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Principles of antibiotic therapy in
pediatric emergency department

Ki Wook Yun, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Infectious diseases are among the most common conditions seen in pediatric emergency departments. Of these, in bacterial
infections, appropriate antibiotic therapy should be started quickly. Specific antibiotic therapy is optimally driven by
microbiologic diagnosis, predicated on isolation of the pathogenic organism, and supported by antimicrobial susceptibility
testing. However, given the inherent difficulties that can arise in collecting specimens from pediatric patients, and given the
high risk of mortality and disability associated with serious bacterial infections in very young infants, much of pediatric
infectious disease practice is based on a clinical diagnosis with empirical use of antibacterial agents. Therefore, it is important
to know the age-appropriate differential diagnosis with respect to likely pathogens. This information affects the choice of
antimicrobial agent and also the dose, dosing interval, and route of administration. The patterns of antimicrobial resistance in
the community and for the potential causative pathogen being empirically treated must also be considered. Antimicrobial
resistance has reached crisis proportions, driven by the emergence of new resistance mechanisms and by overuse of
antibiotics. It is important for practitioners to use antibiotics only as necessary, with the narrowest feasible antimicrobial

spectrum, to help thwart emergence of resistance.
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rhinovirus, coronavirus, adenovirus, respiratory

_VE
[

syncytial virus, metapneumovirus, influenza
virus, parainfluenza virus 5°] 913, A3 Hio]
20| = rotavirus® norovirusZt AP, & <A vpe}
2ol "ol & o= AT A =go] HA &

S, influenza virusY herpes simplex virus,

varicella zoster virus 5 4% Hiolg| A ol Ant 3¢
Hol g A& A o 2 ARg-shaL Qi

e e 2 WA B 7YY &2
oA WAStH | Candida albicans®t Aspergillus
fumigatus7} 7V &35 YA 2, o] g M Al
o= amphotericin B, fluconazole, voriconazole %
O] FRAAAE AHESHA Aot 7HE Y] B =y AW
Aol A g5 Tefelof Aol At AE e 4 9

o SE|uetel e AR A 1AE] 2 BA}

oot

rl
g
rl

A4 Lotel T4 294 AR
2o 9lo] 71 F A AL vk ket Aol o
S Aue GAAS AEshe Aolth SA gy Ak
A &3] WSt MRS dEEoR B4 1Y $4

A Z=a3 Aﬂ—fr_ﬁgi Mycop]asmaﬂ %E}. ol%
24 gl

Streptococcusol‘:}. Staphylococcuse ThA| coagulase

§_7] A]
AL Staphylococcus®}

&2l S, aureus®t coagulase &% coagulase-

Gram positive bacteria

!-—Growth in alr—|

Yes
| | Peptostreptococcus
Aerobes Anaerobes f;c;,ggr;%fptenum
| Clostridium
| Shape |
Rods Round
Mycobacteria [ |
Nocardia — :
Bacilli Cocci
|
r—-CalaIase——-l
No Yes
l |
Streptococcus Staphylococcus
L. .
Hemloly5|s Coagulase — Positive — . aureus
[ | I b |
a B ¥ Wegietie Methicillin
| | | [_RES|stance_|
CoNS Yes
Viridans group S. pyogenes Enterococcus | |
S. pneumoniae S. agalactiae S. epidermidis MRSA MSSA

S. saprophyticus

Fig. 1. Classification of clinically important gram positive bacteria. CoNS: coagulase-negative staphylococci, MRSA: methicillin-
resistant Staphylococcus aureus, M SSA: methicillin-susceptible Staphylococcus aureus.
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negative staphylococci (CoNS)Z UWHth S, aureus
o 7H4 4 Q1 CoNSQ S, epidermidis?} AL
AAAF A oxacillin(FEE cefoxitin)oll HAS Hol= 7
2= 717} methicillin—resistant S. aureus (MRSA),
methicillin-resistant S. epidermidis (MRSE)2}til
BE2rh(Fig. 1)°.

Streptococcusoll= 1 €81 AgFetd Ao upat
S. pyogenes (group A streptococcus, GAS), S.
agalactiae (group B streptococcus, GBS), S.
pneumoniae (pneumococcus), Enterococcus
faecium/faecalis 5°] Z3HEtt, o]5 GAS+= HEHT}
TR -AxZ FHol &gt Yo, GBSE Aot

2 ke o] 23k Yl+tolth, Pneumococcust |

d, FHlEd 59 257 e £, HEF ¥

oy o
b=

2 4 3ledl, °] 5 vancomycin®]

40 ox
o} ¢
of

tlo

ne,

o

A9l enterococci (vancomycin—resistant enterococci)
VREZIZ R20, 7 AR D WA Aufol glojA o
a5t ool X th(Fig. 1)°.

S A" gAddE F2 EE7) EA5=
coccobacilli®t & Ao £A3l+= rods7t ULt TS
71 94 3% 34 coccobacillidl® Haemophilus
influenzae®} Moraxella catarrhalis?7} HjEZo|t},

ofN it = Hr 2 > ol pet &

AOISTAOIN FUR A 25

=

AU a1F 54 Altels 29 235l 8= Escherichia
coli, Klebsiella pneumoniae, Enterobacter species
S, A9 B350l ¢l Salmonella, Shigella,
Pseudomonas aeruginosa, Acinetobacter
baumannii 5°| tH(Fig. 2). 49 Lld=2 F& ¢
FHd a0 e 4o HEddES T2 At
AT ABEHAY w917 7HA AL Qe
oA HEF, HE, 57 goxiey,
St H7| TS ke % Aletol ol
omn W=Adol ofsiA dutA Z der)A
Fot AA g Hekxt ¥ 98
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A Ao thsto] Yol &3] 2= FAA A=
B-lactam, aminoglycoside, glycopeptide, quinolone,
tetracycline, macrolide A2 &°| At’. o] 5 B-
lactam #| 29| FAA7F 4R =&, aotlA= 71
wo] A= FAAR  IA penicillin, cephalosporin,

Gram negative bactetia

ﬁ Growth in air —[

Yes
|

Aerobes

|

Yes

l

[r— Growth on EE—
MacConkey agar
No

No
|

Anaerobes

Bacteroides fragilis

Rods Cocobacilli

Haemaphilus
Moraxella
Niesseria

[

Lactose
fermentation
|
(+) ()
| |

Escherichia coli Shigella

Klebsiella pneumoniae Salmonella

Enterobacter spp. Pseudomonas aeruginosa
Acinetobacter baumannii

Fig. 2. Classification of clinically important gram negative bacteria.
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121 carbapenem? A £HE ERHM, o &
penicillin®} cephalosporin AE¢ A S0 <}
S, ddEAA AE 9 FARCE TP wol A
453 931, carbapenem< I Eo A A WA o
of thate] ZAFR o7 AFL3LI QtH(Table 1).

Penicilling thA] AWFEARR penicillin—-G, %A}
4 benzathine penicillin, & penicillin-V,
amino—penicillin, anti—staphylococcal penicillin,
anti—pseudomonal penicillin, B-lactamase
inhibitor (BLI) £% penicillin $2& Y& 4 Ut}
o] ¥ A& penicillin-VE Ae ZE A= 2015
| 129 A el A AHE 7Hssttt. Penicillin &+f
Hele AN Fadgoe] e Fgsto], giRrEe
Streptococcus oA A d JYARE A&Hct
A Y] St et gy e Hfo|ER olE TF
A= ot ", A&
Foto] gif2o) 17 &
A= oty

S. aureust penicillinase (B -lactamase?]
£ AEE 4 A HHA penicillinol] -2 WA
A A F Atk Methicillin, oxacillin, nafcillin &
g3l penicillinased] AFAZS #=& T
penicillin® 2 methicillino] ZFAAAHo] F
L7b mobA A A ElEH olF, dAelAe F
nafcillin®] A& Qlt}, MSSA|+= nafcillin®] 7}
73t A A ol t?,

Amino—penicilline penicillin®] o7& oA
FA8S E0lal AA ol EES FHAIZ FAA ot

Amino—penicillin @A penicillin®t A 2] A 75

Oml

50], vancomycine MRSAE H]
At A-&stANt 25 7hgt &

2%)
27
2 o

1
H

» FIH
x P
HU rZ ox

Table 1. Classification of B -lactam antibiotics

Sk YA 2 AR E T Qo GAS, GBS, pneumococcus
o] tha A< penicillinol B8] EAJo] ¢kt Wolx|1L, S
aureus®] WaA= nafcillino] Bl&j] Z4o] dojzt},
) 4 2 amino-penicillin®l+ ampicillin¥}t
amoxicillin®] o™, & o ARG 8o ANt

2 ampicilling FAHE, amoxicilling FF+&o=

220ty 53| amoxicillin A% Al S4go] tith
8] £7] "o, ampicillin B+ AAE A AHESHA
gon AL penicillin-Ve th FAAZE AFgH
th. £3] 2% FA 9 ¥ Enterococcus Listerias

cephalosporin A9 FPA = AFJE Ho|B=2
amino—penicillin®] A8 2] gAJA o]},

O A 37 d2 58, 18 4 71470l E of
7N penicillin A2 9] FHAE G528 AHES 4= Qlrh
JYY e O SAFES B-lactam FAAE £

ot 4= Q= B-lactamaseE AAdstH, makA] penicillin
AA ©=o2 ARESHA] il BLIZF 23H SFAAE
AbgRb e, A FAA =
clavulanate, ampicillin—sulbactam, piperacillin—
tazobactam s°| tt, HE FAU 9F AV
Peptostreptococcus 59 I FAdto] W1, A
ol £ 9] '5‘37] A& Bacteroides fragilis 59 1% &
’H‘_HLO] 171 Wizoll, 531 57 W 4 FolA E718+
23 djo = BLIZF Z3E EFJAAE F2 A
t}, Piperacillin® Pseudomonas®| &«
Z
"

amoxicillin—

=

p

mlo

B-lactam AEY AR, HEES 1

ol
A, @718 Altol= EE Holed,

O N =
lactamaseg sl I8 24 AldS AFAdS =Y
3]

S|
[e]
& Qo B piperacillin—tazobactame AREEITH,

)

Class

Drug

Penicillins

Amino-penicillins

Anti-staphylococcal penicillins
Anti-pseudomonal penicillins
Combination with B -lactamase inhibitor

Penicillin-G (1V)/-V (PO)

Amoxicillin (PO), ampicillin (1V)

Methicillin, oxacillin, nafcillin

Ticarcillin, piperacillin

Amoxicillin-clavulanate, ampicillin-sulbactam, piperacillin-tazobactam

Cephal osporins
1st Cefazolin, cephalexin, cefadroxil
2nd Cefoxitin, cefotetan, cefuroxime, cefaclor, cefprozil
3rd Ceftriaxone, cefotaxime, ceftazidime, cefixime, cefdinir
4th Cefepime
5th Ceftaroline
Carbapenems Imipenem, meropenem, ertapenem

1V: intravenous, PO: per os.
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Cephalosporine 7H& A|7]of u}
7HA 5 4 Stk dEAHCR A
o A7 S8 =5 daE e SolA WA gadES
% FhtelA aF FAHeR STk FAE 2
o, A4 1AIY cephalosporine Staphylococcus®}
Streptococcus®| F2 AFg3dl= YA oIt} Penicillin
o|u} nafcillinoll Bl 3fFEo] of7h W2 ol
SFAAA olPL A9 ¢ "k FAMEOE cefazolin
o] 2ol HFEOS=Z cephradined} cephalexin®] F
g 2ot 24| % 3M|H} cephalosporine I3 %A
ol tigt e S AN k9] 27 Sl 3
#8E Hol=& dEY. owt, ¥ FH4A4 F
penicillin—resistant S. pneumoniae (PRSP)¢| i3
A+ 2, 3AIY cephalosporin® £ g4gS HlT}
wgkA] 2, 3AIY cephalosporin F2 A GALE] FEA
Hgoly @27 Foll FEA A ajor gol &
o]al Qi 2Mdlol& EAH S E cefuroxime©] A, 3
Aol = FALE ceftriaxone, cefotaximedt ZHT{
cefdinir, cefpodoxime, cefditoren §°] Utt. 3A]
cephalosporin 1% ¥ddole & £2 F+49S
Ho|xWk 1N cephalosporin®| A+&4&, AA 0]
E oA E5stEg, 535 ni-dAx4
F&o 2 1A Al 3MHH cephalosporing %] 2
Zo| Bfg2A] st}

st 2AId] cephalosporin % cefoxitin, cefotetan,
flomoxef 52 W= cephamycin Al¥2 EF35}H, o]
2 53] AU @714 dol 2 FoEs Ho SR
A Aol F=2 A& HE Piperacillin® Z o]
Pseudomonas®| 17} %1+ cephalosporin®] 34t
% ceftazidimed; 4M|H9] cefepimelZA], o] 7]
2407 R I SAFEdE £ dHES 7
ek, 22y cefepimeo] 2] 18 FAtole v
& 3t A HE Hol= W, ceftazidime 1
Aol et g mlnjsich, mpA|uto R Bt 9]
MRSA7HA] Z3H ceftaroline®] 54|t cephalosporin
o7 FREY,

I SA4+tE0] B8kl 9l B -lactamase 5 53]
TS 2] B-lactamol] WS Hole 845
| &A48l=d|, o]A o] HIZ extended—spectrum B-—
lactamase (ESBL)°|t}, ESBLE ¥5-& BLIO| 234
AAE 4= Q7] W&ol ESBL Aol &3 oA
B -lactam+BLI E¥AAE s & 4= o}, apA|vh
W2 9ol ESBL A4d+te] BLIO| &8l A=A b=
AmpC B -lactamases #o] AAstn=z A

o2
=
o)
° rlr

tlo

[e]
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carbapenem AEe| FHAE AHESHA Hp?,
Aminoglycoside AE e FYAES 2 18 S+
of &8 7Y, B-lactam AEY AL Heta
W Aol AdeaaEs Hole AR dHA gt
Quinolone ¥ tetracycline A€9 A= 22t AZ
2 I e Ao, 2o} 2P Fo] KRG 9= Aol A
AREEA] kotth 2y AF7HA] SHE AFEARER
HE oleigt FA-E0) RIE7F nf- Wil YA Aow
A A, Fols & Zag A Lot A Abgo] a1y
Ha vy, & AA BE O A, o8 42 28
Mycoplasma©ol= &37} Q= FHe FAA oot
Glycopeptide A¥olE vancomycind teicoplanin®]
lom, MRSA ¥ MRSE HHlA ARgstaL, 53] S
pneumoniae®] 23t o E ARgEHTH vpxuto 2

Macrolide A8 9] A= Mycoplasma pneumoniae,

wo it 4

Chlamydia pneumoniae/trachomatis, Bordetella
pertussis A2 A2 FPA = ALEEHH, ©57] 7
Heo] 9 ¥ S, pneumoniae ¥ H. influenzae
o= AHEE = 9oy FUolA= @A S. pneumoniae
ol= Widel Wi ¥ H influenzaeol= WA 4
ol A FAEIL Q= AR dA g,

Ay

]

=
lo

3. 49 et &

Me

0!

D 3%7] 74
1 H=q, AF4
HE2 vholg A Zhgolw, dFRA GAS7E Hglo]
H4”, Centor criteria 58 9434 #d E= GASY
et A&EFAAAL AFHFHA T T o B 2
o] =HH FAAE A GASE penicillin®] v
o 7 A8kal Q13 AFEE penicillin—-V7}h
Ao] A gt o] glovma thil ZH &
amoxicillin 52 & &% 50 mg/kg? €% 109 A
|3t 2SR AR A AAE 49 7Y w4 A

FHFot RubeAd 5 7] usksd FEFY By

o

Jo

23] FAA SESHES JhT
(2) Fold, FHlE4d
7IEA o2 Aol BR Adko] HH A E F
3tt}, S, pneumoniae, H, influenzae, M. catarrhalis
7} FQ Yool ? S pneumoniae= GASE} nhzt
ZHAZ B -lactam FAYAE GFoE AGst=H,
PRSPQ 7% Uyt §8:(40-50 mg/kg/d) 2 &= a3}7}
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AL 4 Aok, Svake}l 2ol PRSPY Hl&o] 2 A%
F2 18790 mg/kg/d) a¥S A2 Fudr H
influenzae®t M. catarrhalise 1% 24724 o

2 7% B-lactamaseE ®H|FEE, amoxicillind]

BLI7} 2349 amoxicillin—clavulanatet} 2, 3AtH
cephalosporing AME3tch 18U S, pneumoniae®l
2t cephalosporin®| FF4=/do] x| Atz]utet theFsfal
A2k WAdel F7teke FAl017] tiiel, A= Foldat &
HlsHolA Aed YRR 7MY FHE = AL L85

amoxicillin—clavulanate &3 o]t}

(3) %
oot % ofel ol AL iR vho]H 2l Udlo]X

, GEOA At H"Ho] AT 4= Stk Fold H R
59 vpR7IRAR S, pneumoniae?}t H, influenzae
&3t GAS, S. aureus® @04 o] & 4 3
C TEbA AlEER] 92 A AbE] BS54 HHel A L
% amoxicillin (£+ amoxicillin—clavulanate) &
S ARgetal, A F-ol= YYaliA FARE ampicillin
+ ampicillin—sulbactam)& AH&-3HA dct®, gtH
7] A8 Loto|A M. pneumoniae’t &3k HE 2
glojB® {PA7|o]AY ddAcr g4 A=
macrolide AlE &AA|Q! clarithromycin, roxithromyecin,
azithromycing AME-gHCHY,

E oo 0N & o

I

o o

2) 3 =¥
viridans group streptococcus, 1% %A F7| At
o] UFRA T} B -lactam FAYAIZ} A3}
amoxicillin £+ ampicillin®2 F&EsAT 47 ¢
7144 #°] B-lactamases FAT 4 QlojA F2 A}
A REE AR Ak AR ¢ 9ol ampicillin—

sulbactam< A&},

A Aol M= A7 v

=7 W Aol 2, 3AIH cephalosporing =
L3t B i oA Clostridium perfringens,
B. fragilis 59 87147 183}% metronidazole®]
Y clindamycing 74871 % et E3] 9 &7 o
AAolAl P. aeruginosa’t &44E wjol= piperacillin

—tazobactam FE& ceftazidimes AM&-3tH, o] &2 &
29 A O SAFH FUIdFoE FES e,

4) Q27+

E. coli®t K. pneumoniae?t 382 F2 2 3AIH
cephalosporin®] FA &L o] kA1) Al&o] ESBLY
Aot B QlonE AU Mzl A 43 et
S 7= piperacillin—tazobactam= FA3}7|= 3t}
ESBL A4+ A9oll=, Wk 3AItH cephalosporin®]
U piperacillin—tazobactam®2 27| Z¥Z 2=&7}
YA r anrt Jod ddE AwE fASHL, AR
Hk-S-0] gl 7 S0l carbapenem, £3] ertapenem<
(P, aeruginosa’} obd 7Z-$) A FAAA-A
T AgHoE HHH F A8 FYAE A
, QFotol A B ol A 2 sHE 87
Aol 2715E A48 FAE A=d & 5
|, o] Wo= +2 3A cephalosporin(E3]
cefixime, cefpodoxime %)°lY trimethoprim-
sulfamethoxazole& ARERITH?, AofofA= WA =
EX9t Enterococcus® A%t 827 Ho] HAYsE H»
cephalosporin A€ FAAof WS Holmg Zr=A

o W&}t ampicillin®|Y vancomycing AHE-3ht,

3

30 oY -y 02 Hu
= koM

fin)

5 T& 9 Ax2 H44A

S. aureus?} GAS7} jF-Eo]= & 14|t cephalosporin
9] cefazolin®|4 nafcilline ARE-8lR, A3t Z$ol=
4822 cephradine®|4 cephalexing AR&-3tct,
MRSAY wlol& FAME vancomycin®] TS 4= glo
U, AskA] g2 Afolle tiFE A Avls vre s
T 3AE3 clindamycin®lY trimethoprim-—
sulfamethoxazoleol| Z4AJolH ol AAE A= A

$% 4 g,

6) WIS

41280 91 3719 w|wte] ool A= E. coli, GBS7t &
stnE ZAYA FH 2L ampicillin?} gentamicin®
Hea o g girh, 1 o] dAgolA= S. pneumoniae,
H. influenzae, Salmonella, S. aureus 5°] 322
vancomycin¥t cefotaxime? 2&S 4 Fofsict,
3] B o JAAE 7ML IAY SAR W EE
717F FASEAL Sl AT Lotol A= MRSAY 9
catheter related blood stream infection®] &3}
2, vancomycin® Z7| AFE-S 3,

Tk o o
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zd =2

o Aol et AP A=l GlolA MY F8
3t SFUCIN AEA FUAE Adse ol
A AEE oy WS — ST Ase] BF dAF —
s ool dhat A A G — wAd Wake] A
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