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Zakladni déleni IKR

Primarni IKR = stav, kdy je infekce v samotném krevnim Fegisti
* infekcni endokarditidy
e endarteritidy, tromboflebitidy

* spojené s pouzivanim cévnich katétru

Dr. Vani$: Uvod do nosokomialnich infekci, katetrové infekce, ranné infekce,
nosokomialni a ventilatorové pneumonie

Sekundarni IKR
* pnheumonie
* pyelonefritis

* ranné infekce



Pojem sepse

Sepse, pokud neni v€as rozpoznana a |éCena, je primarni
pricinou umrti na infekci



Pojem sepse

Definice Sepsis-1, 1992
SIRS z diivodu infekce

Box 1. SIRS (Systemic Inflammatory Response Syndrome)

Two or more of:
Temperature =38°C or <36°C
Heart rate >90/min
Respiratory rate >20/min or Paco, <32 mm Hg (4.3 kPa)

White blood cell count 12 000/mm* or <4000/mm?
or >10% immature bands

T: =10
<9

RR: =20

HR: =90

WEBC: =12,000
<4,000
>10% bands

PCO2 < 32 mmHg

SEPSIS

2 SIRS

_|_

Confirmed

or suspected
infection

X

SEPTIC
SHOCK




Pojem sepse

Definice Sepsis-2, 2003

doplnéné o vycet dalsich
patologii

vcetné alterace vedomi,
otoku, pozitivni bilance
tekutin, hyperglykémie atd.

Infection?
Documented or suspected and some of the followingb:

General parameters

Fever (core temperature >38.3°C)

Hypothermia (core temperature <36°C

Heart rate >90 bpm or >2 SD above the normal value for age

Tachypnea: >30 bpm

Altered mental status

Significant edema or positive fluid balance (>20 ml/kg over 24 h)

Hyperglycemia (plasma glucose >110 mg/dl or 7.7 mM/1) in the absence of diabetes

Inflammatory parameters

Leukocytosis (white blood cell count >12,000/pl)
Leukopenia (white blood cell count <4,000/ul)

Normal white blood cell count with >10% immature forms
Plasma C reactive protein >2 SD above the normal value
Plasma procalcitonin >2 SD above the normal value

Hemodynamic parameters

Arterial hypotensionP (systolic blood pressure <90 mmHg, mean arterial pressure <70,
or a systolic blood pressure decrease >40 mmHg in adults or <2 SD below normal for age)

Mixed venous oxygen saturation >70%?"

Cardiac index >3.5 1 min~! m—2c.d

Organ dysfunction parameters

Arterial hypoxemia (PaO,,F102 <300)

Acute oliguria (urine output <0.5 ml kg-! h-! or 45 mM/I for at least 2 h)

Creatinine increase =0.5 mg/dl

Coagulation abnormalities (international normalized ratio >1.5 or activated partial
thromboplastin time =60 s)

Ileus (absent bowel sounds)

Thrombocytopenia (platelet count <100,000/ul)

Hyperbilirubinemia (plasma total bilirubin >4 mg/dl or 70 mmol/1)

Tissue perfusion parameters

Hyperlactatemia (>3 mmol/1)
Decreased capillary refill or mottling



Pojem sepse

Definice Sepsis-3, 2016

zivot ohrozujici organova dysfunkce zptusobena neprimérenou, dysregulovanou
odpovédi hostitelského organismu na infekci



Pojem sepse

Klinicka kritéria: SOFA (sequential organ failure assessment)

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?

Score
System 0 1 2 3 -
Respiration
Pao,/Fio,, mm Hg =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x10%/pL =150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(umol/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1°
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <b
score”
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(umol/L)
Urine output, mL/d <500 <200

gSOFA

AMS

GCS<13

Hypotension
(systolic BP < 100)

Tachypnea
[RR>22)

22 suggests risk of poor outcome

2016

neexistuje standardizovatelny
diagnosticky test sepse



Mikrobiologicka diagnostika

Hemokultivace

Molekuldrni postupy



Hemokultivace

1- 3 dny

pozitivni

negativni
5 dni
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Jaké vlastnosti by mela mit idealni dg. metoda

Co na to hemokultivace:
* levna ano
* spolehliva citlivost jen 50 %

* rychla (az ultrarychla) trva desitky hodin



Hemokultivace
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43 targets

Tabulka 2. Analyty detekované testem BioFire BCID2 Panel

Grampozitivni bakterie

Enterococcus faecalis Staphylococcus spp. Streptococcus spp.

Enterococcus faecium Staphylococcus aureus E Streptococcus agalactiae (skupina B)

Listeria monocytogenes 1 Staphylococcus epidermidis Streptococcus pneumoniae
Staphylococcus lugdunensis Streptococcus pyogenes (skupina A)

Gramnegativni bakterie
Komplex Acinetobacter calcoaceticus-baumannii Enterobacterales
Bacteroides fragilis Komplex Enterobacter cloacae
Haemophilus influenzae Escherichia coli

Neisseria meningitidis (opouzdiena) Klebsiella aerogenes
Pseudomonas aeruginosa Klebsiella oxytoca
Stenotrophomonas maltophilia Skupina Klebsiella pneumoniae
Proteus spp.
Salmonella spp.

Serratia marcescens

Candida albicans Candida krusei Cryptococcus neoformans/gattii
Candica auris Candida parapsilosis

Candida glabrata Candida tropicalis

CTX-M KPC mecA/C NDM vanA/B
IMP mer-1° mecA/C a MREJ (MRSA) OXA-48-like VIM
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Moleku

arni metody

DNA diagnostika

na predem zvoleny jeden

mikroorganismus

patogen specifické PCR

na kterykoliv jeden
mikroorganismus

Sirokospektré, univerzalni,
broad-range,
panbakterialni PCR
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Molekularni metody

Sirokospektré PCR (gen 16S rRNA)
+ Sangerovo sekvenovani

10 hodin (intenzivnich)
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Vyuziti 16S na ruzny material

Srdecni krev
chlopné
Vzorku celkem 75 476
Vzorku pozitivnich 55 186
VzorkU pozitivnich kultivaéné a PCR 11 87
Vzorku pozitivnich jen PCR 44 73
VzorkU pozitivnich jen kultivacné 0 26
o
Falesna negativita PCR 0% 7 9

(% ze vSech vzork()



Moleku

arni metody

DNA diagnostika

na predem zvoleny jeden
mikroorganismus

patogen specifické PCR

N

na kterykoliv jeden

mikroorganismus

Sirokospektré, univerzalni,
broad-range,
panbakterialni PCR
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Molekularni metody

Sirokospektré PCR (gen 16S rRNA)
+ Sangerovo sekvenovani

\ multiplex PCR a T2MR T2 /

10 hodin (intenzivnich)

3,5 hodiny
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T2MR a ,ESCAPE"

e skupina Sesti virulentnich a (potencialné) rezistentnich bakterii
* mohou utéct béZzné ATB terapii kvlli svému MDR fenotypu

Escherichia coli E (EC)
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa

Enterococcus faecium

m U > R W



Zpet k hemokultivaci



Hemokultivace

Zlaty standard mikrobiologické diagnostiky sepsi (infekci krevniho recisté)

Tradiéni postup Novypostup s LTt

neopomine se

Jaky materidl krev krev druhy a dalsi odbér
V jakém okamZiku pFi vzestupu teploty pii podezieni na infekci  Snizeni rizika
kontaminace
_y v s s "parové hemokultury" Jeden jediny odbér
V jakém usporadadni . . .y ve vi v ¥ -
J P 2x az 3x dveé lahvicky 1x Ctyri az sest lahvicek

jedna hemokultura # jedna lahvicka
jedna hemokultura = set lahvi¢ek odebrany v dany okamzik,
resp. vSechny lahvicky odebrané v ramci diagnostiky septické prihody
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Snizeni rizika kontaminace
--> VySSi specificita vysetreni

»parové odbéry“ 3x za sebou Jediny odbér

kontaminace 3 %

kontaminace 3 %

kontaminace 3 %

50 % pozitivit je faleSnych 25 % pozitivit je faleSnych




Bézné kontaminanty hemokultur:

» koagulaza negativni stafylokoky
« Corynebacterium spp.

« Micrococcus spp.

« Bacillus spp.

« Cutibacterium acnes



Zvyseni pravdepodobnosti odberu dostatecného objemu krve
--> VySSi senzitivita vysetreni

Detection sensitivity

98.3%
100% CARER
0 =
90% 8_97 " a
v 1 mL krve je pouze 1 a? 10 bakteri | = B =iy
80% 5 B || Rl (PGECR — ] " Bk
- “a
Zadouci objem krve: 40 a7z 60 mL T | ‘ }
B | .
IgeEEg e
= — _—
Odbér jen jedné jediné lahvicky je k nicemu 20 ml 20 ml 60 ml

Lee et al. Detection of bloodstream infections in adults: how
many blood cultures are needed? 2007.
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Prakticke aspekty odberu hemokultury

Dostatecné mnozstvi krve, tj. 40 az 60 ml krve =4 az 6 lahvicek (kazda po 10 mL)
lahvicky naplnit celé (orientovat se podle stupnice na boku lahvicky)

e Aerobni a anaerobni lahvicky vzidy v poméru 1 : 1; odebirat aerobni lahvicky jako prvni v poradi
* Mykotickou lahvicku lze pridat k zakladnimu setu

 odbér z periferie

* Co nejcasnejsi zahajeni automatické inkubace krve



Management septickeho stavu

* Sirokospektra ATB |écba vcas (do jedné hodiny od zacatku):

beta-laktam (karbapenem nebo piperacilin/tazobaktam nebo cefepim)
+ aminoglykosid (amikacin nebo gentamicin)

pripadné + klindamycin (nebo linezolid) pri produkci toxinu

* hemokultivace

+ pripadne molekularni diagnostika



Kdy nabrat
hemokulturu?

Is severe sepsis/septic shock” or BCx being
infectiveendocarditis/endovascular < YES considered
infection* suspected? for new
clinical
¥ A
BCx RECOMMENDEDS What isthe pretest
Draw 2 peripheral sets probability of bacteremia?
/ | \
High (>50% Intermediate
iBh(>50%)  (510% and<so%) oW (<10%)

! ~N

Catheter-associated
bloodstream infection
Discitis/native VO
Epidural abscess
Meningitis
Nontraumatic native
septic arthritis
Ventriculoatrial shun
infections

Examples (low):

Acute pyelonephritis <’ ¢ |solated fever and/or
Cholangitis leukocytosis®
Nonvascular shunt infecticls + Nonsevere cellulitis
Prosthetic VO * Lower UTI (eg cystitis,

Severe CAP (PSIV and IV) prostatitis)

+ Nonsevere CAP, HCAP

Examples |low—intermediate)

Examples (very low):

Cellulitisin patients wit

hgmorbidities™ s Postoperative fever

within 48 hours of surgery

YES

v

BCx RECOMMENDED
Draw 2 peripheral sets

Is the patient at risk of endovascularinfection?
Is the primary site of infection not readily available
for culture prior to antibiotic initiation?

e Are BCx results otherwise likely to impact
management?
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Infekcni endokarditida

» predisponujici faktory: nahrada chlopné, kardiostimulator, iv. narkomani, revmaticka
horecka

* hemokultivace (opakované)
* echokardiografie (transezofagealni)

Vyvolavatelé:

S. aureus, streptokoky (viridujici), enterokoky, HACEK, nekultivovatelné (bartonella,
coxiella), kandidy

HACEK: Haemophilus aphrophilus (dnes Aggregatibacter), Aggregatibacter
actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, Kingella kingae



