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Sepsis is defined as a life-threatening organ dysfunction caused by a dysregulated host response to
infection.

Septic shock is defined by the need for a vasopressor to maintain a patient's mean arterial
pressure (MAP) = 65 mmHg and serum lactate level =2 2 mmol/L

https://www.sccm.org/clinical-resources/guidelines/guidelines/surviving-sepsis-guidelines-2021



S5epsa z jasnim izvorom
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S5epsa z jasnim izvorom

ROMENTAr CIt. Sealmenta: VIZIOSTEVIINI EMNTrocil.
&) Lc-Levkociti
Le-Levkocit 666 A 10M6/L do 5
Le-Polimorfonukl. Lkc 638 10M6/L
Lc-Polimorfonukl. Lkc 95.7 %o
Le-Mononukl. Lkc 28 10M6/L
Le-Mononukl. Lkc 4.3 %o
Lc-Eritrociti 4000 A 1046/L 0
Lc-Hemoglobin, poE A pok 0
&) Lc-Organoleptiéni pregled
Ksantokromija 2 pokE
Izgled likvorja - komentar. LIKVOR JE ROZNAT.
MOTMNOST 2.
Lc-Proteini 1.22 A g/L 0.15 - 0.45
&) Lc-Glukoza 5.3 A mmol/L 2.5-3.9

Vir: bolnik v sprejemni ambulanti KIBVS



S5epsa z jasnim izvorom

https://pharmaceutical-journal.com/article/Id/cellulitis-recognition-and-management



S5epsa z jasnim izvorom

PREISKAVA ENOTA
@) Vrsta punktata  Sinovij.
&) PTV.-Glukoza 25 mmal/L
& PTV-pH 7.07 1
&) PTV-Levkociti
PTV-Levkociti 82.39 104971
PTV-Polimorfonukl. Lkc 75.86 104971
PTV-Polimorfonukl. Lke 92.1 %
PTV-Mononukl. Lke 6.53 104971
PTV-Mononukl. Lke 7.9 %
&) PTV-Citoloiki sediment (MGG)
Mevtrofilni granulociti % 95 %

Eozinofilni granulociti % %,
Bazofilni granulociti % o
Limfociti % 4 9%
Monohistiociti % 1 o,

Plazmatke % %

Mevtrofilni granulociti # 78.271 1049/L

Eozinofilni granulociti # 1049/L

Bazofilni granulociti # 1049/L

Limfociti # 3.296 104971

Monohistiociti # 0.824 1049/1

Plazmatke # 104941

Komentar cit. sedimenta: Zelo §tevilni eritrociti.

®) PTV-Bakteriologki sediment
PTV-Bakteriolodki sediment 1 pok
Komentar bakt. sedimenta: Pasamezni po Gramu pozitivni diplokoki,

vefinoma intracelularno.
&) PTV-Kristali
PTV-Kristal Negativno

Komentar analize: Kristali MSU in CPPD niso prisotni.

Vir: bolnik v sprejemni ambulanti KIBVS



Povzrocitelji sepse
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Etiology of illness in patients with severe sepsis
admitted to the hospital from the emergency
department

“Ja Hetiner imes M Hort Michael R Marchick, Alan t

- Carolinas medical center North Carolina:
211 bolnikov s septicnim Sokom obravnavanih urgenci,
67 izolatov iz HK:
20 MSSA/MRSA, 12 E.coli, 7 E. faecalis, 5 Strep. Pneumoniae.

Gram -
39%

\\\ Non-bacteremic

\ 29%
Bacteremia
71%

CNS 1%
—— ISkin/SoftTissue 8%
Blood 27% N
= // \\Abdomhm|9%

7 Lung 14%

Urine 19%

Classification of the culture-positive group, by Gram stain
appearance (A), blood involvement (B), and source of
infection (C). CNS, central nervous system.



Povzrocitelji sepse

> Int ) Emerg Med. 2021 Jul 23;14(1):39. doi: 10.1186/512245-021-00360-x.

Microbiological findings in emergency department
patients with sepsis identified by the Sepsis-3
criteria: a single-center prospective population-
based cohort study

Signe Trille Serensen 1 S M Osama Bin Abdullah 2, Rune Husas Sgrensen 2, Ram Dessau 3,
Niels Hgiby 4 >, Finn Erland Nielsen © 7

- Vsi bolniki v enem letu na urgenci s sepso Vv lagelse Hospital na Danskem; 466 po SOFA oz 398
po SIRS kriterijih. 65/466 oz 38/398 jih je imelo pozitivhe HK.
- 65: 40 gram+ 37gram -; 12 polimikrobna, 1 glivha sepso,
izolati (65): 21 E.coli, 7 MSSA/MRSA, 7 Kleibesella pneumoniaea, 15 Strep.pneumoniae
0z
- 38: 11 gram+ 27 gram-, 1 polimikrobna sepsa
izolati (38): 20 E.coli, 4 Strep. pneumoniae, 1 MSSA/MRSA.



Povzrocitelji sepse

Moie

Randomized Controlled Trial > Lancet Respir Med. 2018 Jan;6(1):40-50.
doi: 10.1016/52213-2600(17)30469-1. Epub 2017 Nov 28.

Prehospital antibiotics in the ambulance for sepsis: a
multicentre, open label, randomised trial
Nadia Alam ', Erick Oskam 2, Patricia M Stassen 2, Pieternel van Exter 4, Peter M van de Ven 3,
Harm R Haak ©, Frits Holleman 7, Arthur van Zanten &, Hien van Leeuwen-Nguyen ?, Victor Bon 4,
Bart A M Duineveld ', Rishi S Nannan Panday ', Mark H H Kramer ', Prabath W B Nanayakkara '°;
PHANTASI Trial Investigators and the ORCA (Onderzoeks Consortium Acute Geneeskunde) Research
Consortium the Netherlands
- 10 prehospitalnin enot na Nizozemskem.
- Med 393 izolati iz hemokultur pri bolnikih s sepso (po SIRS kriterijih) so bili najpogostejsi:
144 E.coli, 40 MSSA/MRSA, 42 Strep. pneumonie, 18 ostali streptokoki, 17 P. mirabilis, 15 E.
feacalis.



Povzrocitelji sepse (nejasnega) izvora

Patients with community-acquired bacteremia of
unknown origin: clinical characteristics and
usefulness of microbiological results for therapeutic
issues: a single-center cohort study

- Doma pridobljena bakteriemija nejasnega izvora.
- 101 primerov v obdobju 11 let na oddelku za infekcijske bolezni v Franciji v Nici.
- lzolati: E. coli 25, streptokoki skupine D 12, viridans streptokoki 12 and MSSA/MRSA 11.



Hemokulture

E.coli NG 481
5. aureus [N 217
K.pneumoniae [ 106
P.aerugincsa [N 89
S.pneumoniae [ 85
E.faecalis M 57
P.mirabilis [l 49

N bolnikov 1813
KNS smo izolirali pri 339 bolnikih



Why is It, when something happens, It is always you three?
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Podatki UKC 2022

Vrsta
(N izolatov)

ampicilin
amoksicilin/klav. k.
piperacilin/tazobaktam*
cefuroksim - intravenozno
cefotaksim

ceftazidim

cefepim

ertapenem

imipenem

meropenem
ciprofloksacin®
levofloksacin
gentamicin

amikacin

trimetoprim/sulfametoksazol

E. coli
(N 4830)
%S %1
55,0 0
76,2 0
96,7 0
0 91,6
92,9 0,4
93,0 1.8
93,0 1,7
99,9 0
100 0
100 0
84,9 0
83,7 0,2
(93,7) ]
(99.6) ]

% R

45,0

23,8
33
8,4
6,7
5.2
5,2
0,1

15,0
16,0
6,3
0.4

24,0

Vrsta
(N izolatov)

penicilin
oksacilin*
vankomicin
teikoplanin
eritromicin
klindamicin
ciprofloksacin
linezolid
trimetoprim/sulfametoksazol
gentamicin
rifampicin
tetraciklin
mupirocin

%S
16,1
94,0
100
100
89,1
89,8

99,9
99,0
(95,0
99,8
96,9
95,2

5. aureus
(N 2950)

ﬂﬂﬁﬁﬁﬂﬂﬂﬂﬂﬂ

0.1
3,2

%R
839
6,0

10,9
10,2
58
0,1
1,0
50
0,2
3.0
1,7



Slovenija 2017

Slovenska komisija za ugotavljanje obcutljivosti za protimikrobna zdravila

Escherichia coli ¢utljivosti bakterij za antibiotike - Slovenija 2017
Staphylococcus aureus
Antibiotik Okrajsava %S % | % R
Ampicilin AM 50,9 / 49,1 Antibiotik Okrajsava %S %I % R
Amoksicilin s klavulansko ksl. AMC 79,9 / 20,1 Penicilin p 14,1 / 85,9
Amoksicilin s klav. ksl. - urin®*  AMCu 89,4 / 10,6 Oksacilin OX 923 / 7.7
HpIACn (a0t an 1L 8 el 1 Trimetoprim-sulfametoksazol SXT 99,4 0 0,5
Cefuroksim (i.v.) CXM i.v. 89,8 / 10,2 Vankomicin VA 100 / 0
Cefotaksim/ceftriakson CTX/CRO 91,0 0,4 8,5
Ceftazidim CAZ 92,0 1,5 6,5 i 3 i / Vet
Ertapenem ETP 99,9 0,1 0 Eritromicin E 88,6 0,2 11,2
Imipenem IPM 100 0 0 Klindamicin CcC 89,2 0,6 10,2
Gentamicin GM 91,9 0.2 7.9 Tetraciklin Te 97,0 0,2 28
Amikacin AN 99,1 0,6 0,3 Ciprofloksacin cip 91,0 / 9,0
Ciprofloksacin cip 78,1 1 20,9 Gentamicin® GM 95,7 / 43
Trimetoprim-sulfametoksazol SXT 70,2 04 29,4 Rifampicin* RA 99,6 0 0,4
Nitrofurantoin® FM 99,0 / 1,0

Slovenska komisija za ugotavlijanje obcutliivosti za protimikrobna zdravila (SKUOPZ). 2017



|zbira antibiotika za izkustveno
zdravljenje doma pridobljene sepse

S katerim antibiotikom v nasem okolju krijemo vecC kot 90% izolatov S.aureus in
E.coli, obenem pa ni prevec Sirokospektralen?

Cefuroksim v visokem parenteralnem odmerku



EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Diseases

Guidance Document on Cephalosporins
for Staphylococcus aureus Infection

24 February 2025



(kaj pa protistatilokokni antibiotik za
streptokokne okuzbe?)



Penicillins' MIC breakpoints Disk Zone diameter Notes
(mglL) content breakpoints (mm) MNumbered notes relate to general comments and/or MIC breakpoints.

§< R> ATU (pg) g > R< ATU |Lettered notes relate to the disk diffusion method.
Benzylpenicillin®, Streptococcus groups A, 0.03 0.03 1 unit 23 23 1/A. The susceptibility of streptococcus groups A, B, C and G to penicilins i inferred from the benzylpenicillin
CandG susceptibility fadications-other than-meningdis Lwith the exception of phenoxymethylpenicilin and
Benzylpenicillin®, 0.125 0125 1 unit 18 18 isoxazolylpenicilins for streptococcus group B, where there & nsufficient evidence for clinical efficacy.
5. agalactiae (group B streptococci) 2. Resistant isolates are rare or not yet reported. The identification and antimicrobial susceptibilty test result on
Ampicillin Note' Note' Note™ Mote" any such isolate must be confirmed and the isolate sent to a reference laboratory.
Ampicillin-sulbactam® Note' Note' Hote”™ Note” 3. The addition of a beta-lactamase inhibitor does not add cinical benefit.
Amoxicillin Note' Note' Note”* Hote"
Amoxicillin-clavulanic acid® Note' Note' Note® Mote™
Piperacillin Note' Note' Note® Note™
Piperacillin-tazobactam® Note' Note' Note™ Note™
Ticarcillin-clavulanic acid - - - -
Temaocillin - - B N
Phenoxymethylpenicillin Hote' Note' Note™ Note
Streptococcus groups A, C and G
Oxacillin Note’ Note’ Note™ Mote™
Streptococcus groups A, C and G
Cloxacillin Note' Note' Mote™ Mote”
Streptococcus groups A, C and G
Dicloxacillin Note' Note' Note™ Mote™
Streptococcus groups A, C and G
Flucloxacillin Note’ Note' Note® Mote™

Streptococcus groups A, C and G

*European Committee on Antimicrobial Susceptibility Testing Breakpoint tables for interpretation of MICs and zone diameters Version 15.0, valid from 2025-01-01

https://www.eucast.org/

Anaerobna hemokultura

Rezultat

2. Streptococcus agalactiae (beta hemoliticni skupina B)

Za pravilno interpretacijo rezuliaiov antibiograma je potrebno upoStevai komentarje pod t2belo in poznati osnowne opredelitve EUCAST.

penicilin
vERkomICin
artromicin
klimdarmicin

L1 | 0F) [0 | 0 | B

Legends za tabels -

S - OBRCUTLJIV, STANDARDNI REZFIM ODUERIAN A

Coredelitve so v dokumentu SKUOPZ: "Osn

ove sniibiograma po smemicsh EUCAST - £ od | juni] 2022 " Dosagljve ra htps:Vimi siskuopz.

Zaradi posebne interpretacije antibograma pe baldesishem menmpifisy 2 ob sume maa) nupnc cotrebec obvestll mikechiokoSki laboratonr].

Komentar za izolar 2

penicilin: pr 5. agalzchze rezulist velis ra peniciline (rszen s proistsfickokne pemicine i orsini fencksmetipeniciin], cefalosponne (rezen za cefiksim in cefazidim) in

Jrtapensmea

eritremicin: rezultat velja tudi za azitromicin, klsstomicn n oksiromicn




Kdaj pri sepsi nejasnega izvora krijemo
odporne povzrocitelje?

Vedno glede na izolate v zadnjem letu z ozirom na mesto okuzbe. Izbira antibiotika v
tem primeru glede na antibiogram predhodnih izolatov.

Visoka verjetnost ESBL/3-GCRE/P. aeruginosa je pri povezavah z okolji z visoko
prevalenco v zadnjih 3 mesecih (potovanje, hospitalizacija) ter uporabo
Sirokospektralnega antibiotika v zadnjih 2 mesecih.

Verjetnost enterokokov? Za doma pridobljeno sepso nejasnega izvora ni jasnih
dokazov za izkustveno terapijo proti enterokokom, o usmerjeni terapiji premislimo pri
bolnikih z nedavnim kompleksnim posegom v trebuhu.

ﬁ ' Stichting
WEA : Werkgroep
By 1 & Antibioticabeleid

The Dutch Working Party on Antibiotic Policy (SWAB) guideline for
https://swab.nl/nl empirical antibacterial therapy of sepsis in adults



Kleibsella pneumoniae, odporna na lll.gen.
cefalosporinov

third generation cephalosporin-resistant Klebsiella pneumoniae, EARS-Net, %R. Copyright, pub

Slovenia

Resistance %

Population: 2.1 million
Host: human y
Pathogen: Third generation cephalospornin-resistant Klebsiella pneumoniae

Source Year  Setting Sub.setting  Specimen N R %

EARS-Net 2021  Loboratory  notdetalled  Invasive T 7% 217
EARS:Net 2020 Laboratory notdetalled  Invasive 291 46 158
EARS-Net 2019  Laboratory  notdetalled  Invasive 303 S0 165
EARS-Net 2018 Laboratory  notdetalled  Invasive 289 43 149
EARS-Net 2017  Laboratory not detailed  Invasive 312 74 237
EARS-Net 2016  Laboratory notdetalled  Invasive 267 61 228

EARS:Net 2015 Laboratory notdetailled  Invasive 237 54 228

N=number isolotes, R=resistant isolates, %=resistance percentage

https://epi-net.eu/




Vpliv sepse na PK antibiotika

* Vpliv hipoalbuminemije

Zaradi izgub preko zilne stene v tretji prostor in preko GIT Jle pogosta hipoalbuminemija. Antibiotiki, ki se v
veliki meri _vezed(_) na proteine (ertapenem, ceftriakson, flukloksacilin, daptomicin) so tako v vecjem procentu
v nevezani obliki, zato se hitreje izloCajo iz telesa. Hkrati pa se zaradi veCjega deleza nevezanega
antibiotika povec€a volumen razporeditve.

« Spremembe volumna prerazporeditve

Zaradi prehoda tekocine v tretji prostor in obilnega nadomescanja tekocCin se volumen porazdelitve za
hidrofilne antibiotike mo¢no poveca.

Posledica pove€anega volumna prerazporeditve:

Lahko se zmanjSa najviSja koncentracija hidrofilnih antibiotikov, katerih uCinek je odvisen od koncentracije
(npr. aminoglikozidi).

Lahko pride do subterapevtskih koncetracijah proti koncu odmernega intervala pri antibiotikih, katerinh
ucinek je odvisen od Casa, ko je koncentracija nad MIK (npr. betalaktami).

Lancet Infect Dis. 2014;14(6):498-509



Antibiotic name f, % Refs.
Low bound
Ampicillin 15-25 [83, 84]
Meropemen 2; (1-10) [85-87]
Ceftolozane <20 [(88]
Ceftazidime 15.5-17 [87, 89, 90]
Cefuroxime 31.5 [87]
Linezolid 31 [91]
Levofloxacin 25-35 [83]
Ciprofloxacilin 25-35;39.6 (83, 92]
Piperacillin 20-30 [93]
Tazobactam 20-30 [93]
Moxifloxacin 26 [84]
Moderatetaly bound
Benzylpenicillin 65; (55-65) (83, 87]
Sulfamethoxazole 66; (40-50) (83, 87]
Trimethoprim 40-50 [83]
Cefoxitine 76.5 [87]
Highly bound
Flucloxacillin 94.7-96.2 [94]
Ceftriaxone 93.8; (90-97) (83, 87]
Daptomycin 90-94 [95]
Tigecyclin 81.2-92.9 [96]
Colistin 85.9-97.2 [97]

Antibiotics were grouped based on the extent of their protein
binding: low (0%-40%), moderate (40%-70%), and highly bound
(70%-99%). *f, fraction bound.

Clin Chem Lab Med. 2017, 55(9):1246-1261



CRITICAL ILLNESS

R
< < v > >
Hyperdynamic Altered fluid balance No organ Renal &/or hepatic Organ support
A Cardiac output Third spacing &/or altered dysfunction dysfunction RRT &/or ECMO
protein binding

v v v A4 v
A CL A Vvd Unchanged Vd and A vd & W CL A Vd and ?CL

CL N

v v v v v
W Plasma V¥ Plasma ‘Normal’ plasma A Plasma WV Or A Plasma
concentrations concentrations concentrations concentrations concentrations

Lancet Infect Dis. 2014;14(6):498-509



Vpliv septicnega stanja na PK antibiotika

 Pospesene izlo€anje

Pospeseno izloCanje antibiotika preko ledvic ob povecani glomerulni filtraciji in ob
pospesenem metabolizmu preko jeter.

e Povecana toksichost

Zaradi akutne ledvicne ali jetrne okvare lahko pride do zmanjSanega izloCanja antibiotika in
viSjih koncentracij v telesu, ki lahko vodijo v toksi€éno okvaro organov. Le-ti pa so za
toksiCne ucinke antibiotikov ob morebitni slabsi perfuziji in Skodljivem delovanju vnetnih
citokinov bolj obcutljivi.

Lancet Infect Dis. 2014;14(6):498-509



Odmerjanje antibiotikov pri sepsi

* Polnilni odmerki antibiotikov.

* Aplikacija betalaktamov v podaljSani infuziji.

* Pri akutni ledvi€ni okvari prvih 24-48 urah antibiotiki (betalaktami, kinoloni in tudi aminoglikozidi) v
polnih odmerkih.

Optimization of antimicrobial dosing in patients with acute kidney
injury: a single-centre observational study

Stephen Hughes®, Katie L. Heard®, Nabeela Mughal®** and Luke S. P. Moore (3 %

'Chelsea and Westminster NHS Foundation Trust, 369 Fulham Road, London SW10 9NH, UK; “North West London Pathology, Imperial
College Healthcare NHS Trust, Fulham Paloce Rood, London W6 8RF, UK; “National Institute for Health Research Health Protection
Research Unit in Healthcare Associated Infections and Antimicrobial Resistance, Imperial College London, Hammersmith Campus, Du
Cnne Rnnd_ | nndon W12 (NN 1K

Original Article

No increased risk of acute kidney injury after a single dose of
gentamicin in patients with sepsis

Maarten Cobussen, Jaclyn M. L. de Kort, Robert M. Dennert, Selwyn H. Lowe & Patricia M. Stassen &
Pages 274-280 | Received 15 Jun 2015, Accepted 02 Oct 2015, Published online: 15 Nov 2015



Pomen dobre anamneze In pregleda
bolnikove dokumentacije

...stanuje v DSO v Varazdinu,

kjer je oskrba cenejsa.... ....poleti zaradi poskodbe pri
kolesarjenju hospitaliziran v Italiji...

...mbx prazen, v crpp pa veC mikrobioloskih

....v e-receptu v v zadnjih dveh  izvidov iz NLZOH...

mesecih izdani Klimicin, Pancef in

Cisof....
....gre za osebo, ki si injicira
droge....

...pred enim mesecem je bil zdravijen

zaradi zobnega abscesa...
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