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(Surgical Infection)
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1. Principle of surgical site infection
2. Commonly used antibiotics

3. Nosocomial infection in surgical patients

A1911AADL (Definition)

Msfngamedannssu (Surgical infection) Manefs Mifnderidasld
sumauily vesnmndnemshén vie unsfndefifeiuditheildsumarhée
Systemic inflammatory response syndrome (SIRS) VIGHLN szﬁ
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whity asdadiseludt
1. goaniamesnnd) 38 avenEaldy  wianaund1 36 a6
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4. aRan NN 12,000 dadadies viIatiaandn 4,000 ¢a
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{98wes ¥38 band forms aNNN5p8ag 10 289 neutrophils
Sepsis @& N1 SIRS ﬁrﬁmmmﬁ@éa (infection)
FAAMNLANGNI8Y infection U sepsis #8 infection Fumesuize
N 519me Tnaoued sepsis AansvLnumITiTmeney uassiamsioise
Severe sepsis 18 sepsis ﬁwrmamﬁﬂﬁ AAMIINNULDID TN WA
1n@ (organ dysfunction) \inN1I hypoperfusion %138 mméfﬂaﬁm@mﬁ
Septic shock vsneas sepsis fvnwiAaeNudulafios uinlésy e
ﬁwaﬂ‘ldl,ﬁadwal,l,g’s (adequate fluid resuscitation)
Multiorgan dysfunction syndrome (MODS) & NN maaga Tengenge
Tuamentlas vieduva lugilesuanuduie
Surgical site infection (SSI) @@ mMyfiadefiAetumevdsmarda an

Avisisauas RS M EaTivrNe

n1sd0od9y (Diagnosis)

¢ o A ~ X o o 13
aa@ﬂigﬂawaﬂmaamsm@mim@Lmasl,u@ﬂ’m Usenaueig 3 agndsenay

[5]']5']\1‘7]. 1
TERM DEFINITION

Infection Identifiable source of microbial insult

SIRS Two or more of following criteria are met:
Temperature 38°C or 36°C
Heart rate 90 bpm
Respiratory rate 20 bpm or PaCO, 32 mmHg or mechanical ventilation
WBC 12,000/LL or 10% band forms

Sepsis Identifiable source of infection + SIRS

Severe sepsis Sepsis + organ dysfunction

Septic shock Sepsis + cardiovascular collapse (require vasopressure support)

PaCO, = partial pressure of arterial carbon dioxide

it
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Ao amwaasiheies (host status) WWorialse (nature of the pathogen) Wag
mmqw,lﬁﬂumimau DI F3AMenTasiiesions@iaie (intensity of physi-
ologic response to infection) é’ﬂﬁumﬁﬁaﬁams@@L%aﬁasg'uﬁu\lﬂlﬂami
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MIFNLEIF wagmsIaTINMe  mA3a9Ne Hﬁaﬂuﬂwﬂ,ﬁﬂﬁ%ﬁaﬁaﬂﬁ
fole ssmaAan 4ms YeTamMaviaeUiims (laboratory and investiga-
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tion) Awisny & e e nmTitiase Ussidin wasRaNMISNENTIgNEaaL e

U5236 wazes1as9me wudneuefunldrumstiods eun 14 la
Ww$Retnd anusulafioe AnusintuTsesiany WiAeanmsen u
(cardinal sign of inflammation) A8 110 U uad Sou aehslsfiel Tanis9ess
nnUseifuazaasvmadonanfe  lunguiihefifinnzglduiuunnsas
(immunocompromised host) AiM3sy Uassiansdinme mlounuldundirily
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venlddihefinme SIRS M3 9738 gram stain WaHHEER (culture) ANUKNA
GhlY LLaSAQiSUWEI@iNG] 7 978 Fervenniwierfioln uazazidenlden
Uftusarls SinnunSeident wvsadfednd swdurhanalwdant JIuae
nMmymetabolic acidosis ﬁﬂmuaﬁdwﬁmia@wL%aﬁa;w,lﬁa ¢ ESR CRP procalcitonin
16 fretsvenhiinsfindeld

MIATIVAENINENTI 619 (radiology Imaging studies) ylused
Suflugunmehedngadilon (chest X-ray) du ssufiulugihed ¢ angy
atelectasis ¥30 Uandinige

N1SATIIRILMAL ’ﬂwmmﬁ;o (ultrasonography) fhmsesafivhlgie
sl invasive Lwi%uaa“iﬁua’?mzﬁ 378 wazed wnanzasryidunan dans
R R e NIt e Na Y, Sﬁ";a@u’%mmﬁmé’@vl,é”hﬁﬂLﬁ@%uw%aM Computer to-
mography (CT scan) ‘asnuanTuazdualdanileummzaiuiclugoswing
weidtases Tlugtheffimenmhouseslafiunneas mme miuSe™ (contrast
media) fiinsemanavh CT scan vl lerihemeld wiumaasnsinsau
alfluadeng vizassuulusemed 9% iy £Je) 14 @ MRI, angiogram, Dop-

pler ultrasound, Duplex ultrasound g

LUON1NISSNUYN

Ma3sNnKLLARNIE SIRS Sepsis Wa Septic shock ATgazBaANIN
wazeauihofudou Tufiia ?‘]JLL%’D‘V]NTH?%TWHWLﬁiaﬂ’ﬂé\llﬁﬁﬂ?ﬂﬁdﬁ

%umaumi%fﬂm&iiﬁﬁ mild to moderate sepsis »Léfl,m'

1. Restore hemostasis %170 mﬁﬂmﬁuﬁiguumqu NEAYBITIIMY
Tkdh ameaind

2. Identified and control source of infection %38 M3 U 30 38
oTenefifin wmmaams@@éa wazEe eunuUFu wmmaamsam%a

3. Identified Pathogen ED) WL%@"?%L@% WLM@,}I@&I gram stain be¢ cul-

ture

Jii9)
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4. Give suitable antibiotics vi30 W mﬁﬁ%faugﬁ@iauaqu WS o
TunadifighefigRdniunneas s lendffausreufiagldnamnsde (empiri
cal antibiotics) shaantuauundonaseltldnamnzgorons &

Tunseid lifinawnsde mednlindiivesinasdosin wlaanmsdn
Use¥d amateme uazashasdugasnsdadelua e w%au%nmfim T
mia@l,%amﬂlﬁ%‘ﬁﬁ (cholangitis) G’Taqﬂiauaquéamju gram negative W3IN
E. Coli \lu Ceftriaxone e

MITeLNURRueg ‘vﬁa’;aLL'ﬂaﬁ'ﬂaauaaﬁLﬂmmﬁﬁmmﬁﬁum@ﬁa WAy
Sise vEmni .0 LAzl wmimiéaﬁlﬂu 1) [ MITELNEMLY %138 collection
iuﬁaﬂﬁﬂ%’miﬁ? percutaneous drainage snldwa® A abscess vi3e
collection Hawalvg) wie a%ﬁl,u@hl,méams\i whsazEmalmiisld ms
RGP TR RN ERA Tt N g

o vy Aa . . a A
mﬁﬂ‘mzﬂﬂwwm Severe sepsis Ay septic shock N

1ulenn

2

aaavhaILen

—_

Simultaneous resuscitation

2. Identified infectious focus e WLﬁﬂﬂﬂWia@L%a

3. Empirical broad-spectrum antibiotics 38 mﬂﬁmﬁﬁ%mm
4

Undertake source control if able %38 M3 (drainage)

Surgical site infection (SSI)

a g dl a g o 1 o [ EA dl [ o @

mMsfadaiiindumenaeridadunsunsnganiidudym ey
o Yy ¥ Yo [ % g °
wonanazyh i hedasldfunmsnmuasuaulsanentnawiudn - 91nms 1979
Tutlszme vi3gouBm nuhdihouwoulsswensnasnnaudn 1 “Uanindsnmsange
v o L Y v v A I 0 [ % L 1 |1 o a
wazdovh i ouassgdioa e 4 lumsSnmamedinarfudmousnn &
L% ! dl a g £ a | 0 d%’ | ' L -rﬂl

wingwidladia SST 4w daa wenlFesnnau 2 whesdthemilsaulums
Jamstlymdanms sTiadinan 2-11 wh Taqiiugiidnenimaie SSI ana

usifdetaduiloyma 1y wnemsSnnd iFenUfiTusiannau wayldoenala
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sefase T ifonal " venuanannany @ Tymaelsanoen wasen Faed 3
& 1 1 U [~ 4
mﬂm{lfﬁmamﬂugﬂma e
UWININITIaRe SST
ARWeNENNTILTIHUKIIIMIIRATY SSI Psnouuy wwvmnafivhanld
2ENINNIUNIAD WYNINNTINAEIaY The Centers for Disease Control and

Prevention (CDC)

Criteria for defining an SSI

Incisional SSI
Superficial: Infection involves skin or subcutaneous tissue of the
incision and at least one of the following:
1. Purulent drainage, with or without laboratory confirmation,
from the superficial incision
2. Organism isolated from aseptically obtained culture from the
superficial incision
3. At least one of the following signs and symptoms, pain, local-
ized swelling, erythema, or heat and superficial incision is deliberately opened
by surgeon (not applicable if culture-negative infection)
4. Diagnosis of superficial incisional SSI by the surgeon
Deep: Infection involve deep soft tissue (eg, facial and muscle layer)
of the incision and at least one of the following:
1. Purulent drainage from the deep incision, exclude organ/space
2. A deep incision that spontaneously dehisces or is deliberately
by a surgeon when a patient has one or more of the following signs and
symptoms, fever (>38OC), localized pain, unless site is culture-negative
3. An abscess or other evidence of infection is found on direct

examination, during repeat surgery, or by histopathologic or radiological

21
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examination
4. Diagnosis of deep incisional SSI by the surgeon

Organ/space SSI:

Infection involves any part of the anatomy (eg, organs or organ spaces)
which was opened or manipulated during an operation and at least one of
the following:

1. Purulent drainage from a drain that is placed through the stab
wound into the organ/space

2. Organisms isolated from an aseptically obtained culture from
the organ/space

3. An abscess or other evidence of infection involving organ/
space, which is found from examination (physical, histopathologic, radiologi-
cal) or during repeat surgery

4. Diagnosis of organ/space SSI by the surgeon

asfinlédlunn dlassification mafiaafisawiu SST i axdoafinmelu
30 Sundrndmarhea 7lifimel “sgnile Gmplant) melu 1 8 uedil™y

Ugnideiifendasiuuna uazindiade Tt sst léviud

Skin Superficial

Incisional

Subcutaneous sS|

Tissue

Deep Incisional
S8l

Deep Soft Tissue
(fascia & muscle)

Organ/Space
S8l

Organ/Space
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wy1Snln (Pathogenesis of Infection)

NILMaIMIRAEa A NIIA I AL ueTTUUNEN T
91UAD 1. Microbial characteristic (L‘ﬁu degree of contamination virulent of
pathogen) 2. Patient characteristic (1% immune status) Wag 3. Surgical char-
acteristic (1% amount of damage to tissues)

Endogenous Contamination Eﬁ’NL’JmﬁLﬁ(ﬂ SSI ﬁaﬂﬁaaﬁﬁmilﬁ@mmwa
wasstoiiosllaununatiwasgnde deuuefiBafivhlfife SSI tu  aulvg
mﬁaayjﬁﬁwﬁa skin appendage Giauimﬂu FUNVW \IGSTLLN' L?‘;aﬂa;&l gram-positive
coccifissitueefudihetimasdifies udaawiiuiasnan uduzashme
Fvnslnaannuna ﬁqﬂiﬂuﬂa@ﬁmﬁﬁwmm YONARIATIILLLL antiseptic technique
lughanion wassznimsshdindsteanmaiia SSI e

Exogenous Contamination L% L%laﬁ(;h Egﬁ’mﬁr}i’lﬁﬂ AJLL’mgaNmHSL‘H
Haanniin visaieaslanndia Wi laede wlwajtailéun s aureus usinehalsiia
madieide SSI AN Exogenous cause L9 b ltagiin waesinlllgnmeiiAale
MANUNG

Burden of Inoculation 15snNiwasFauuafiGuiiuiladel saehmils
LaTouene Sanaudafiannd 10° microorganism $ilam flawiAia SST ann
n@ sty g gunseluunaiitianannute et R ugaimzet o
193 suture material LNTHA 158 prosthesis graft STaNGAI aﬁL‘fluﬁﬁm\IsL%’mﬂﬂ’j’l

Pathogen Virulence L%@LL‘LI@%L%EJHQ‘N gram-positive VL(;ﬂ,m' S. aureus
coagulase-negative staphylococcus % Enterococcus faecalis 1N138) 39

SUBAEadatedameTy Aoamiaw fibrin fibronectin Wag extracellular
matrix proteins ﬁlmVl,é’(?ﬁ‘ﬁ’hLLasLm@ﬁL’%amaﬂixmwﬁq 3150 5 19 glycocalyx-
rich biofilm aUnilasmuasanszuunfduiumasimeyedldande

a9en "‘wwaa SSI (Risk factors)

waulu patient-related (preoperative) procedure-related (perioperative)

LLNE postoperative categories G4 @\‘11%@’1’3’1\‘1% 2

453
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A1519% 2 UadeL"e9za9nisiia SSI

Risk factors for SSI and current recommendations to decrease the risk of SSI

Risk

Recommendations

Intrinsic, patient-related (preoperative)

Age

Glucose control
Diabetes mellitus

Obesity

Smoking cessation
Immunosuppressive
medications
Nutrition

Remote sites of infection

Preoperative hospitalization

No formal recommendation, relationship to increased risk of
SSI may be secondary to comorbidities or immunosenescence

Control serum blood glucose levels

Increase dosing of perioperative antimicrobial agent for mor-
bidly obese patients

Encourage smoking cessation within 30 d of procedure

No formal recommendation; in general, avoid immunosup-

pressive medications in the perioperative period if possible
Do not delay surgery to enhance nutritional support

Identify and treat all remote infections before elective proce-
dures

Keep preoperative stay as short as possible

Extrinsic, procedure-related (Perioperative)

Preparation of the patient

Hair Removal

Skin preparation

Chorhexidine nasal and
oropharyngeal rinse
Surgical scrub (surgeon’s
hands and forearms)
Incision site

Antimicrobial prophylaxis

Do not remove unless presence of hair interferes with the
operation; if hair removal is necessary, remove by clipping
and do not shave immediately before surgery

Wash and clean skin around incision site, using approved
surgical preparations

No formal recommendation in most recent guidelines133;
Recent postoperative nosocomial infections

Use appropriate antiseptic agent to perform 2-5 min preop-
erative surgical scrub

Use appropriate antiseptic agent

Administer only when indicated
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A15199 2(sa) UadeL wezasnisiia SSI

Timing

Choice

Duration of therapy
Surgeon skill/technique

Incision time

Maintain oxygenation with
supplemental O,

Maintain normothemia

OR characteristics
Ventilation
Traffic

Environmental surfaces

Administer within 1 hr of incision to maximize tissue con-
centration

Select appropriate agents based on surgical procedure, most
common pathogens causing SSI for a specific procedure,
and published recommendations

Stop agent within 24 hr after the procedure

Handle tissue carefully and eradicate dead space

No formal recommendation in most recent guidelines mini-
mize as much as possible

No formal recommendation in most recent guidelines; RCTs
have reported conflicting results in colorectal procedures
Avoid hypothermia in surgical patients whenever possible by
actively warming the patient to>36°C or more particularly in

colorectal surgery

Follow the American Institute of Architects’ recommendation
Minimize OR traffic
Use an Epa-approved hospital disinfectant to clean visibly

soiled or contaminated surfaces and equipment

ALBLILKIVINMTAILAN flasnunsiia SSI a1 9

1. Reduction in contamination (asepsis) operating room environ-

ment laamMasams snadanme luiasndaneneiiUse " e mwenue L zeg

CDC YNTeUUMSIANIaNME (air handling) MIYaNN £a10a9eeia (clean-

ing of environmental surfaces) WmaRaMIUTFANNTD (sterilization techniques)

miﬂﬁﬁaé’waaﬁmmé’@ (activities of surgical team members) MILLGNMEN

'
=

WNE NLaZLFRINEe (surgical attire, drapes, and asepsis) L M3 WD
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i ms Wle 09%04 1Tudins

2. Preoperative bathing with antiseptic agent msm‘uﬁw viaanan
L3nafivhmsrhdingng chlorhexidine fowhmasrhda 2-3 $7lss wazdnunowsh
AR

3. Hair removal en3madieviaalanaandne clipper ANMsINuee
flo wazensvhRowENrhdn

4 Skin decontamination ™3 alcohol 33U chlorhexidine L@
vems ge lu "amaau’%nmﬁ’mﬁaﬁﬂ’;aﬁm(ﬁ@ aeloradfiande 1ot
anBnonzalsnld

5. Incise drapes tiuwllEens\#y agunsoitinh vde qunanl anti-
microbial incise drape HosuLSnafivhmannda

6. Reduction in consequences of contamination (antisepsis) suture
AIlEy @gqﬁﬂimiLﬁuLLmaﬁ"wmiamia@L%a LALAAMING dead space INM3I
G

7. Tissue damage and foreign bodies Wmmsﬁu’uﬁaﬁamméﬂwﬁw
aanjaaa HandsInT Faemadersnnawinly waswenens wnitamenan
nniihe T

8. Drains thadudore 1eseus biaasly essineaansanysiom
AR

9. Prophylactic topical antimicrobials ﬁm'ﬂ% topical antibiotics i)
0.1% kanamycin AARILUNG TETRINEGA LaznNaulaLNanle pressure irri-
gation naneess UringHienad Tudthemnmeem iy Weosenenesh
blood clot viaewen lestu ome sananusafiiisae Tufilaefifl subcutaneous
fat v 3 el AarsanldenA%auedasin 18 infusion IennuuaaRhe
yndLlounaBauSosd uase mhiieneesluusaean danal | ez
(closed suction drainage) \1;’5“7;LLN6

10. Systemic prophylactic antibiotics ﬂ’l‘ﬂﬁ@l’la\l guideline QLunmw
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Nwﬁwﬁwuqﬁ@mmimm% SSI ﬁmalﬁu 0.5% vide lumefifinal¥ implants
a. Timingof administration &MIANENAITEILIIATIATEN N
UdTue ungihevaramséinswuhd “golden period” uenenaraly i welay
msrhdia douslalifin 2 Falsereumsasiinrigie auds 1 wi whitidoya ulu
faqtfs wuhmsendfTaueludreneumsanda 30-60 i Frsaemafia SSI
16isn
b. Renal function enUfFue wlngfuaanmale Fatiuenms
uedleds Iwasiar half-life 898N laeas9 LnLIUenLWTiie @ clindamycin
metronidazole g uazaainamnszsiaayTama e lugihefiaglunme hy-
potension frnlrlavhaomanas
c. Weight ﬁﬂ’mﬁﬁmﬁﬂwm’jmﬂ@ Fadlrameent ma%u, Wiang
ﬂ%wmmﬁﬁw;lﬁalﬁa 7138 effective tissue levels ‘ﬁmmz N
d. Halflife msshdafildnannudosiiiis siauaz/Fannaosen
U ¥he ienenenunsssduzasenliarlu therapeutic level
e. Selection of drugs Henuugihanuale mths Lagnanesemne
madenldfidamamany sfusfievssmssndn 0¥y fihe uasdoiinuldion
Tuidivhmssndianis uitieendiocsans cDC deitladn asliluemmed 3
f. Redosing mMardiefl¥TreznawwAuUNIIe half-life 2098N
URF e esleniisdin defin ael3luemef 4 usy 5
11. Improvement of host defense influence of body temperature €33
WeNENNSI core temperature 1371 36°C viaasnnn lusswinemesngio
12, Effect of oxygen therapy WiBanoseangianiifieme ansehans
1Wa9u289 subcutaneous oxygen concentrations ﬁ 100 mmHg i8¢ pulse
oxygen Asieheaus 96% k)
13. Glucose control fhamumaldsumamuaNazsLhmanehs
lsaedn sedLthenaludan iasiAn 180 mg/dL valugnanausnda seresnee

LALHAINGTAAN 2-3 T

2l
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#157071 3 Antibiotics prophylaxis Twn15HA A8

Nature of Common Recommended Adult dosage
operation pathogens antimicrobial agents before surgery
Cardiac (prosthetic S. aureus, Cefazolin 1-2gIVevery8h
valve, colonary bypass, coagulase-negative or Cefuroxime 1.5gIVevery 12 h

open heart surgery) staphylococci or Vancomycin 15 mg/kg IV every 12 h
Thoracic (noncardiac) S. aureus, Cefazolin 1-2¢gIVevery 8h
coagulase-negative or Cefuroxime 1.5gIVevery 12 h

Gastrointestinal
Esophageal,
gastroduodenal
Biliary tract

Colorectal

Appendectomy,
nonperforated

Genitourinary
Cystoscopy alone

Cystoscopy with
manipulation or
upper tract

instrumentation

staphylococci, enteric
gram- negative bacilli

Enteric gram-negative

bacilli, gram-positive cocci

Enteric gram-negative
bacilli, enterococci,
clostridium

Enteric gram-negative
bacilli, enterococci,
anaerobes

Enteric gram-negative
bacilli, enterococci,
anaerobes

Enteric gram-negative
bacilli, enterococci

or Vancomycin

High-risk patients only
Cefazolin
High-risk patients only
Cefazolin

Oral

Neomycin sulfate

plus Erythromycin base
or plus Metronidazole
Parenteral

Cefoxitin or cefotetan
or Cefazolin

plus Metronidazole

or Ampicillin-sulbactam

Cefoxitin or cefotetan
or Cefazolin

plus Metronidazole

or Ampicillin-sulbactam

High-risk patients only
Ciprofloxacin

or Trimethoprim-
sulfamethoxazole
Ciprofloxacin

15 mg/kg IV every 12 h

1-2gIVevery8h
1-2gIVevery8h

NA

1-2g IV
1-28 IV
0581V
3glv

1-28 IV
1-28 IV
05g IV
3glv

500 mg orally or 400 mg
v

1 DS tablet

500 mg orally or 400 mg
v
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s51a# 3(d8) Antibiotics prophylaxis TwNSEARGTS

Nature of
operation

Common
pathogens

Recommended
antimicrobial agents

Adult dosage
before surgery

Open or laparoscopic
surgery

Gynecologic and obstetric

Vaginal, abdominal, or

laparoscopic hysterectomy
Cesarean section
Abortion

Head and neck
Incision through oral or
pharyngeal mucosa

Neurosurgical
Craniotomy/spine
Cerebrospinal fluid
shunting

Ophthalmic

Orthopedic
Total joint replacement
Implantation of internal
fixation device

Vascular
Arterial surgery involving
a prosthesis, the
abdominal aorta, or
a groin incision
Lower extremity
amputation due to
ischemia

Gram-negative bacilli,
enterococci, group B
streptococci, anaerobes
Same as for hysterectomy
Same as for hysterectomy

S. aureus, oropharyngeal
anaerobes, enteric gram-
negative bacilli

S. aureus, coagulase-
negative staphylococci

S. aureus, coagulase-
negative staphylococci
streptococci, enteric

gram-negative bacilli,
Pseudomonas species

S. aureus, coagulase-
negative staphylococci

S. aureus, coagulase-
negativestaphylococci,
enteric gram-negative
bacilli

S. aureus, coagulase-
negative staphylococci,
enteric gram-negative
bacilli, clostridium

Cefazolin

Cefoxitin, or cefotetan, or
cefazolin
or Ampicillin-sulbactam

Cefazolin
Doxycycline
Clindamycin

or Cefazolin

plus Metronidazole

Cefazolin
or Vancomycin

Gentamicin, tobramycin,
ciprofloxacin, ofloxacin,
gatifloxacin, levofloxacin,
moxifloxacinorNeomycin-
gramicidin-polymyxin B
Cefazolin

Cefazolin

or Cefuroxime

or Vancomycin

Cefazolin
or Vancomycin

Cefazolin
or Vancomycin

1-2gIV

1-2gIV
3glv

1-2g IV

300 mg orally
600-900 mg IV
1-2gIlv
05glv

1-2gIV
15 mg/kg IV

Multiple drops topically
over 2to 24 h

100 mg subconjunctivally

1-2gIVevery8hfor24h
1.5gIVevery 12 h

15 mg/kg IV every 12h
for 2 dose

1-2gIVevery8hfor24h
15 mg/kg IV every 12h
for 2 dose

1-2gIVevery 8 hfor24h
7¢IV (or 15 mg/kg)

29
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a1519% 4 fregeuianmenUfdme N ugUaenounsiiAnRIwIRAIN WD

<80 kg 81-160 kg >160 kg
(£176 Lbs) (177-352 Ibs) (>352 Ibs)
Cefazolin 1 gram 2 gram 3 gram
Cefuroxime 1.5 gram 3 gram 3 gram
Ciprofloxacin 400 mg 600 mg 800 mg
Clindamycin 600 mg 900 mg 1,200 mg
Gentamicin* 4 mg/kg 4 mg/kg (max 420 mg) 540 mg
Metronidazole 500 mg 1,000 mg 1,500 mg
Vancomycint 20 mg/kg 20 mg/kg (max 2,500 mg) 3,000 mg

*Round to nearest 20 mg.
"Round to nearest 250 mg.

A15199 5 Aaed19sezia1Pa9nTsIReUdusanAnlunis prophylaxis

Antibiotic CrCl> 50 CrCl 20-50 CrCl<20
mL/min mL/min mL/min
Cefazolin 3-4 8 16
Cefuroxime 3 6 12
Ciprofloxacin 8 12 None
Ampicillin/sulbactam (Unasyn) 3 6 12
Clindamycin 6 6 6
Gentamicin 5 Call Pharmacy None
Metronidazole (Flagyl) 8 8 8
Vancomycin 8 16 None

14. Transfusion and fluid management mﬂﬁﬂ%mmﬁmms NVLSJN’m
Al Wteudlanme hypovolemic shock Wt

15. Smoking fthaenase uyvBethotion 4 “Uenvineumarhea

16. Delayed primary closure ﬁﬁﬁﬂwﬁﬂmmaﬁf}u contamination

wound kg dirty wound sﬁﬁﬂﬁ phagocyte v‘imuié’@ﬁ‘%u I@HL%WWSEH% 5-6
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Necrotizing soft tissue infection (NSTI)

Ny MIfamanfuihvEe Wome Reaw o a0 Imesaueds
superficial dermis L% subcutaneous tissue AUDITU deeper fascia thagmuscle
$inl4enn necrotizing fasciitis wihgiidnmanimafieaylives uddafoudd
ANNULIINN FaMaiamaimsuas” 8fie 9 Wiimsuiudiideitasy
8 NSTI feduladr MInseamsmdassing weamaaameaaan e
[~ (% tdl o [~ A 1 % v aA tdl o 22
dunssSnsiadui e FanFuMs IenUigmeimang o Vlﬂ‘lﬂ@‘i.]’)ﬂ%?ﬂmﬂiiﬂ

Y A Yo = 1 a v = ] 1 2
16 Aynmsfinmuazneneniigiauas NSTI Pvanemsdinmn  wlngjacly
sieaaste Wio JaEinean dilaiadselonilumssnmesil

Type I polymicrobial #Wul@ 55-75% 289 NSTI vianua WU s
INZIZDAENL L TaY1 gram-positive gram-negative and anaerobic bacteriadin

A X 4 X A | v a ] YA A
WUNISAATN perineum #IDMINTIINY LLasmm@QLuﬂ@N@u\lwmmaz
DRANTULNNTD

Type II monomicrobial §A%a Group A Streptococcus (GAS) e

- l 4 /A ANATOMY

SYNDROME
S - 1Epid H Erysepelas
////,///// AFpicerms Impetigo
Folliculitis
- / Ecthyma
~///"\‘\ . - Furunculoais
o e Skin Carbunculoais
. o
< e T =} Dermis
/“\\ S .
@é@ @ — HSuperficial fascia _Celulits ____
%) /@ } @&1 Subcutaneous fat, Necrotizing
ez 2 nerves, arteries, veins fasciitis
Deepfascla ]
Muscle Myonecrosis

sUN 2 szAuzeensiinnsindamIuaiavieanidwnaaiien “wwusnulsa
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Thedn WEaLnSImaiedasiu@e Staphylococcus aureus file M3GaLTe
giedinuldrinenimfiousn weoavihlmiAnmae Toxic shock syndrome 161 &4
Wuossnm@ans GAS fiflwndintaninin dunieifagadniiamauaue
L2 v A 4 [~3 |
Fiheinfaneioauazudusanilu type 1
X da 9 L X4 v, .
Type Il @afi{l Wrq@e Clostridium spp. wazdaiiny ldaelungs
fifa C. perfringens 9 LﬂuL%aﬂﬁjaJ gram-positive anaerobic spore-forming bac-
teria F9A¥WA® 15M58NIN alpha-toxin A WAy phospholipase C W& WA
clostridial myonecrosis %39 gas gangrene SN IWBNIINWUEN INATUKTS
¥lfiAeAY cardiovascular collapse 16 {agtiudonguiinwuldaeasiiosn
AaX R - X DX A | | @
me 010k 2w uadasiintadanguil xe lufihafiomautasethamnis
metaay  wannngnUseIf asaemenumsean. udaraveaiiale
Wi dsuenniy NSTI 90 cellulitis Al Use 367 “éinydodiheasiiomsihe
nnsaslsnfifin 91and WU crepitus 9L bleb LBt
wananih “wanmdneastudisuandigitedinig NSTI Aiguiaend celluli-
tis
Wong wazanle Ymsansias Saedasiaatiawsn NSTI aanain
N A 9 » A a
mMsfaeritiaidedus) laalfmsnmasee) lwian 3ani the Laboratory
Risk Indicator for Necrotizing Fasciitis (LRINEC) score @it @ﬂu@ﬂ‘ndﬁ 6
ms‘lﬁ'mﬂ;ji'mﬂu NSTI @3Mi3INfUMIYn aggressive operative
debridement + 8 laumaontamesanauing  asan NSTI awlvaidu
Type- 1 mﬂﬁmﬁmé’uﬁaé{mmamqmL?ﬁa gram-positive cocci, gram-negative
bacilli Wa¢ anaerobic bacteria Vi) GL%ﬂiﬁﬁﬁﬂﬁdL%aQLHﬂdN Type 1T AT
NFiRNITANGN GAS W MRSA e gl aslumaedt 7
madnedug Ainefivdnguanmsenm g ms A Intravenous immu-
noglobulin (IVlg) $2fumssndauazentfimeluewlifndawengu streptococ-
cal %39 staphylococcal

m'ﬂﬁ Drotrecoginalfa (activated (Xigris®)) 998 recombinant human
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7151991 6 Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) score

Variable

Score

C-reactive protein (mr/L)
<150
2150
White blood cell count (x10°/L)
<15
15-25
>25
Hemoglobin
>13.5
11-13.5
<11
Sodium (mmol/L)
2135
<135
Creatinine (mcg/L)
<141
>141
Glucose (mmol/L)
<10
>10

A LRINEC score =6 correlates highly with necrotizing infection
(positive predictive value 92%; negative predictive value 96%)

activated protein C (thAPC) M9¥In extracorporeal plasma therapies M3
Snwmanisine il dsnniuidiiiasannmssnminsetheimasdnmdan
o LL@%‘LINﬂﬁ%ﬁ‘hﬂ‘ﬁqu@]ﬁﬁﬁﬂ‘]ﬁiﬁLﬁaﬂmﬂﬁﬁ%’a%m Talieawa vhlktisdle
sosolfiasshanl¥ umsld hyperbaric oxygen (HBO) therapy ¥aams sk 100%
oxygen 7 pressure 31NN 1 atm absolute (ATA) 998NN NSTI Undits

¥ a QI A é’ 1 A v =3 nal a o I ada
vL(ﬂNa(ﬂLLﬁgLiNslﬁﬁﬁ%NWﬂ“ﬂmEﬂﬂvlﬁﬂ@ﬂ'] usl’ﬂﬂ’ﬁﬂmﬁL‘WNL@Nﬂ?iﬁﬂﬂjﬂ%uﬁ]ﬁg’lﬁ@ﬂdﬂ

wiath
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M1519% 7 Antibiotic Regimens Recommended for Necrotizing Soft Tissue Infections

Monotherapy agents Imipenem-Cilastatin
Meropenem
Ertapenem
Piperacillin-Tazobactam
Tigecycline

Multi-drug regimens Penicillin or Cephalosporin PLUS Aminoglycoside or Fluoroquinolone
PLUS Clindamycin or Metronidazole Add Vancomycin, Linezolid, or
Daptomycin for Methicillin-Resistsnt Staphylococcus aureus if in-
dicated Add protein synthesis inhibitor (Clindamycin or Linezolid)

in severe or rapidly progressive infections

Urinary tract infections (UTI)
Q’ﬂ’mﬁuaﬂiqwmmmﬁ@mﬁm%awmauﬁ 1T IINNNANENAS
msl’ 18 il 1 (catheter-associated UTI (CAUTD) laeide amsnnsnan
extraluminal migration %ummm 1 1Y (66%) L%a‘?‘]l,ﬁ@ CUATI "
sNNAa Enterobacteriaceae Way Proteus species “7;3\1’163’17‘1 GI tract maqﬂliﬂ’m
vaeflavaaf]l | 10 wiu welademeias S 197iflu biofilm  Swiedniles
e NEUUNRGNTU 988 319Me wazanenUEaug biofilm Az $190ehuds
Fvdonnl ' 18 il 1nzudn 1-3 u lnawduudimsiia CAUTI mutszsnns
40% maamﬁ@éaﬁlﬂﬂwmma (Hospital-acquired infections (HAIS)) Laysln
wolunadthenin wiednad  wiuiada sedivildAeuenamnguaefidwme
nloudnsldsdinl
- Rapidly fatal underlying illness
- Age greater than 50 years
- Non-surgical disease
- Hospitalization on orthopedic or urological service

- Catheter insertion after the 6th day of hospitalization
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- Catheter inserted outside the operating room

- Diabetes mellitus

- Serum creatinine greater than 2 mg/dl at the time of catheter-
ization

“WMSuMs3tiase symptomatic UTI Kiliesiasiing positive urine cul-

ture (10° CFUs/mL with no more than two species of microorganisms) 331
2IMSUIDDINITL 0198 H'Nﬁawﬁammi@iavl,ﬁﬁ temperature >38°C, urgency,
frequency, dysuria ¥138 suprapubic tenderness T laifenmsusafiasedin
Asymptomatic bacteriuria “WSUgLhefil ' e ausnsnnnd1 7 Su dioell urine

culture WUEBRNANN 10° CFUs/mL

MA15199 8 LWwININTITUBINWANSLARA catheter-associated UTI

Key strategies for prevention of CAUTI
Avoid use of indwelling urinary catheters

Placement only for appropriate indications

Institutional protocols for placement, including in the perioperative setting
Alternatives to indwelling catheterization

Intermittent catheterization

Condom catheter

Portable bladder ultrasound scanner to avoid indwelling catheterization
Early removal of indwelling catheters

Checklist or daily plan

Nurse-based interventions

Electronic reminders
Proper techniques for insertion and maintenance of catheters

Sterile insertion in closed drainage system

Avoid routine bladder irrigation

Consider antiseptic or antimicrobial catheters in some settings
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Central line-associated bloodstream infection (CLA-BSIs)

2 d‘ Lo 1 tﬂl 2 9: =) v = o

;ﬂmmvl,@sumﬂ TeiNe I 19mEea s “whaee llssweing
Jnfiie HAIs ﬁa@ﬁuﬁmﬂ' WHRINAITUNINTY 7 LN LTRANINTL
s 8y en e P L U S
wﬂmu@mimmmmﬂm I(ﬂamwwzamamsl,uwa@mwm e Ann @ \Folsail
wusinuenearmuwlyluusias a1t uel ulvejasifude gram-positive cocci
uaﬂmﬂﬁﬁawuﬁamjuﬁmaﬂaalsl,u, HAIs @ui Enterococcus spp, Pseudomo-
nas aeruginosa, Acinetobacter spp Wt Serratia spp WASUNWENTINENIBINT
AR LAAANNMNSAES colonization LSITANITMLALLARDUAIAN 1MUY skin-
catheter interface (extraluminal route) mﬁﬂ’hmilﬁ@mm%ﬂiﬂﬁ ¢ OHUW 1S
contamination of a hub (endoluminal route) #sazwyldtioalugil * e

(3NN 7-10 )

la¥en“euas CLA-BSIs
- Prolonged hospitalization before catheterization
- Prolonged duration of catheterization
- Heavy microbial colonization at the insertion site
- Heavy microbial colonization of the catheter hub
- Internal jugular catheterization
- Neutropenia
- Premature birth
- Total parenteral nutrition through the catheter

- Substandard care of the catheter

nuosnavnisdavnunisina CLA-BSIs

Before insertion
1. Tenadifeniu CLA-BSIs unfinfigua luEasmagualazmafiams

M ' "8 central venous catheters (CVCs)
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At insertion

1. 1% checklist nn@%@ﬁﬂwﬁmmi CVC insertion NAMI¥ee asep-
tic technique Fgwinmst’ 18 CVC asfimaihglaswening uwnd wile
'uqﬂmmm\ammwwSLLagﬁﬂ13masLﬁmq@ﬁnﬁmmsﬁuﬁﬁwmwﬁmiﬁwﬁ@%%' asep-
tic technique

2. Fosdnsflanawinvienms lael¥ alcohol-based waterless product %38
antiseptic soap Wag mqqﬁaﬁmﬁmm%a

3. ANl femoral vein Tugtheglvginnzasdslom made
L%amﬁ%maz 11130L0@ deep venous thrombosis femoral vein catheteriza-
tion wrsavinladnle Taglidialam mafiode wenaniEmae e NN
M3k subclavian vein wulam msfia CLA-BSI %aenii jugular vein
pthslsAdmadenldi wienlatu dessiledoftedeududug Usznauns
@l’@auslﬁa’il’me%ﬂ misL:ﬁ/L “LAen peripheral N central venous catheters VLS\I"W‘]_I
Nideyatuiulumstieanmsaiin CLA-BSIs usathsle

4. ﬂ?ﬂ% all-inclusive catheter cart or kit

5. e sterile axl wthmn viann G aml sterile gafle sterile

6. EL%‘&WEH chlorhexidine-based antiseptic Lﬁamﬂfmﬁfw%nmﬁﬁw
vianmslugiheaesnnnt 2 heu wsudinaneiasn 2 Weuaisl¥ povidone-
iodine solution.

After insertion

1. Bavhena vanegunantl@in catheter hubs %38 injection ports ¢
alcohol chlorhexidine preparation 38 70% alcohol ﬁaumﬂ%amnﬂﬂ%q

2. diednlrumah weenaniihelnads

3. 18 non-tunneled central venous catheters 1%&@’38@‘1/1@@%?‘1’3’]
uwwat3ndil | 18 chlorhexidine-based antiseptic v 5-7 u viatlauny
slumefifimadanvgenesy alausa

A 6@"’19/ Y 2 VL " <3 A A i
4. Set viagUnsainiy wihvisviameldnaziduitan wIa udsenay

S
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spadenviae 138w Tlanslduuin 96 alus

5. mﬂfgﬁ antimicrobial cintments °WM§UU%L’JM§IISL "y hemodialysis
catheter 14 Povidone-iodine %38 Polysporin ointment sLuQ’ﬂwﬁﬁﬁig"S@ re-
current S aureus CLA-BSI LLa?.:"Ls\iﬂﬁisL%mij Mupirocin ointment WW3IE
uaﬂmmﬁﬂam mié{aml,l,é"g ﬁdﬂﬂﬁtﬁ@mmf PWBLLN polyurethane catheter

a %
2Ny

suU

LMeMNBNEAIRENING eI RaEaTiAt T UM AR
M IMTUANNAIE wazuvnd lumstlaarin %m:mw%mmﬁaﬂsl,%mﬂﬁ%fmz
iotlasfiumaifie SSI aehamane 8 Tiavashathe SST finuveslulsonening
Fentu ss1 luusiadlsefinudondnaineandonsnn LLagﬁmawaLLdHN@ﬁ ula

2 A a
AITFNTLNN L@]Q\I@]a\lﬂ

1an 19108V
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