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Cilj antibiotiCne kirurske profilakse

- prepreciti okuzbo kirurske rane
- ECDC, 2021-2022: 0,6-9,6%

ECDC. Annual Epidemiological Report for 2021-2022. Health-care associated infections: surgical site
infections. Available from: https://www.ecdc.europa.eu/sites/default/files/documents/AER-HAI-2021-
2022.pdf



Table 3. Percentage of all SSIs and deep or organ/space SSIs and incidence density of all in-hospital
SSIs and deep/organ space SSIs by type of surgical procedure, EU/EEA, 2021-2022

. . . Incidence density of dee
Percentage of SSis per P"“';m 02;7” of |I1nc|d_en|u;sdlensny1o;;“r!- or orgaru‘sp:ze in= .
Type of surgical procedure 100 operations org:gus::ecll;ﬁmssper pos?-::rativ: ::tze nt-days hospital SSis per 1 000
[intercountry range] [intercountry range] [intercountry range] POStl:tI:Er:l:: ' patl t;days
CABG 2.5[0.0-8.6] 1.3[0.0-3.4] 1.110.0-7.5] 0.6[0.0-1.9]
Laparoscopic CHOL 1.7[0.1-4.1] 0.7[0.0-1.4] 1.0[0.3-4.4] 0.7 [0.0-4.4]
Open CHOL 4.2[1.4-14.3] 2.1[1.0-14.3] 3.0[1.2-8.7] 1.8 [1.0-8.7]
Laparoscopic COLO 6.3 [0.0-13.5] 3.7[0.0-8.9] 4.710.0-10.4] 3.2[0.0-9.9]
Open COLO 9.6 [0.0-23.6] 561[0.0-17.0] 5.3[0.0-19.2] 3.2[0.0-13.8]
CSEC 1.3[0.3-3.6] 0.3[0.1-1.0] 0.40.0-0.8] 0.2[0.0-0.8]
HPRO 1.210.0-2.3] 1.0[0.0-1.7] 0.40.0-0.8] 0.3[0.0-0.6]
KPRO 0.7[0.0-2.0] 0.5[0.0-1.4] 0.1[0.0-0.8] 0.1[0.0-0.4]
LAM 0.6[0.4-2.2) 041[01-2.7] 0.30.0-2.1] 0.2[0.0-2.1]

CABG: coronary artery bypass graft, CHOL: cholecystectomy, COLO: colon surgery, CSEC. caesarean section, HPRO: hip
prosthesis surgery, KPRO: knee prosthesis surgery, LAM: laminectomy

Source: Country reports from Austria, Belgium, Estonia, Finland, France, Germany, Hungary, Lithuania, the Netherlands, Norway,
Portugal and Slovakia.

See Table 1 for reporting hospitals and reported surgical procedures in EL)/EEA countries.

ECDC. Annual Epidemiological Report for 2021-2022. Health-care associated infections: surgical site
infections. Available from: https://www.ecdc.europa.eu/sites/default/files/documents/AER-HAI-2021-
2022.pdf



BolnisSniche okuzbe - EU

Table 6. Prevalence of HAIs by type of HAI and relative frequency of types of HAI, ECDC PPS 2022- _
2023 '
Pt e oo eOCSC
All types of HAI 20 869 7.0 22 806 100 Lumum ciuu: FOR
Pneumonia and lower respiratory tract infections (incl. COVID-19) 6679 23 6 686 29.3 AND. CONTROL |
Pneumonia 4317 15 4323 19.0
COVID-19 1606 05 1606 7.0
Other lower respiratory tract infections 756 03 757 3.3
Surgical sie infecton 3658 12 3673
Urinary tract infection 4 375 15 4381 19.2
Bloodstream infection 2676 0.9 2706 1.9
Gastro-intestinal system infection 2143 07 2155 9.5
Clostridioides difficile infection 1338 05 1338 59
Other gastro-intestinal system infections 805 03 817 46
Systemic infection 957 0.3 960 42
Treated unidentified severe infection in adults and children 626 0.3 626 27
Clinical sepsis in neonates 109 <01 109 05
Other systemic infection 222 0.1 222 1.0
Skin and soft tissue infection 845 0.3 846 37
Other type of HAI 1393 05 1399 6.1
Bone and joint infection 297 0.1 299 13
Catheter-related infection without bloodstream infection 21 0.1 21 09
Cardiovascular system infection 180 0.1 180 08
Central nervous system infection 135 <01 137 06
Eye, ear, nose or throat, or mouth (EENT) infection 435 0.1 437 19
Reproductive tract infection 100 <01 100 04
Other or unspecified HAI 35 <01 35 0.2

HAI'%: percentage of patients with at least one HAL Relative frequency: percentage of all HAIs.
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Figure 42. Indications for antimicrobial use in European acute care hospitals, ECDC PPS 2022-2023

Indication
[ Surgical prophylaxis

[ Treatment community infection Surgical

[ Treatment hospital infection prophylaxis
BN Treatment LTCF infection — ig:e
I Medical prophylaxis = >1 day

I Other
[ Unknown indication/Unknown

LTCF: Long-term care facility.

ECDC. Point prevalence survey of healthcare-associated infections and antimicrobial use in European acute
care hospitals 2021-2022. Available from: https://www.ecdc.europa.eu/sites/default/files/documents/healthcare-
associated-point-prevalence-survey-acute-care-hospitals-2022-2023.pdf



L
Okuzba kirurske rane (OKR)

- Okuzba na mestu kirurSkega posega:
- povrhnja: vnetje koze in podkozja
- globoka: vnetje sega do fascije in misic

- okuzba organa: prizadet katerikoli organ ali tkivo v podroc¢ju
kirurSkega posega pod plastjo misSic

- daljsi Cas hospitalizacije

- dodatni kirurski poseqi

- zdravljenje v enoti za intenzivno terapijo
- viSja smrtnost

ECDC. Annual Epidemiological Report for 2016. Health-care associated infections: surgical site infections.
Available from: https://ecdc.europa.eu/sites/portal/files/documents/AER_for 2016-SSI_0.pdf



Figure 2. Types of SSI by type of surgical procedure, EU/EEA, 2021-2022
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CABG: coronary artery bypass graft; CHOL: cholecystectomy; COLO: colon surgery; CSEC: caesarean section; HPRO: hip
prosthesis surgery; KPRO: knee prosthesis surgery; LAM: laminectomy

Source: Country reports from Austria, Belgium, Estonia, Finland, France, Germany, Hungary, Lithuania, the Netherlands, Norway,
Portugal and Slovakia.

Note: The Netherlands reported all combined deep and organ/space S51s as deep S5Is.

See Table 1 for reporting hospitals and reported surgical procedures in EU/EEA countries.

ECDC. Annual Epidemiological Report for 2021-2022. Health-care associated infections: surgical
site infections. Available from: https://www.ecdc.europa.eu/sites/default/files/documents/AER-HAI-
2021-2022.pdf



Dejavniki tveganja za OKR

(" | e

Obesity 4
Age > 65 yaears ﬁ,r-” :
Prolonged haspital stay

Comorbidities
Concurrent infection
MNares colonization with S.ourews

Type of surgey
Drains
Antimicrobial prophylaxis
Hypervirulent strain colonization Pralonged surgery
Multi-drug resistant bacteria Hypothermia
Microbial burden Hyperglycemia

Inappropriate surgical hand and skin antisepsis
Inadequate operating room cleanliness and ventilation
Lack of high-touch surfaces desinfection

- Najpogosteje posledica bolnikove endogene flore.

Rojas-Gutierrez E, Vilar-Compte D. An Overview of Surgical Site Infection in Low- and Middle-Income

Countries: the Role of Recent Guidelines, Limitations, and Possible Solutions. Current Treatment Options in
Infectious Diseases. 2019;11:300-16.



Is Antibiotic Prophylaxis in Surgery a Generally Effective

Russell J. Bowater, BSc, PhD,* Seonaid A. Stirling, 1 and Richard J. Lilford, PhD, FRCOG, FRCP, FFPH*

Relative Risk

Intervention?
Testing a Generic Hypothesis Over a Set of Meta-Analyses

Ann Surg 2009;249: 551-556

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
. S S \ . J \ - J
Clean Clean-contaminated ~ Contaminated / Dirty

FIGURE 1. Relative risks from Table 3 with 95%
confidence intervals. (Meta-analyses identified by
the numbers attributed to them in Table 3.)




AntibiotiCha kirurska profilaksa

- VRSTA POSEGA

- IZBIRA ANTIBIOTIKA

- ODMEREK ANTIBIOTIKA
- CAS APLIKACIJE

- TRAJANJE



Vrsta posega

- Cisti posegi, pri katerih bi bile posledice okuzbe posebej
hude (npr. nevrokirurske operacije, kirurgija vsadkov),

- Cisti-kontaminirani poseqi

Martin C, Auboyer C, Boisson M, Dupont H, Gauzit R, Kitzis M, et al. Antibioprophylaxis in surgery
and interventional medicine (adult patients). Update 2017. Anaesth Crit Care Pain Med.
2019;38(5):549-62.



|zbira antibiotika

- Idealni antibiotik za kirursko profilakso: ima ustrezen
spekter delovanja, dovolj dolgo razpolovno dobo, dosega
dovolj visoke koncentracije v tkivih, ozkospektralen, brez
stranskih ucCinkov, poceni.

- Za perioperativho zascito izberemo antibiotik, ki deluje
proti najpogostejsim povzrocCiteljem.

- |1zbira antibiotika se mora opirati na lokalne vzorce
odpornosti.



|zbira antibiotika

- nevrokirurgija, kardiovaskularna kirurgija, ortopedske
operacije, torakalna kirurgija: cefazolin, cefuroksim

- urologija, abdominalna kirurgija: gentamicin %
metronidazol



|zbira antibiotika

- Alergija na penicilin: do 50% vecje tveganje za OKR.

- Kolonizacija z odpornimi bakterijami: profilaksa z
dovolj sirokim spektrom delovanja:

- MRSA: vankomicin

- po Gramu negativne bakterije: individualna
prilagoditev glede na vrsto posega

Blumenthal KG, Ryan EE, Li Y, Lee H, Kuhlen JL, Shenoy ES:The impact of a reported penicillin
allergy on surgical site infection risk. Clin Infect Dis 2018; 66:329-36

Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, et al. Clinical Practice
Guidelines for Antimicrobial Prophylaxis in Surgery. Surg Infect. 2013;14(1):73—156
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ESCMID/EUCIC clinical practice guidelines on perioperative antibiotic
prophylaxis in patients colonized by multidrug-resistant Gram-
negative bacteria before surgery

Elda Righi % Nico T. Mutters > ¥, Xavier Guirao °, Maria Dolores del Toro * >,
Christian Eckmann , Alex W. Friedrich ® °, Maddalena Giannella '* ', Jan Kluytmans 2,

Elisabeth Prester]l > T, Eirini Christaki 4, Elizabeth L.A. Cross ', Alessandro Visentin /,
Gabriele Sganga '®, Constantinos Tsioutis '/, Evelina Tacconelli '* "

Clinical Microbiology and Infection 29 (2023) 463—479



Table 1
Summary of recommendations

Recommendation

Strength of recommendation

Level of evidence

Extended-spectrum cephalosporin-resistant Enterobacterales (ESCR-E)

Recommendation on screening for ESCR-E colonization

We suggest rectal screening to identify ESCR-E carriers before colorectal and
liver transplant surgery according to the local epidemiology

It might be good clinical practice to screen all solid organ transplant recipients
for ESCR-E before surgery according to the local epidemiology

Recommendation on targeted perioperative antibiotic prophylaxis (PAP) for
patients who are colonized with ESCR-E before surgery

We conditionally recommend targeted PAP in patients colonized with ESCR-E
undergoing colorectal surgery

We conditionally recommend targeted PAP in patients colonized with ESCR-E
undergoing liver transplant surgery

It might be good clinical practice to consider targeted PAP for all solid organ
transplant recipients who are colonized with ESCR-E before surgery

Carbapenem-resistant Enterobacterales (CRE)

Recommendation on screening for CRE colonization

We suggest implementing rectal screening to identify CRE carriers before liver
transplant surgery according to the local epidemiology

It might be good clinical practice to screen, according to the local epidemiology,
all solid organ transplant recipients for CRE before surgery

Recommendation on targeted PAP for patients who are colonized with
CRE before surgery

There is insufficient evidence for or against targeted PAP for patients who are
colonized with CRE before surgery at the time of writing and therefore
no recommendation can be issued

Carbapenem-resistant Acinetobacter baumannii (CRAB)

Recommendation on screening for CRAB colonization

We conditionally recommend implementing rectal screening to identify CRAB
carriers before liver transplant surgery according to the local epidemiology

It might be good clinical practice to screen, according to the local epidemiology,
all solid organ transplant recipients for CRAB before surgery

Recommendation on targeted PAP for patients who are colonized with
CRAB before surgery

There is insufficient evidence for or against targeted PAP for patients who are
colonized with CRAB before surgery at the time of writing and therefore
no recommendation can be issued

Fluoroquinolone-resistant Enterobacterales (FQR-E)
Recommendation on screening for FQR-E colonization in transrectal
ultrasound-guided prostate biopsy (TRUSPB)
We suggest rectal screening to identify FQR-E carriers before TRUSPB
Recommendation on targeted PAP for patients who are colonized with
FQR-E before TRUSPB
‘We suggest the use of targeted PAP for patients who are colonized
with FQR-E before TRUSPB

Conditional

Ungraded good practice statement

Conditional

Conditional

Ungraded good practice statement

Conditional

Ungraded good practice statement

No recommendation

Conditional

Ungraded good practice statement

No recommendation

Conditional

Conditional

Low

Expert opinion

Low
Very low

Expert opinion

Low

Expert opinion

Low

Expert opinion

Moderate

Moderate



Odmerki antibiotikov

- Standardni odmerki antibiotikov

- Telesna teza:
- cefazolin: 3 g pri TT>120 kg
- vankomicin: 15-20 mg/kg TT (max 2 g)
- gentamicin: 1,5-5 mg/kg TT

Nadrah K. Antibioti¢na kirurSka profilaksa — osnovni principi in trajanje. Farm vestn 2017;68:6-9



L
Cas aplikacije

- Dovolj visoka koncentracija antibiotika v operativhem
polju v Casu incizije.
- Aplikacija:
- znotraj 60 min pred prvim rezom
- antibiotiki, ki se aplicirajo v daljsi infuziji
(vankomicin, ciprofloksacin): infuzija zakljuCena
znotraj 60 min pred prvim rezom

ECDC. Systematic review and evidence-based guidance on perioperative antibiotic prophylaxis. Available
from: https://data.europa.eu/doi/10.2900/85936
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FIGURE 1. Surgical site infection risk based on timing of
perioperative antibiotic dose, omitting vancomycin and fluo-
roquinolones. Annotation shows number of infections/num-
ber of operations for each time interval.

Steinberg JP, Braun BlI, Hellinger WC, Kusek L, Bozikis MR, Bush AJ, et al. Timing of Antimicrobial
Prophylaxis and the Risk of Surgical Site Infections: Results From the Trial to Reduce Antimicrobial
Prophylaxis Errors. Ann Surg. 2009;250(1):10-6



Figure 2. Association Between Timing of Prophylactic Antibiotics and Surgical Site Infection

A

All specialties

Unadjusted OR

P=.01
(Spline)

Time Relative to Incision, min

JAMA Surg. 2013;148(7):649-657. doi:10.1001/jamasurg.2013.134



- Ponovitev odmerka:
- izguba krvi >1500 ml

- trajanje operativhega posega vec kot 2 razpolovni
dobi antibiotika,

- odmerkov aminoglikozidov ne ponavljamo
Preglednica 2: Priporoceni intervali za ponovitev odmerka med

operacijo (8).
Table 2: Recommended intervals for redosing of antibiotics (8).

Antibiotik t,, (h) Cas posega (h)
Ampicilin/sulbaktam | 0.8-1.3
Cefazolin 1.2-2.2

Cefuroksim 1-2

Ciprofloksacin 3—7

Nadrah K. Antibioti¢na kirurSka profilaksa —
osnovni principi in trajanje. Farm vestn
2017;68:6-9

Metronidazol 6-8

2
4
4
Klindamicin 2—4 6
8
8
8—

Vankomicin 4-8 12




Trajanje kirurske profilakse

- najpogosteje zadostuje 1 odmerek antibiotika
- do 24 h: kirurgija vsadkov
- do 48 h: kirurgija srca in prsnega kosa

- Metaanaliza 69 randomiziranih raziskav ni pokazala razlik
v incidenci OKR med enim odmerkom in podaljSano PAZ.

Allegranzi B, Zayed B, Bischoff P, Zeynep Kubilay N, de Jonge S, de Vries F, et al. New WHO recommendations on
intraoperative and postoperative measures for surgical site infection prevention: an evidence-based global
perspective. Lancet Infect Dis. 2016;16(12):e288-e303



Apendektomija

Operacija na
debelem érevesju,
danki

ERCP

Implantacija
mreiic pri op. kile
Operacija na
jetrih

Krvavitev iz varic
potiralnika -
sklerozacija ali
ligatura

Laparoskopska
operacija Zolénika

Operacije na
Zelodcu,
dvanajstniku
Vstavitev PEG

Predrtje Erevesja
zaradi poskodbe

Operacija na
trebusni slinavki

Zolgevod
(operacija,
zapora)

Zolénik (odprta
operacija),
Zolcevodi

ABDOMINALNA KIRURGIJA

Izbira

gentamicin 240 mg/24 h iv.
+

metronidazol 600 mg/8 h iv.

gentamicin 240 mg iv.
>
metronidazol 500 mg iv.

amoksicilin/klavulanska
kislina 1,2 g iv.

cefazolin 2 g iv.

cefazolin 2 g iv.

+
metronidazol 500 mg iv.
cefazolin 2 g iv.

cefazolin 2 g iv.

cefazolin 2 g iv.

cefazolin 2 g iv.

gentamicin 240 mg/24 h iv.
+
metronidazol 500 mg/8 h iv.

cefazolin 2 g iv.

gentamicin 240 mg iv.
+

klindamicin 600 mg iv.

cefazolin 2 g iv.

Alternativa
cefazolin 2 g/8 h iv.*
+
klindamicin 600 mg/8 h
iv.*
cefazolin 2 g iv.*
ki
klindamicin 600 mg iv.*

ciprofloksacin 750 mg po.
ali 400 mg iv.

gentamicin 240 mg iv.
gentamicin 240 mg iv.*
+

klindamicin 600 mg iv.*
ciprofloksacin 400 mg iv.

gentamicin 240 mg iv.*

gentamicin 240 mg iv.

klindamicin 600 mg iv.

cefazolin 2 g/8 h iv.*

+
klindamicin 600 mg/8 h iv.

gentamicin 240 mg iv.*
+

klindamicin 600 mg iv.*

gentamicin 240 mg iv.

Trajanje

Ce slepié ni
predrt,
zadostujejo
1-4 odmerki.
1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

5-7 dni

1 odmerek

Pri vnetju
vet dni.

1 odmerek

Opomba

Perforiran ali gangrenozni slepic
zdravimo z antibiotiki 5-7 dni.

* Slab3a obéutljivost moZnih
povzrotiteljev in vitro.

Nekateri avtorji priporo€ajo za
nacrtovane posege poleg
parenteralne antibioticne zai¢ite
tudi hkratno mehansko pripravo
Erevesja in oralno antibioti¢no
zadtito 2 neomicinom +
eritromicinom na predoperativni
dan.

* Slaba obéutljivost moZnih
povzrotiteljev in vitro.

Profilakso dobijo bolniki z zaporo
Zoléa, pri katerih s posegom
zapora ne bo povsem
odpravljena, in vsi bolniki po
presaditvi jeter, s psevdocisto
pankreasa, bolniki s primarnim
sklerozirajo€im holangitisom,
bolniki s hudo nevtropenijo (<
0,5 x 10%/L) ali z napredovalo
hematolo$ko boleznijo.

Mnenja o potrebnosti profilakse
sorazligna.

* Slaba obéutljivost moZnih
povzrotiteljev in vitro.

Antibioti¢na profilaksa pri
bolnikih brez posebnih
dejavnikov tveganja verjetno ni
potrebna.

*V primeru dejavnikov tveganja,
kot so starost, kroniéne bolezni,
perforacija, okuiba, obstrukcija
Zol¢a, okvara ZolEnika, razlitje
#oléa, nujna/ponavljajota se
operacija, nose€nost, imunska
pomanijkljivost, dalj$a operacija
in prehod na odprto operacijo.
Profilaksa le pri bolnikih s
povisanim pH Zelodca.

Mnenja o uporabi antibiotine
profilakse so razli¢na.

Ce je poskodba oskrbljena v 12 h,
zadoia en odmerek i

Abrazija
endometrija

Carski rez

Histerektomija

Splav

Prolaps

Operacije na srcu

Vstavljanje
srénega
spodbujevalnika

Zilna kirurgija,
vstavijanje 3iinih

* Slab3a obéutljivost moZnih
povzroéiteljev in vitro.
* Slab3a obcutljivost moznih
povzroéiteljev in vitro.

opornic,
perkutani pristopi
(TAVI)**

GINEKOLOGIJA IN PORODNISTVO

cefazolin 2 g iv.

cefazolin 2 g iv.

cefazolin 2 g iv.

Prvo trimesecje:

doksiciklin po. ali iv. 100 mg
pred in 200 mg 30 min po
posegu

Drugo trimesegje:
cefazolin 2 g iv.
amoksicilin/klavulanska
kislina 1,2 g iv.

cefazolin 2 g/8 h iv.

cefazolin 2 g iv.

cefazolin 2 g iv.

klindamicin 600 mg iv.
+

gentamicin 240 mg iv.

klindamicin 600 mg iv.
+

gentamicin 240 mg iv.

klindamicin 600 mg iv.
+

gentamicin 240 mg iv.

klindamicin 600 mg iv.
+

gentamicin 240 mg iv.

gentamicin 240 mg iv.
+

metronidazol 500 mg iv.

KIRURGIJA SRCA IN OZILIA

vankomicin 1 g/12 h iv.*

vankomicin 1g iv.*

vankomicin 1 g iv.*

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

do24h

1 odmerek

1 odmerek

Samo zapleteni posegi.

Samo v primeru vstavitve
umetnega materiala.

Pri bolnikih, ki so kolonizirani s
Staphylococcus aureus v nosu, se
priporo€a intranazalna uporaba
mupiracina na vecer pred
operacijo, nato 2-krat dnevno
naslednjih 5 dni.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolniSnicah z veliko
pojavnestjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
2z MRSA.

* Pri balnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolnignicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
z MRSA.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolnidnicah z veliko
pojavnostjo MRSA in bolnikih 2
velikim tveganjem za kolonizacijo
Z MRSA.

** Tujih priporoéil glede
priporogene izbire antibiotika
pred TAVI glede na vstopno



Kraniotomija**,
posegi na
hrbtenici

Penetrirajoca
poskodba glave

Vstavitev

likvorskega spoja

Otesne operacije

Odprti zlomi

Posegi na kosteh,
vstavljanje
sklepnih protez

Ugrizne rane

Posegi skozi ustno
votlino ali Zrelo

cefazolin 2 g iv.

amoksicilin/klavulanska
kislina 1,2 g/8 h iv.

cefazolin 2 g iv.

antibioti¢ne kapljice pred
posegom 2-24 h

NEVROKIRURGIJA

vankomicin 1 g iv.* 1 odmerek

cefuroksim 1,5g/8 hiv. 5dni

+
metronidazol 500 mg/8 h
iv.

vankomicin 1 g iv.* 1 odmerek
OFTALMOLOGUA
cefazolin 100 mg 1 odmerek

subkonjunktivalno

ORTOPEDUA IN TRAVMATOLOGUA

Gustilo lin Il
cefazolin 2 g iv.

Gustilo 11l:
takoj*
cefazolin 2 g/8 hiiv.

+
gentamicin 240 mg/24 h iv.

zaprtje**
vankomicin 1 g iv.
+
gentamicin 240 mg iv.
cefazolin 2 g iv.

amoksicilin/klavulanska
kislina 1000 mg/12 h po.

1 odmerek
klindamicin 600 mg iv.

*72halido
amoksicilin/klavulanska 24 h po

kislina 1,2 g/8 hiv. zaprtju, kar

nastopi prej

*x 1

odmerek

vankomicin 1 g iv.* 1 odmerek

ciprofloksacin 500 mg/12 3 dni
h po.
+
klindamicin 500 mg/8 h
po.

arugy ni.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolniSnicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
2z MRSA.

** Transsfenoidalni pristop: ni
jasnih priporotil. Po podatkih iz
literature se najveekrat
predpidejo cefalosporini 1.-3.
generacije.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolniSnicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
2 MRSA.

* V primeru onesnaZenosti rane z
zemljo, fekalijami dodamo
metronidazol 500 mg/8 h iv.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolniSnicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
zMRSA.

OTORINOLARINGOLOGUA IN MAKSILOFACIALNA KIRURGUA

amoksicilin/klavulanska
kislina 1,2 g iv.

cefazolin 2 g iv.
+

metronidazol 500 mg iv.

1odmerek

PLASTICNA IN REKONSTRUKTIVNA KIRURGLUA

Operacije dojke,
drugi
rekonstruktivni
posegi skozi
zdravo koio

cefazolin 2 g iv.

Operacija na
pljuéih, prsnem
kosu

cefazolin 2 g iv.

Vstavitev
plevralne drenaie
po poskodbi

cefazolin 2 g iv.

vankomicin 1 g iv.*

TORAKALNA KIRURGIIA

vankomicin 1 g iv.*

vankomicin 1 g iv.*

UROLOGUA*

* Pri vseh uroloskih posegih, pri katerih pride do stika urina s sterilnim tkivom, se lahko

Biopsija prostate  fosfomicin 3 g po.*
Cistoskopij; fosfomicin 3 g po.*

Operacije na
setilih, pri katerih T
je treba odpreti
Erevesno svetlino
Penilne proteze in  cefazolin 2 g iv.
druge
rekonstrukcijske
operacije na
setilih
Prostatektomija
kislina 1,2 g iv.
Uroloske cefazolin 2 g iv.
operacije skozi
trebuino steno ali
laparoskopski
posegi

gentamicin 240 mg iv.

metronidazol 500 mg iv.

amoksicilin/klavulanska

bolnikovega urina.
gentamicin 240 mg iv.

gentamicin 240 mg iv.

amoksicilin/klavulanska
kislina 1,2 g iv.

gentamicin 240 mg iv.

gentamicin 240 mg iv.

gentamicin 240 mg iv.

1 odmerek

1 odmerek

1 odmerek

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolninicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
z MRSA.

* Pri bolnikih, koloniziranih z
MRSA, je izbira vankomicin, prav
tako v bolnidnicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
2 MRSA.

* Pri bolnikih, koleniziranih z
MRSA, je izbira vankomicin, prav
tako v bolninicah z veliko
pojavnostjo MRSA in bolnikih z
velikim tveganjem za kolonizacijo
2 MRSA.

zadtita

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

1 odmerek

iz

* 3 h pred biopsijo in 24 h po
njej.

Samo pri cistoskopijah z
invazivnimi posegi
(transuretralna resekcija, posegi
na seéevodih, vstavitev
umetnega materiala) in pri
bolnikih z visokim tveganjem za
okuZbe (moten odtok urina,
displazije, > 10° bakterij/ml
urina).

* 3 h pred biopsijo in 24 h po
njej.



Skladnost antibioticne kirurske profilakse s
priporocili v UKC Ljubljana

Klinika Predpisan Ustrezen Ustrezen Ustrezen €as | Ustrezno Delez bolnikov,
oz. antibiotik antibiotik odmerek aplikacije Stevilo pri katerih je bila

klinicni (9%) (9%) (%) (9%) odmerkov doseZena skladnost
oddelek

(%) 100 % (%)

Zidan Zupan A, Beovi¢ B, Gomiscek B. Skladnost antibioti¢ne kirurSke profilakse s priporocili v UKC
Ljubljana. Zdrav Vest. 2018;87(3-4):105-13



Ortopedija & travmatologija, UKCL

Vrsta posega Predpisan
antibiotik

TEP kolka 100%
TEP kolena 100%
Diskus hernija 100%

Op. hrbtenice z 100%
umetnim
materialom

Ustrezen
antibiotik

100%

100%

100%

100%

Ustrezen
odmerek

96%

100%

100%

100%

Ustrezen
cas
aplikacije

93%
98%

100%

93%

Ustrezno st. | 100%
odmerkov skladnost s
priporog¢ili

28% 25%
43% 40%
100% 100%
43% 42%




The Norwegian National Regulation Framework for medication manag t

Prescription of SAP: > Preparation of SAP: > Administration of SAP: >
T_‘ Nurse / Murse anaesthetist | LI Nurse / Murse anaesthetist l
y A X
Prescription provided in: Clarity on: ) )
+  Operating planning system? - Infusion/injection? *  Atthe ward or in operafing theatre? +  Right patient?
+  Electronic medical record? s Preparations at the ward or in *  Right patient? - Rightdrug?
*  Pre-authorised, standardised operating theatre? *  Right drug? +  Right dosage?
written protocols? «  Order of patients in the = Right d_os.age: +  Right timing?
+ _Combination? operating theatre schedule? ¢ e
Safe Surgical
No Yes Yes checklist:
¥ Prescription validity check: Confirmation of
+  Drug of choice? ; _Sﬁ:m_
Dosage? Contact surgeon in acministration
Duration? charge. wrl_hln EO m.lr!ut?
Prescription as standard Clarify prescription R T R

default in cperating

planning system?
Contact surgeon in Yes *  Exceptions to the No \/ Yes
charge. » standard SAP?
Prescription provided +  Allergies? No
+ Age? v
*  Weight? ¥
NO Incision as planned

A J

Mo surgical antibiotic
prophylaxis provided

Incision

Incision as planned — and administraton
of antibiotics after incision

Y

Work process variations

’ SAP checks - Murse / Nurse anaesthetist Q SAP check - surgeon . Follow-up

Figure 1 The clinical pathway of surgical antibiotic prophylaxis (SAP): an outline of the workflow for SAP in perioperative care.

Valen Weehle H, Harthug S, Sgfteland E, Sevdalis N, Smith |, Wiig S, et al. Investigation of perioperative work
processes in provision of antibiotic prophylaxis: a prospective descriptive qualitative study across surgical specialties in
Norway. BMJ Open. 2019;9(6):e029671



Zakasnitev PAZ:

- alergije
- nejasnosti pri odmerjanju: novorojencki, starejsi,
prekomerno tezki bolniki

Valen Weehle H, Harthug S, Safteland E, Sevdalis N, Smith I, Wiig S, et al. Investigation of perioperative work
processes in provision of antibiotic prophylaxis: a prospective descriptive qualitative study across surgical specialties in
Norway. BMJ Open. 2019;9(6):e029671



JAMA Surgery | Original Investigation

Association of Duration and Type of Surgical Prophylaxis
With Antimicrobial-Associated Adverse Events

Westyn Branch-Elliman, MD, MMSc; William O'Brien, MS; Judith Strymish, MD; Kamal Itani, MD;
Christina Wyatt, MD; Kalpana Gupta, MD, MPH

- 79.085 bolnikov s kardiovaskularnimi, ortopedskimi ali
abdominalnimi operacijami

- Podaljsanje PAZ ni bilo povezano z zmanjSanjem
incidence OKR.

- Vsak dodaten dan PAZ poveca tveganje za ledvicno
okvaro in C. difficile drisko.

Branch-Elliman W, O’Brien W, Strymish J, Itani K, Wyatt C, Gupta K. Association of duration and type of surgical
prophylaxis with antimicrobial-associated adverse effects. JAMA Surg. 2019;154(7):590-8



E | Acute kidney injury after cardiac surgery
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Acute kidney injury after noncardiac surgery
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G | Clostridium difficile infection after any surgery
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Ovire za ustrezno predpisovanje PAZ

- odsotnost, zastarelost priporocil
- nestrinjanje s priporocili
- organizacijske tezave



D
Resitve

- Oblikovanje priporoCil: MULTIDISCIPLINARNI TIM
(anesteziolog, kirurg, infektolog, mikrobiolog).

- Izbor antibiotikov za doloCen operativni poseg (glede na
lokalno odpornost!), jasno doloCeni odmerki in alternative.

- Aplikacija PAZ mora biti vkljuCena v rutinske
predoperativne postopke.

- Redna izobrazevanja.
- Check-liste, raCcunalniski sistemi z opomniki.



HVALA!
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