: iv. ampicillin or penicillin
G AND gentamicin for 10-14 days (gentamicin may be
discontinued if strain is not tolerant)

(2) Enterobacteriaceae: iv. cefotaxime with genta-
micin or amikacin or piperacillin/tazobactam combina-
tion or meropenem (in resistant isolates) for 10-14
days

(3) Listeria monocytogenes: iv. ampicillin and iv.
gentamicin for 14-21 days

(4) Enterococci: same as for Listeria monocyto-
genes. For ampicillin resistance, use vancomycin. If
vancomycin resistant, use linezolid

(5) Group A Streptococcus: iv. penicillin G for 10~
14 days

(6) Staphylococcus aureus: iv. nafcillin or oxacillin
for 10-14 days; iv. vancomycin for methicillin—resis-
tant strains

(7) Staphylococcus epidermidis: iv. vancomycin for
10-14 days

(8) Pseudomonas aeruginosa: iv ceftazidime and
aminoglycoside (gentamicin or amikacin) for 10-14
days. Cefepime with an aminoglycoside or piperacillin/
tazobactam combination are also suitable alternatives

(9) Anaerobes: iv. metronidazole, clindamycin or

meropenem for 10-14 days
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3) HzEA A58 Pessoa—Silva et al., 2007). A B4 7]+ (World Health

Atmo] WMol FREYO F2 JA32F o] 5o Ejole] Organization) ol 9] 3l th5-2] & 914 d2fo] 7hks of 9}
AdgdHEz 0224 49 "o 2283 (polyclonal oh o] St o g QHH S e vlrs 22 A, 5
intravenous immunoglobulin) ©] {8} <& 325 v 9te] et o7 @9F o] QA gomH AdFL iy & LEAE
Zkobe] Ak Alat 7 ellA a7t QS Ao R 7St ARE3HE Zlo] Aotk A5AE Hd He] Fol &&=
Ao o A7A BIE YT A= vk HEEA A £ =k whA], BH), Al A= & A7) A A AL Soto)
W o) Z 2 B2 (monoclonal intravenous immunoglo- HAEEE T Fotudeh £ A5 sa H= A - 5 —
bulin) o] th&t A7k 8= 31 ek, A A A 2ol A S AW Al Aot &4 IF HFH A 2,
G—CSF, GM—CSF= Aot d T AlgEo] ads Exd ey B AW A, dA W E8 AS T
HolA ZF& ¥ otz n el A A9 o A S 2t F s A AR stH e & 4
7% oAtk Pentoxifylline &7F 5 ol A A& S WA Al S = gt Sol A5 Aloll= Q1% &5
= Fole Ao & YepgtAR that B v7] 3 A A3t o & wotal & #A =S S (Pittet et al,, 2009).
Aottt e B A5HES dA7HA Y A 23
e YEACE A4 = ket (Pammi & Weisman, 2) T4 49 v
2015). 2% Abo] A AW 3 (peripherally inserted central

venous catheter) ©| 4 Al o] &7 # ¥ (umbioical artery

B, of|et or venous catheter) A9 S8 #d ¥ U
T UTE o] 5 ogety] M= A A At
2ot jFF o R st Y ad, AEA dAFsH = AA 3] A7]3 4] Felx HA 3] weElstoiof gk &
b, Ao A AAG TR o)ZH A At &4 3 SO A 7)7ke] AR P20 7o) ZrtEte
o] & 4 AL, s FFAEA P AAE el A Al Ao delx QouR Thee Bl 4] 713kS £l
A FHee W 5 vk Shim 5 (2021) & KNN 2 =8-S dtojof @t (Hwang et al., 2005; Stoll et al.,
A55 ggsto] Ae A7 325 1|wke] VLBWICA LOS 2002). wrek g oHuj e Abell A o] ke A 5ol =
U 18-2470 4 = wld g HALE FRlg A3} 1A 7] A A Au e Zukg A A Flo] £ E}(Canton—Bulnes
A AT S RISt Stoll 5(2004) & 254 /ﬂ & Garnacho—Montero, 2019).
A= ZA o} (extremely low birth weight infant) 2] 7%
A T AT B W EF FolE F WA &5 3) 7] A ojok 2 ZFulo] @ Bl A (probiotics)
Ao A o] HA gtw Shol=ol Hls) ¥ Admn], Q1A Z77el A ks A &skE Aol 9 dlel E3o
Y 2E ol Al el T WA 3 e =4 Hrh VLBWIE tid o2 gk dtoflA duf 74l Olﬁ‘rﬂ
ki ®a13kSi ek Alshaikh 5 (2013) 2 WlEREA & E3) Srolrtol vl &l o] $HEA] k- Sholtoll A o AH A
PSS AN VLBW= Hdnhu & 28t w4 £ A& A0 &2 sttt (Flidel —Rimon et al., 2004).
of B o %9} whedo] Qo whebA o] & FHokg 1F Z7] el A NECY HIE & S71ekA] ¢ 202 |
oA A e 55 FA7Y] AsiA s AR e TSI A, BR7F Aol vlEl] 79 o el &y o]
o] - T L.athaL kit ZH= o8 9E0] 9t Hylander 5 (1998)2 VLBWI
= R & ATolA BiTFiE & TolA B
1 =994 ok el vl3) ZHdEo] Wrka B askgit 5 VLBWI
Az 9 & A8 8 A S ek M S5 E e ® 3 Aol 24 5 14 ool 50% o]
T @Al W o|th(Pittet et al., 2009). & A4S o] BHE R ol 18R ok ol vl NEC 24
§ - A5Esty seete TRIHS T3 NICUW e o] 6ull g 2o % Wyl h(Sisk et al., 2007). &
A& 2 = 9 th(Capretti et al., 2008; Lam et al., 2004; H= 7738k nfo]l A 2 ufo] LS A S st Wl AAS
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A3 A5 A17)= Z oz 4l 9l o7 2 (Collins et al.,
2018) zatoboll A 271 A3 s g=4 02 AAs)
7Vs 5

B b5 RHE ol §otol A YL AW Jo] &
1

T AP LOSE W54 Kdhe Ao R
(AlFaleh & Anabrees, 2014). wa}A 2

ZAEA gher,

Aol A% ARES) BHO T 2atobE 9 AERo|
e} 7)) v %,

7} 22w, NICU 1€ 717F 4%
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