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CASE

POD #3 — 1st Fever

surgery Findings Status

68/M BT 38.4°C Low-dose norepinephrine
AVR + CABG WBC 16,000/uL Chest tube drainage normal
CPB time 180 min CRP 18 mg/L Wound clean

Would you start antibiotics?

It so—when would you stop?




POST-CPB SIRS VS, SEPSIS

Trend, Not Absolute Value
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Oxygenation SN PSS

Wound 322t

PCT rises with CPB itself — a single value does not diagnose infection
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Delayed use of antibiotics in
septic shock causes mortality
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ROADMAP

Five Steps in septic shock

1

Culture

Triage

Source control

Dose optimization

Time-out

Blood cultures before antibiotics — but never delay in shock

Septic shock? or fever that still needs evaluation

Device removal and debridement before antibiotic:

Loading dose + extended infusion — especially on t

Stop at 48-72 hour or de-escalate to targeted ther
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SURVIVING SEPSIS CAMPAIGN 2026

1-Hour bundle

2
MEDICAL

EMERGENCY

Initiate bundle upon
recognition of
sepsis/seplic shock.

May not plete all bundle
within ono hour of recognition.

|
PR

Measure lactale level.

Remeasure lactate
if initial lactate
elevated (> 2 mmol/L).
J
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Obtain blood cullures
before administering
antibiotics.
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Administer broad- Apply vasopressors if
spectrum anliblotics. hypotensive during or
\ after fluid resuscitalion to
o maintain a mean arterial

pressure 2 65 mm Hg.

Begin rapid
administration of
30 mlL/kg crystalloid
for hypotension or

- ]

lactale 2 4 mmol/L.
.
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SURVIVING SEPSIS CAMPAIGN 2026

What Changea

Upgraded to strong recommendations More Selective

« Prolonged B-lactam infusion « Low MDR risk = noempiric MDR coverage

« De-escalation once susceptibility is known » Againstroutine empiric antifungals

. . o . o « Norisk factors — no anaerobic coverage
« Sepsiswithout shock: antimicrobials within 1 h — 5
« Tostart: clinical assessment alone over lab test




SURVIVING SEPSIS CAMPAIGN 2026

When and What to Start

Septic shock
Sepsis without shock
Possible sepsis
Blood cultures
MDR coverage

Empiric antifungal

Anaerobic coverage

Source control

Recommendation
Immediately, ideally within 1 h
Immediately, ideally within 1 h

Rapid time-limited workup; decide withi
Before antimicrobials
High risk patients consider

Not routine use, case-by-casein highr

Only when risk factors exists

-bowel perforation, necrotizing soft-tissue infec

abdominal abscess, aspiration

Within 6 hr
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SURVIVING SEPSIS CAMPAIGN 2026

How to Give, When to Narrow coverage

Recommendation

Strength /Certainty

B-lactam infusion Prolonged or continuous infusion after loading dose  Strong /moderate
TDM (K 2d=2sdAl) Case-by-case in selected patients Conditional / very low
De-escalation — o ST A Narrow once susceptibility is known Strong /very low
De-escalation — & S8A| Narrow or stop if cultures stay negative Conditional / very low
Procalcitonin Clinical assessment alone O] 4 A& Tt Conditional / very low
In Practice Caution
-Loading fast. Procalcitoninis not a tool to start.

-Maintain with 3-4 h extended

-24 h continuous infusion
> HHQFZ | whef Hi = HA



KOREAN SEPSIS GUIDELINE
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STS Practice guideline : ANTIBIOTIC PROPHYLAXIS — PART 1

9| } I—| O:HI:IFI—l oMHxﬂ

St= ra Class /Level
7| & o B-lactam TH=0| & (MRSA BIE=VF =X] @2 TEH) Class | /A
OFH| A& N Z2AI2] (1,24|CH) Classlla/B
ek Cefazolin 2 g (M& 60 kg =1t Al) Class1/B
EO AE I/ HI 602 0Ly Class|/A
F= S MEH Cefazolin 1 g& 3-4A|ZIOICE Class|/B
Vancomycin 8% 1-1.5g £= 15 mg/kg, IAIZIO 24 ZoH TA[ZE oL} B = Class /A

= 7|7t 22 S A8A|ZE OJLY Classlla/B
=Rl t ZHHIH EM Tt = A& AR Lot Classlla/C

STS Practice Guideline Series: Antibiotic Prophylaxis in Cardiac Surgery, Part | (Duration) - Part Il (Antibiotic Choice)



STS Practice guideline : ANTIBIOTIC PROPHYLAXIS — PART 2

Special Situations

MRSA B2 = 18IE 7|2

. CefazolinOf vancomycing ME{H O
2 8E& (Class b /C)

+ Vancomycing2 1-22|= st

- Vancomycin EF=2 1234 FH7t
210 aminoglycoside 12| 37+ 11&
(Class b /C)

B-lactam 2|27

« IgE OH7H EIS —va
ANZH E= O 2ESHA T MEBEAL
=l (Class|/A)

o 8| IgE BtS —vancomycinat A2
A2l BE ks (Class |/ B)

ncomycin, £|CH 48

Routine prophylaxis solely because the patientis on ECMO is not recommended

M mupirocin H =X E ™ 2HXG0|
A0 (Class | /A)
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SOURCE CONTROL

T the Toreign body stays, antibiotics lose

Prosthetic valve - vascular graft - VAD - ECMO cannula - CVC - pacemaker lead

All are biofilm surfaces

SSC 2026 — source control within 6 h when feasible (conditional)



INFECTION-SPECIFIC EMPIRIC THERAPY

ICU Infections at a Glance

Infection

DSWI - Mediastinitis
HAP - VAP

CLABSI

PVE

Post-op IAl
ECMO-related
CAUTI

Candidemia

Empiricregimen
Vancomycin + antipseudomonal 3-lactam
Antipseudomonal B-lactam = MRSA £ 2nd GN agent

Vancomycin % antipseudomonal B-lactam; echinocandin
if high risk

Vancomycin + gentamicin + rifampin
Pip-tazo or carbapenem

Vancomycin + antipseudomonal 3-lactam
GN coverage after catheter change

Echinocandin

Always adjust the empiric choice to the local antibiogram and recent cultures

Source control
Early radical debridement + NPWT
Drain empyema / abscess; minimize MV days

Catheter removal is key

Radical debridement + valve replacement
Laparotomy or drainage decides survival
Consider cannula exchange / removal
Remove or replace catheter

Remove CVC

Duration
4-6 wk, culture-guided
7d

5d-6wkbyorganism

= 6 wk

4 d after source control
7-14d

7d

14 d after first negative BC



Hetd FoN A=
oF X+O = pige=
St ANOZ2 HE=ICU LS
4 s eap S el Source control X272t
MNE S 4K 4 Vancomycin + &=s+ 3-lactam 7| YR HAEK + SLUMK] HHQF 7|8t 463
== o
HRASEHH - 012 | Y= B-lactam £ MRSA FH + S 8IW| | =0 S0 Q12 S57| 7(2F 2| At (7Y
57| & M3 O34 AA|
(HAP /VAP)
Soguat fH G722 Vancomycin + 2= B-lactam, 12/ | ZHHIE MAZE X 22 <A S8 5Y-6F
&= (CLABSI) = echinocandin
QIS B MLHEIHE(IE) |Vancomycin + gentamicin + rifampin 2 HAAE + EHef X2t = 04t
= T sS4 4 Piperacillin-tazobactam L= MeEE M 27 d4E2 28 source control & 44
carbapenem
ECMO 23 49 Vancomycin + == $-lactam Catheter change or Weaning 7-14Y
Foley 2 @22 | Ea N = 3284 HH E o MA Ee WA 7
Candidemia Echinocandin SAFME S source HA NS4 = 14
St B-lactam(Anti-pseudomonal B-lactam) A€ gHAH| 2HEM HH SHAH|
1. HL|&2IA: Piperacillin/tazobactam (Tazoperan) l. F|=EA : Ciprofloxacin, Levofloxacin
2. MEERAZEIA: 3MCHCeftazidime /4MICH Cefepime 2. OMO|.==2|FAO|EA : Amikacin, Gentamicin, Tobramycin
3. ZHHtHE A : Meropenem, Imipenem (ErtapenemX| 2l) 3. ZE|YMA: Colistin
4. BL9EA - Azetronam 4. E}O|X|AtO|Z &l (Tigecycline) - E4= &=HESBL, CRE, MRAB



Deep Sternum wound infection /Mediastinitis

oY T SRR RPN

« Staphylococcus aureus —MRSA H|2& 7|20 CHS o S, HIE

« Coagulase-negative staphylococci — QI8 =220| QS Ui - dELHESYHAE

« Gram negative rods — Pseudomonas, Klebsiella, o SHHIO[IHA A[ZF ALY S 2 QIS IS
Enterobacter. 2| ZASHLE X7 2EXHOI M S 7t c IZe S KNZ 77 AY

- Candida — ESX[BFU|= 7t 71 LIS (AFEE 2F 30%) - DrdmMdmEeH MR, Sges

- Chrd 40| E2X| Gfs « MRSA H[Z %

22 _ | Qakley 7IZ02 Z7|(2Z 0|L))QF E7|(23 £THE LIFH 23 0| X0| LatEiLict



Deep Sternum wound infection /Mediastinitis

X oA 1Rf MEY S A0 offoF & A
« Vancomycin loading 20-35 mg/kg 2 AUC 400-600 =X « Early debriment, drainage — X[ Al AMYE 50% Z1t
« +Cefepime2gTID £= « VAC apply = BHAX T, B2 Al Muscle flap
piperacillin-tazobactam 4.5 g QID o =0 A BIF M 20l
- 8= 0 THEL
o« X2 ZHR SWH = =0|L ChM L 7 FAOl e H

meropenem 1-2 g q8h = &2
« Fungal sepsisriskAl echinocandin 3=7+& JHE Tt
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HAP/VAP

SY 7 CHA[LH (MDR) 22 IRt

« Pseudomonasaeruginosa « X290 OfL F of A ALE

. Klebsiella pneumoniae, Enterobacter, E. coli o HE LA IfES A3

« Acinetobacter baumannii — =L SetAFA O A ZHEHH|Ef LY - HE W gdogoetsed
HE0| =3 « HE 5 04 ¥

« Staphylococcus aureus (MSSA == MRSA) - HH M 29 A2 Y

. Stenotrophomonas maltophilia — FH2| 24X 27| = o S XA MDR HIE0| =242
= 7

« V[ EHOME HFASYE R S ZEFRAL 11

X =7|¢7t 7Y — =5570|Lt Acinetobacter2t= 0| R PO 2 Xts HAESHA| Q& LICE
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HAP/VAP

OR L= IPSEEre=, @ MRSA ?1& US @ CHAlLHE O824 ?d

« Piperacillin-tazobactam 4.5 g QID - ¢l =z Mo « Meropenem 1-2 g q8h (3A|ZF =2I)
« = cefepime2gTID « +vancomycin (AUC 400-600) « +amikacin 15-20 mg/kg q24h ==
« L= levofloxacin 750 mg QD « E=linezolid 600 mg gl2h ciprofloxacin 400 mg g8h

« MRSAZHH = EER « +vancomycin (MRSA 2/&0] 274 QU

o)

ZO[X|, Al& &= 7HK S 271 %




HiZE <FA|
Cefazolin 2 g g8h EE&= nafcillin
Vancomycin (AUC 400-600) &= linezolid
Ceftriaxone 2 g q24h £= cefepime
Meropenem 1 g g8h

THAX 2 =4 (cefepime &)
Ceftolozane-tazobactam 3 g g8h (Zerbaxa)

C—
—

g ampicillin-sulbactam 7[Bt E&
cefiderocol

= A= 14



CLABSI

oM ECH Catheter A7 A EO| O SRt}

oH T S Al H[AHSHOF ot= & &

O O

Coagulase-negative staphylococci — 7t& S8tH @& 1t

S. aureus, Candida, s, &4 Enterococcus €S

ZE0| EHe e HEY 23 = A9 =0H
« Staphylococcus aureus — 2fE3E 0| /M =5 - Y Rl ot EEHE HY
.« Enterococcus (VRE Z&) o HECHAIZ0|E 72A1Z2HEH AEE XS
. 122X 7t7 — Klebsiella, Pseudomonas, Enterobacter o HEY ALY otesd @YU, ©olY 49

- Candida — &7| §US L, dHR |, o] £ A Al




CLABSI

R ESIPNES, HiQF = M2t

« Vancomycin — I AR 7|2 « MSSA — cefazolin 2 g g8h == nafcillin

- 5, 257 e, s A UE YYo=+ =57 - « MRSA —vancomycin &&= daptomycin 6-10 mg/kg q24h
lactam (cefepime 2 g g8h == piperacillin-tazobactam « Enterococcus (&d=4) — ampicillin, LI 0[H vancomycin,
4.5 g gbh) HFH0RO[ A LH O™ [inezolid == daptomycin

« Candidemiarisk Al + echinocandin (caspofungin 70 mg - 8= - 440l SE TR
24 £ 50 mg g24h) . Candida— echinocandin, o83t = 2440 2t

o DAMHHRFZ YL FHH|E O M 221 X fluconazole @t 7t

CoNS:5-7¥ / OZSM: 7-142 /Enterococcus: 7-142 /S. aureus: 4 142 /Candida: X 24 8 = 14

T

S. aureus= A H 462 HABILICE Candidak A 24 Y = 144QIL|C},

T




Prosthetic Valve Endocarditis

« X7 — === 1270E O|U
- Coagulase-negative staphylococci, S. aureus
- Jg&d 7kt Candida

o 27| — 12708 £t
- AMEY T, Enterococcus, S. aureus
-HACEK &

2023 ESC — == 2 670 O[L 27| g2 2 HAEH < 2
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= AV — S8 24 OJL, 715 3-5%, B
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Postop intraabdominal infection

o T BN 1A MHE
o MU DSH7HE —E. coli, Klebsiella « Piperacillin-tazobactam 4.5 g goh — 7|8 AHE L}
« 27| d — Bacteroides fragilis o LML 0] [ALE SS0|H meropenem 1 g g8h
- Enterococcus — &5, = =, BHXNI0|M 20|17 S  Cefepime2 £ W= metronidazole 500 mg g8hE &
« 27| Y F0ll= Candida2t CHMLHYE D2t840] 57t « 55, Mz, AV Yo =echinocandin =7H& 112

« IA990] 2QIHGHH Enterococcus 7H LorsS A&

Source controlO| &HSHCHH 0|2 2 4L

MZ = 2 unexplained acidosis + leukocytosis > HIHAM S &2 S HA Hi AL T



FCMQO associated infection
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oY A3t Yy LIE X =

« E. coli, Klebsiella, Proteus « Fever, CVA tenderness, hematuria & &0 JUS Wt X|=
« Pseudomonasaeruginosa — &7 XA Al « /SOt B 2t

- Enterococcus, Candida o I N Tl fts WASHD A &l 2H0 A K e

. _?_DC)\})\ﬂj__rL_LII j(|§ [H)\FO|OP~‘L|[% |ME+H|_LD'_7|A|§IJ

BYX — 7|2 antibiogram 7|& 2234 71H. cefepime2 g

oF o< q8h &= piperacillin-tazobactam 4.5 g g6h
- SH0| gle 2HAre oM B0 FALEL] 2 7O « ESBL &0/ meropenem 1 g g8h
. AHZICCH=EIRE X 27 2L — S 2t WA S XHE It

= A — 2|3 10-14Y




Candidemia

ol olxt
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AT B 4 SO RUR BT EE 42
« CRRT, ECMO

. 0f2] £29| 2HTICH R

. SR TR 712t I

N

2 2%
1Xt=echinocandin — caspofungin 70 mg 29 = 50 mg
g24h, 2= micafungin 100 mg g24h

—

Cra=tE 0 H4=80] &2l fluconazole= H2t0| 7ts
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M2 A 20l voriconazole & XA £t
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Clostridium Difficile infection (CDI)

Suspicion & Diagnosis Treatment

- HHR SUH ALE @ AL « QI SMH ST EE ZAT M

o B SO LR A 2HE « 1At —fidaxomicin 200 mg &+ 12 A1 7t0FCE

o T HOIMBF HAF — FERV| QU= HE ASHA] i L L « TRt —vancomycin 125 mg & 6 A|ZHOfCY

- A== 2] 2ol S5 M A= ot x| Gis LT « MAY —vancomycin 500 mg B £ = BRI 2 6AIZIOC +
e 55 — #MES15000/ul =1 = IOME[H &S metronidazole &% 500 mg 8A|ZFOFCt

o HHAMO|JUSH vancomycin M S e

o XHUSHH fidaxomicin HAEQEO|L EHOIMEO0|AMS HE

0

100 #20|H ME X2 = &




OF K
Cefazolin
Cefepime

Piperacillin-tazobactam
Meropenem
Vancomycin

Linezolid
Daptomycin
Amikacin
Ciprofloxacin
Metronidazole
Caspofungin
Ceftazidime-avibactam

Cefiderocol

ICU Doses — Normal Renal Function

X2F
SN

2 gq8h
2 g g8h, 3-4A[ZF ¢
JF =0O]

4.5 g gbh == q8h 4 A7t =€

1-2 g g8h, 3A|ZF =¢

22 20-35 mg/kg = AUC 400-600

600 mg ql12h
6-10 mg/kg g24h
15-20 mg/kg g24h
400 mg g8h
500 mg g8h
70mg =29 < 50 mg g24h
2.5gq8h, 3AIZF =€

2 gq8h, 3AlZF ¢

HOIX]er &= Al
MRSA T2 CHEE
HE0 = A =7t
sk oE, sEHA
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ECMO - CRRT

Don't Overcorrect — Load and Monitor

ECMO

Circuit sequestration is greatest for lipophilic, highly protein-
bound drugs — voriconazole, posaconazole

Meropenem, pip-tazo, cefepime, vancomycin — minimal
sequestration

Recent adult PK data: critical illness itself dominates. Do not
multiply doses empirically — use an adequate loading dose and
TDM

CRRT

Effluent 20-25 mL/kg/h maintains substantial drug clearance
Requires higher maintenance doses than anuric dosing
Reading CRRT as “renal failure” and under-dosing is the

most common error. Depends on modality and residual renal
function — follow the local protocol

On ECMO, the heat exchanger masks fever — follow WBC, platelets, and vasopressor requirement



In special situation

ECMO CRRT

o & A2 XAt T AT E0| &2 f=0|M FLCF— BIHE 20-25 mL/kg/holl M = Aot HAs0[ X ELIC
voriconazole, posaconazole &

meropenem, piperacillin-tazobactam, cefepime,
vancomycine & XtA|7F 2 &L T
MEHe= ﬁ?ﬁHH &AM dEohs A0l 7HE ot @FYLICH 2
SOl T2t Fefi B2 7|2 T2 E S MYAIQ
FO] X[Ef &M ol2t FLICt ¢o=2
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IDSA 2026

MDR infection

=g
o

10
>f

ESBL M&F ELAMT
AmpC 2H 4k
ZHHrH| e LS — KPC
ZtHrH e LS — NDM

7tBtH ' LHE — OXA-48

FtatH| el LA Acinetobacter

Stenotrophomonas maltophilia

M OF K|

Carbapenem (B2 &)

Cefepime

Ceftazidime-avibactam &= meropenem-
vaborbactam

Aztreonam-avibactam
Ceftazidime-avibactam

=0l M ceftolozane-tazobactam

Sulbactam-durlobactam + carbapenem

Cefiderocol &=

CHO!

Cefepime-enmetazobactam

H| B-lactam A|A|
Imipenem-relebactam
Cefiderocol, CAZ-AVI + aztreonam
Cefiderocol

CAZ-AVI, cefiderocol

Cefiderocol 7|%8t, 1&2f ampicillin-

sulbactam
Aztreonam-avibactam, TMP-SMX 7|gf



RESISTANT GRAM-POSITIVES

MRSA & VRE — Narrow Options

=1
O O

A A
T o

Enterococcus (ampicillin &f

Switch back to a B-lactam the

)

LK

Cefazolin 2 g g8h &= nafcillin

Vancomycin (AUC 400-600) = daptomycin 6-

10 mg/kg

Vancomycin &= linezolid 600 mg gq12h
Vancomycin + rifampin (HIAH7t 27ts2 o)

=

Ampicillin

Linezolid 600 mg g12h = 1&& daptomycin

moment MSSA is confirmed

Vancomycing |

& ME K& JTH7F SO T

HEFSIX| Q5 LICE

Daptomycin H| AT 2 A4H|0l| £ 4 2t=[0 Af



o IDSA 2026 M= =L X|& #1 =L A2 1K}
KPC it CAZ-AV| EE= MVB MVB, CAZ-AVI, IMI-REL Ceftazidime-avibactam
MBL(NDM) A At Aztreonam-avibactam CAZ-AVI + aztreonam E£= cefiderocol | CAZ-AVI + aztreonam &= cefiderocol
OXA-48 At CAZ-AV] CAZ-AVI, CHOt cefiderocol Ceftazidime-avibactam
2t icillin- 7|8t =
7HEtH| el LHA Acinetobacter SUL-DUR + carbapenem E = XIE gl 2=g ampidilin-sulsacizm 71
cefiderocol
=L AFE Tt = 0=
Ceftazidime-avibactam(Zavicefta) (20243 22 Z04) - Ceftolozane- Sulbactam-durlobactam - Aztreonam-avibactam - Imipenem-
tazobactam(Tazobactam) - Cefiderocol(Fetroja) (20254 2 317, relebactam - Meropenem-vaborbactam

20269 28 202 =A)

A2y - ot R Eere], ZHHHE Lid JLMT S 498 oA Atg XE (2024)
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48-72 h ANTIBIOTIC TIME-OUT
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Duration of therapy
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7EZE (source control 212)

Source control &2 =l 22 24
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Common scenarios
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DSWI
VAP, risk factor(-)
VAP, risk factor(+)
CLABSI
Intra abdominal infection
Aggravation during ECMO

Candida with risk factors
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Cefazolin2 g, =5 3-4A|ZIOCF T EH
Vancomycin + cefepime, SA| HAEX
Piperacillin-tazobactam 4.5 g gbh
Meropenem + amikacin £ vancomycin
Vancomycin % cefepime, Z+HIE XA
Piperacillin-tazobactam, & & ot 745 EHCt
BiSS = vancomycin + &=&+ B-lactam

Caspofungin 70 mg 29 £ 50 mg
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Take-Home Messages

1

Triage first

Shock and sepsis: 1 h - uncertain fever: rapid workup within 3 h

Source control before antibiotics

No new drug beats a retained device

Load and extend — make it routine

Standard doses often under-dose ICU patients

Resistance: mechanism first, then local availability

KPCvs. NDM changes first-line — Korean availability changes it again

Set the stop date when you start
Without a formal 48-72 h time-out, nobody stops



