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Urgentna stanja v infektologiji

* sepsa in septicni Sok

» okuzbe osrednjega Zivéevja - gnojni meningitis, herpesvirusni encefalitis

nekrozantni fasciitis

* nekatere zoonoze s hudim potekom - leptospiroza, misja mrzlica

fulminantni virusni hepatitis B



Primer 1

e 23-letna bolnica

zbolela 3.1., slabost, siljenje na bruhanje, bolece zrelo
temp 39°C

bruhala 2%, mrzlica

sicer zdrava, nedavno bila na novoletni zabavi

klic vambulanto izbranega zdravnika

sepsa ali viroza”?

navodila?



Kdaj sem lahko Zivljenjsko ogrozen?

m ¢e me dusi, mocno boli v prsih ali izgubliam zavest
m ¢e mi nenadoma ohromi del telesa

m ¢e nenadoma dobim hud glavebol z bruhanjem, mot-
njami vida, govora, spomina z ali brez pridruzene visoke
temperature

m Ce bruham, izkasljujem ali odvajam kri ali odvajam érno,
smrdece, mazavo blato

m ¢e nenadoma dobim hude boleéine v trebuhu in imam trd
trebuh

m Ce imam novo nastale motnje srénega ritma (prepocasen
(< 50), prehiter (> 150) ali popolnoma nereden utrip

m ¢e imam veé dni visoko temperaturo in sem ob tem
omoticen, oslabel, bled, poten in imam neobi¢ajno nizek
krvni pritisk (npr. zgornji pod 100 mmHg)

https://www.zd-|j.si/zdlj/images/stories/kdaj_na_urgenco.pdf



Primer 1

 zvecer zacela nesmiselno odgovarjati na vprasanja, utrujena, glavobol, sla
spat

« ob 6: 30 najdena v postelji, brez smiselnega kontakta, z izpuscajem
« starsi poklicali reSevalce
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Spe{ial Communication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Merwyn Singer, MD, FRCP; Clifford 5. Deutschman, MD, M5; Christopher Warren Seymour, MD, M5c; Manu Shankar-Hari, M5c, MD, FFICM;
Djillali Annane, MD, PhD; Michael Bauer, MC:; Rinaldo Bellomo, MO; Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard 5. Hotchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg 5. Martin, MD, M5c;

Steven M. Opal, MD; Gordon D. Rubenfeld, MD, M5; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD, MPH

Sepsa je zivljenje ogroZzajoca odpoved organov, ki nastane zaradi
neuravnanega odziva gostitelja na okuzbo.
= okuzba + akutna sprememba tockovnika SOFA za = 2 tocki

Septicni sok:

- sepsa + vztrajna hipotenzija kljub ustrezni tekocinski reanimaciji
- potreba po vazoaktivni podpori za vzdrzevanje MAP = 65mmHg in
- vrednost laktata > 2 mmol/I



Proinflammatory response

Excessive inflammation causing collateral damage (tissue injury)
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Vir: CDC Vital signs 2016






CALL
ME
SEPSIS

Variabla

%
35-45let 3,5%
45 - 55 let 5,8%
55-65let 11,7%
Starost 65 -75 let 14,1%
75-85 let 29,7%
85-95 let 31,7%
nad 95 let 3,5%
Spol Zenske 41%
Moski 59%
ANMP 38%
Napoten iz Osebni zdravnik 12%
Druga klinika 27%
D50 24%
Sepsa 18%
Napotna diagnoza Septicni Sok 2%
Drugo 80%
V triaZi prepﬁznana sepsa Da 22,9%
Sepsa 75%
Septicni sok 25%

Mozina H, IPP UKCLJ 2023



Klju¢na vprasSanja - is¢i imunsko oslabelost!

Huda imunska oslabelost:
= stanje po presaditvi organov/krvotvornih mati¢nih celic

= akutna zavrnitev presajenega organa (stopnje 3 ali 4), ki je refraktarna
na zdravljenje prvega reda z glukokortikoidi

. gep)lavna nevtropenija (manj kot 0,5x107 nevtrofilcev/l za vec kot 10
ni

* hematolosko maligno obolenje

» zdravljenje z glukokortikoidi v odmerku = 0,3 mg/kg/dan prednizona
ali ekvwa*enta > 60 dni

jlenje z drugimi zaviralci T-celi¢cnega odziva (zaviralci kalcinevrina,

. zdravllj
zaviralci TNF-a, limfocitno specificna monoklonska protitelesa,

imunosupresivni nukleozidni analogi) > 90 dni
= zdravljenje z zaviralci B -celicnega odziva (ibrutinib)
* prirojena imunska okvara

Donnelly et al. Clin Inf Dis 2020; 71: 1367-76



Klju¢na vprasanja - iS¢i imunsko oslabelost!

= sladkorna bolezen

" letrna ciroza

» tumorji ¢vrstih organov

= osebe brez vranice

= uzivanje intravenskih drog
" alkoholizem

= HIV/AIDS

" nosecnice



Klju¢na vprasanja - epidemioloska anamneza

o

» hospitalizacija v tujini v zadnjih treh mesecih?
» znana kolonizacija z odpornimi bakterijami?
» antibioti¢no zdravljenje v zadnjih treh mesecih?

» stik s kontaminirano vodo, hrano, aerosolom
« zoonoze s septi¢nim potekom, Legionella spp.

» poskodbe, rane, piki zuzelk



Aktivno iskanje vira okuzbe £l

Simptomi in znaki okuzbe posameznih organskih sistemov
= aktivno isc¢i vir okuzbe - kliniéni pregled, RTG, UZ (POC)
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Review > Expert Rev Anti Infect Ther. 2023 Jul-Dec;21(8):891-900.
doi: 10.1080/14787210.2023.2237192. Epub 2023 Jul 18.

SIRS, SOFA, qSOFA, and NEWS in the diagnosis of
sepsis and prediction of adverse outcomes: a
systematic review and meta-analysis

Xia Qiu , Yu-Peng Lei T Rui-Xi Zhou ' 2

Results: Fifty-seven included studies showed good overall quality. Regarding sepsis prediction, SIRS
demonstrated high sensitivity (0.85) but low specificity (0.41), gSOFA showed low sensitivity (0.42) but
high specificity (0.98), and NEWS exhibited high sensitivity (0.71) and specificity (0.85). For predicting
in-hospital mortality, SOFA demonstrated the highest sensitivity (0.89) and specificity (0.69). In terms
of predicting 7/10/14-day mortality, SIRS exhibited high sensitivity (0.87), while qSOFA had high
specificity (0.75). For predicting 28/30-day mortality, SOFA showed high sensitivity (0.97) but low
specificity (0.14), whereas qSOFA displayed low sensitivity (0.41) but high specificity (0.88).



Chart 1: The NEWS scoring system

Physiological

parameter

Respiration rate
. 9-11 12-20 21-24
(per minute)
Sp0,Scale 1 (%) 92-93 94-95 =96
Sp0., Scale 2 (%) 8485 96-87 88—92- 93-940on | 95-960n
= =93 on air cxXygen oxygen
Air or oxygen? Oxygen Air
Systolic blood 91-100 | 101-110 | 111-219
pressure (mmHg)
Pulse (per minute) 41-50 51-50 91-110 111-130
Consciousness Alert
Temperature (°C) 35.1-36.0 | 36.1-38.0 | 38.1-39.0 =39.1

Chart 2: NEWS thresholds and triggers

MEW score Clinical risk | Response

Aggregate score 0—4 Low

Red score
Score of 2 in any individual parameter

Ward-based response

Low—medium Urgent ward-based response®

Aggregate score 5—6 Medium Key threshold for urgent response®

* Response by a dinician or team with competence in the assessment and treatment of acutely ill patients and in recognising when the
escalation of care to a critical care team is appropriate.
“*The response team must also include staff with aritical care skills, including airway management.



Hudo ogrozeni bolniki

NEWS > 6

tahikardija > 130/min

sistolni krvni tlak < 90 mmHg ali manj kod 40mmHg od obicajnega
novonastala potreba po kisiku (40% VM za saturacijo 92%)
zmanjSano/odsotno uriniranje v zadnjih 18h

marmoriranost

clanoza

aktat > 2.5 KLICI INTENZIVISTA ZA SPREJEM v EIT
‘ TAKOJSNJE PODPORNO ZDRAVLJENJE,
HEMOKULTURE IN ANTIBIOTIK (V 1H!)



Prokalcitonin

31. For adults with an initial diagnosis of sepsis or septic shock and
adequate source control where optimal duration of therapy is unclear,
we suggest using procalcitonin AND clinical evaluation to decide
when to discontinue antimicrobials over clinical evaluation alone

Weak recommendation, very low quality of evidence Weak recommendation, low quality of evidence

16. For adults with suspected sepsis or septic shock, we suggest against
using procalcitonin plus clinical evaluation to decide when to start
antimicrobials, as compared to clinical evaluation alone

* cut-off vrednosti 0,5 — 2 pg/1
* poviSan tudi pri politravmi, obseznejsih kirurSkih posegih, po presaditvi organov

* brez razlik v klini¢nih 1zidih ¢e so/niso uporabljali PCT za uvedbo antibioti¢ne
terapije

SSC 2021
Kondo Y et al. J Int Care 2019; 7: 22



Table 2 Main host-response biomarkers used in routine practice in critically ill patients

C-reactive protein Procalcitonin

Properties Acute phase protein (pentraxin) Hormokine

MNormal values 0.08 mg/dL (median) <1 ng/mL

Maximum peak =50 mg/dl (> 1000 % reference value) =100 ng/mlL (> 10.000 x reference value)
Source Liver Virtually all cells and macrophages
Time to increase after insult 4-6 h 3-4h

Time to peak concentration 36-50h Around 24 h

Half-life 19h 22-35h

Possible confounders

Steroids No effect frequent false negatives
Immunosuppression No effect frequent false negatives
Neutropenia No effect frequent false negatives

Renal failure MNo effect 1

Renal replacement therapy No effect 11

Chronic liver failure 8 (70% of the normal) No effect

Acute liver failure No CRP increase No effect

Secondary infection (2nd hit) B (70% of 1st episode) 381 (10% of 1st episode)
Bacterial vs viral infections Poor Poor

CRP C-reactive protein, PCT Procalcitonin

Povoa P et al. Intensive Care Med 2023; 49: 142-153



Mikrobioloska diagnostika

8 - 10 ml krvi v vsako steklenicko

2 para - razlicna mesta

transport v lab v 2h - ¢e ni mogoce, shranimo pri sobni temperaturi,
zascitene pred svetlobo, najvec 12h

= il

5
=

i

https://imi.si/wp-content/uploads/2024/06/Likar-10_Odvzem-in-
transport-vzorcev_2021-1.pdf




Principi protimikrobnega zdravljenja

» prodiranje na mesto okuzbe

» baktericidno delovanje

» maksimalni mozni odmerki v zacetni fazi bolezni

" intravenska aplikacija

» akutna ledvi¢na odpoved - prilagoditi odmerek po 48h!

= casovni okvir?



% Antibiotics: it is all about timing, isn't it?

p.

Antibiotic Timing

Shock is present

Shock is absent

Sepsis is definite Administer antimicrobials Immediately, ideally within 1 hour of

or probable recognition

Administer antimicrobials
Sepsis is possible Immedilately, ideally within
1 hour of recognition

Rapid assessment* of
infectious vs noninfectious
causes of acute illness

Administer antimicrobials
within 3 hours if concern
for infection persists

*Rapid assessment includes history and clinical examination, tests for both infectious and non-infectious causes of acute illness
and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this should be completed within 3 hours
of presentation so that a decision can be made as to the likelihood of an infectious cause of the patient’s presentation and timely

antimicrobial therapy provided if the likelihoed is thought to be high.

Fig. 1 Recormmendations on timing of antibiotic administration

SSC 2021



Izbira protimikrobnega zdravljenja




Vir Antibiotik Odmerjanje
okuzbe

kozZa in flukloksacilin 2g/6uriv
podkozje

celulitis

nekrotizirajo¢i | ampicilin/sulbaktam 3g/6uriv

fasciitis (tip 1, +

Fourniejeva gentamicin 5 - 7 mg/ kg idealne telesne teze
gangrena) + na 24 uriv
klindamicin 900 mg/ 8 uriv

nekrotizirajoc¢i | cefotaksim ali 2g/6uriv
fascitis (tip 2) ceftriakson 2g/12uriv

+

klindamicin 900 mg /8 uriv

Vir Antibiotik Odmerjanje
okuzbe
pljuca amoksicilin s klavulansko 1,2g/6uriv
kislino ali
cefotaksim ali 2g/ 6uriv
ceftriakson (PSI 4-5, EIT) 2g/12 uriv
+
azitromicin ali 1000 mg iv 1.dan, nato 500
mg/24 ur iv
moksifloksacin ali 400 mg/ 24 uriv
levofloksacin 500 mg/ 12 ur iv
osrednje | ceftriakson ali 2g/12uriv
ZivCevje cefotaksim 2g/4ureiv
+/-
ampicilin* 2g/4ureiv
secila gentamicin ali 5 - 7 mg/ kg idealne telesne teze
na 24 uriv
cefuroksim 1,5 g/6hiv
+/-
ampicilin** 2g/6uriv
trebuh amoksicilin s klavulansko 1,2g/6uriv
kislino ali
ampicilin/sulbaktam ali 3g/8uriv

gentamicin

+

metronidazol

ali
piperacilin/tazobaktam***

5 - 7 mg/ kg idealne telesne teze
na 24 uriv

500 mg/ 8 uriv

4,5g/6uriv

neznan amoksicilin s klavulansko 1,2g/6uriv
kislin ali
ampicilin/sulbaktam 3g/8uriv
+
gentamicin 5 -7 mg/ kg idealne telesne teze iv

* ob sumu na okuzbo z Listerio monocytogenes (starost > 50 let, nosecnice, oslabljena imunost)
** ob mozni okuzbi z enterokoki (prisotnost urinskega katetra, predhodno zdravljenje s
cefalosporini, predhodna hospitalizacija, posegi)

*** predhodna hospitalizacija, antibioti¢no zdravljenje v zadnjih treh mesecih, imunska
oslabelost

Izkustveno zdravljenje sepse domacega okolja
https://www.quibaguide.com/?culture=en



Ne pozabimo na “source control”




Podporno zdravljenje

/| Targeta MAP of 65 mm Hg. kristaloidi +/- noradrenalin
If central access is not initiating vasopressors
yet available peripherally.*
Corticosteroids

Recommendation

58. For adults with septic shock and an ongoing requirement for vaso-
pressor therapy we suggest using |V corticosteroids
Weak recommendation; moderate quality of evidence

Remark

The typical corticosteroid used in adults with septic shock is IV hydrocor-
tisone at a dose of 200 mg/day given as 50 mg intravenously every 6 h
or as a continuous infusion. It is suggested that this is commenced at a
dose of norepinephrine or epinephrine = 0.25 mcg/kg/min at least 4 h
after initiation

SSC 2021



Bakterijski meningitis

= Streptococcus pneumoniae VROCINA (CT glave???
» Nesseria meningitidis GLAVOBOL ) ?C§v<8
. . BRUHANJE - zariscni
= [ jsteria monocytogenes FOTOEOBIIA nevrolotki
» Haemophilus influenzae MOTNJA ZAVEST] \_izpadi )
videz bister moten
levkociti (x10¢/1) 0-5 100-60.000
beljakovine (g/l) < 0.45 1,0-5,0
glukoza 60-75% krvne glukoze < 40% krvne glukoze

[ meningokok - pazi motnje koagulacije!!! ] [ Terapija? J




Herpesvirusni encefalitis

HSV 1, 2

vrocina, halucinacije, nenavadno obnasanje

zaris¢ni nevroloski izp

epilepti¢ni napad

adi

likvor - PCR za dokaz HSV 1,2 - v prvih 72h lahko neg.

Vrsta preiskave

videz
levkociti (x109/1)
beljakovine (g/l)

glukoza

Normalen likvor Herpesvirusni encefalitis

bister bister ali krvavkast
0-5 0-1000
<0.45 0.5-1.5

60-75% krvne glukoze 60-75% krvne glukoze ali blago v

Terapija: aciklovir 12,5 mg/kg g8h iv



Zakljucek

potek bolezni + ocena imunske oslabelosti + epidemiologija

* ocena ogrozenosti

mikrobioloska diagnostika (hemokulture +/- druge ustrezne kuznine

protimikrobna terapija:
* urgentna - septic¢ni Sok, zelo verjetna sepsa
* hitra - mozZna sepsa/manj ogrozen bolnik
» baktericidna, visoki odmerki, prodira na mesto okuzbe

e “source control”

ustrezna navodila, ¢e klini¢na slika ni prepricljival
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