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nfection, documented, or suspected, and some of the following:

General variables

—_———

Fever, >38.3 °C

Hypothermia (core temperature <36 °C)

Heart rate >90/min~" or more than two 5D above the normal value for
age

Tachypnea

Altered mental status

Diagnosticka kritéria
sepse

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

Hyperglycemia (plasma glucose =140 mg/dL or 7.7 mmol/L) in the
absence of diabetes

Severe sepsis definition = sepsis-induced tissue
hypoperfusion or organ dysfunction (any of the
ollowing thought to be due to the infectio

Cfnﬁammarory variabfeb

e —————
Leukocytosis (WBC >12000 L)

e ——
Sepsis-induced hypotension

Leukopenia (WBC count <4000 pL™)

Lactate above upper limits laboratory normal

Normal WBC count with greater than 10% immature forms

Plasma C-reactive Erotein more than two 5D abowve the normal value

Urine output <0.5 mL/kg/h for more than 2 h despite adequate fluid
resuscitation

Plasma procalcitonin more than 2 5D above the normal value
z Hemodynamic variables D

Acute lung injury with PaO_/FiO, <250 in the absence of pneumonia as
infection source

Y ==

Arterial hypotension (SBP <90 mmHg, MAP <70 mmHG, oran SBP
decrease =40 mmHg in adults or less than 2 5D below normal for age)

Organ dysfunction variables

Arterial hmoxemia ;PaO iFiO <3001

Acute lung injury with PaO_/FiO, <200 in the presence of pneumonia as
infection source

Creatinine >2.0 mg/dL (176.8 mol/L)

Acute oliguria (urine output <0.5 mL/kg/h for at least 2 h despite
adequate fluid resuscitation)

Bilirubin >2 mg/dL (34.2 wmol/L)

Creatinine increase >0.5 mg/dL or 44.2 pmol/L

1
Coagulation abnormalities (INR =1.5 or aPTT =60 s5)

Platelet count <100000 pL

Coagulopathy (international normalized ratio >1.5)

lleus (absent bowel sound)

Thrombocytopenia (platelet count <100000 plL™)

Hyperbilirubinemia (plasma total bilirubin =4 mg/dL or 70 pmol/L)

2 Tissue perfusion variables g

Hyperlactatemia (=1 mmol/L)

Decreased capillary refill or mottling

Schorr, CA, Zanotti, S, Dellinger, P.: Severe sepsis and
septic shock, Virulence, 2014, Vol. 5:1, 190-199.
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Komplexni diagnostika:

.J a k n a to ? patogen + biomarkery
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CRP

Diagnodza

» nedostatecnad senzitivita a specificita,
elevace u SIRS

» nutnost sledovani trendl, nedostatecna
kinetika

» nereflektuje tizi infekce

» nejasny cutt-off

Limitace
> hepatalni selhani

www.shutterstock.com - 20531084

V. Sankar, N.R. Webster, Clinical application of sepsis biomarkers, J Anesth, April 2013, Volume 27, pp 269-283
F. Bloos, K. Reinhart, Rapid diagnosis of sepsis, Virulence 5:1, jan. 2014 Volume5, pp 154-160
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myeloid di
expres

PCT

Diagndza
» nedostatecnd specificita, horsi vypovédni
hodnota u kriticky nemocnych
» nejasny cut-off
» sepse (0,5 -2,0 ug/l)

> SeptiCky sok (4 - 45 ug/l) www.shutterstock.com - 20531084
» heterogenita vysledk( v studiich
Limitace

» pacienti po transplantaci

V. Sankar, N.R. Webster, Clinical application of sepsis biomarkers, J Anesth, April 2013, Volume 27, pp 269-283

F. Bloos, K. Reinhart, Rapid diagnosis of sepsis, Virulence 5:1, jan. 2014 Volume5, pp 154-160
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Interleukin-6

Diagndza

» chybi data z velkych randomizovanych studii,
diskrepantni vysledky (SIRS vs sepse)

» nespecifita ( vzestup u tézkych oper.zakrokd,
autoimunni onemocnéni, rejekce)

» nejasny cut-off — 500 pg/I

Limitace

» pacienti po transplantaci
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Table 1. Diagnostic value and limitations of biomarkers to separate infectious from non-infectious causes of inflammation

Biomarker Source Sens. Spec. AUC LR* LR- Limitations
C-reactive protein?' Metaanalysis 0.75 0.67 B 243 0.42 Slo_w kinetic, Pndepen(ljent of mfchor“n severity,
(n=1386) increased in many inflammatory diseases
N Metaanalysis Increased in various non-infectious causes of SIRS
Procalcitonin® y 0.77 0.79 0.89 4.0 0.29 : :
(n=3244) (i.e., cardiac arrest, severe trauma)
Interleukin-6*7 CO(:O_rt;;;J)dy 0.82 0.75 0.86 - - Limited data, conflicting results
Metaanalysis . ) . . .
STREM-178 (n=1 79);} 0.79 0.80 0.87 4.0 0.26 | Presentin inflammatory disease without infection
Cohort stud . : :
LBP* o(no_r 35,:;) y 0.57 0.85 0.73 - - Non-specific marker of inflammation
suPAR® Co{:o_rtzs;t:)dy - - 0.62 - - Limited data; low diagnostic value for sepsis

Data give sensitivity (sens.), specificity (spec.), area underthe curve (AUC) from receiver operating characteristics, positive (LR*) and negative (LR") likelihood
ratios of a biomarker for differentiation of infectious vs. non-infectious causes of inflammation. LBP, lipopolysaccharide binding protein; suPAR, soluble
urokinase plasminogen activator receptor; sTREM 1, soluble triggering receptor expressed on myeloid cells 1.
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Diagndza

» nejsou data cost efektivity

» 24 hodinova dostupnost, 7 dnli v tydnu
» jen uréené spektrum patogent

» jen specifické rezistence

> nenahradi zatim hemokulturu
» naklady
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Technologie:
hybcell — cylindricka microarray

Prvni cylindricka microarray /Identifikace
patogeni v proteinti

Rychlejsi reakéni ¢asy navaznostigas iadia 0 chemickymi
kkIaSICkou INTEGROVANA lami )

kvantifikace

Snadné pouziti DIAGNOSTIKA

. SEPTICKYCH STAVU

(i v rutinnich laboratorich)

Patogeny Zanétlivé markery

Rezistenci k ATB Dysfunkce organt




Panel zanétlivych markeru a proteinGt

CRP
IL-6 Lipocalin (NGAL)

IL-10

Thrombomodulin

IL-8

PCT Fibronectin
SAA Biotin

Cystatin C Tachykinin

Vyvoj

Az 100 parametrli je mozné sledovat v ramci jednoho vzorku (100 pl) a béhem stejného ¢asového
rdmce (~20 minut)



Panel zanétlivych markeru a proteinu

Vzorek (plazma) Inkubaéni smés
4 . ) 4 . )
e = Cystatin C Cystatin C

(Fluorescence tagged)

IL-6 anti IL-6
\ ) @uorescence taggey

v — N, <

Kompetitivni Sandwich

YY XYY

anti CystatinC Ab anti IL-6 Ab




Panel patogenu

Escherichia coli Enterococcus spp.

Enterococcus faecalis G ram (+)

Staphylococcaceae

Klebsiella oxytoca

Klebsiella pneumoniae

Staphylococcus aureus
Enterobacter aerogenes . .
Staphylococcus epidermidis

Enterobacter cloacae
Streptococcaceae

Proteus mirabilis Streptococcus agalactiae/ dysgalactiae
Pseudomonas aeruginosa Streptococcus anginosus
Streptococcus pneumoniae

Bacteria general (99,9%) Streptococcus pyogenes




ldentifikace patoge nu: integrovany systém

. 1.DNA
~120 min izolace

MolYsis izolace Molzym

(1 ml pIné krve
- 100 pl eludt)

Klasicka PCR
(Amplifikace 16S & 28S
rDNA bakteridlnich a
houbovych genom)

~80 min L J
~20 mi 3. Kompakltnll'
sekvenovani

~220 min

Hyborg — hybcell
Analyza amplikon(
kompaktnim sekvenovanim

Automaticka analyza dat,
vytvareni dokumentace




1. Izolace nukleovych kyselin z plné krve

Priprava vzorkU: odstranéni lidské DNA

\
B Patogen [ krev

Bilé krvinky

Lyza patogenl

> 4

Selektivni
lyza bilych ”\\g -
IZZ' 'ky § \ | Purifikace DNA
rvine § J -
—> )
Digesce lidské Odstranéni I|dskej\
DNA , DNA
Uvolnéni lidské \ pomoci Inaktivace DN
DNA DNazy na t|Vace az

Izolace DNA pomoci MolYsis DNA izolacniho kitu firmy molzym



2. Identifikace patogenu: klasicka PCR

Vysledek: specificka amplifikace DNA

=
. [ 1 1esoNAAlignment |

10T T 20 T 30 40 50 60
I I I I I I

Staphylococcus aureu GGGAAGAACATATGTGTAAGTAACTGTGCACATCTTGACGGTACCTAATCAGAAAGCCAC
Staphylococcus epide GGGAAGAACAAATGTGTAAGTAACTATGCACGTCTTGACGGTACCTAATCAGAAAGCCAC
StaphylococcuS_Sapro GGGAAGAACAAATGTGTAAGTAACTGTGCACGTCTTGACGGTACCTAATCAGAAAGCCAC
Staphylococcusihomin GGGAAGAACAAACGTGTAAGTAACTGTGCACGTCTTGACGGTACCTAATCAGAAAGCCAC
Staphylococcus haemo GGGAAGAACATACGTGTAAGTAACTATGCACGTCTTGACGGTACCTAATCAGAAAGCCAC

---T-T------------ G---- Staph. aureus

-—=-A-T-——————————- A-—-- Staph. epidermis



3. Kompaktni sekvenovani

Krok 1: Asymetricka PCR + znaceni

Primer 1
—
DNA
TAGTGCTAGCTAGCTAG
————————— ATCACGATCGATCGATC ' ™= == == == m= = €—3X
l Primer 2 se znackou

3

aATrcacecaTCGATCGATC

Oznaceny PCR produkt

ATcACGATCGATCGATC
TCACGATCGATCGAT

5

cAacGATCGATCGATC
cacGATCGATCGATC

e

Technologie hybcell
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3. Kompaktni sekvenov
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Krok 2: Extenze primeru na pevné fazi
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Oznaceny PCR
produkt
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3. Kompaktni sekvenov
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Priprava pilotniho projektu



Evaluation for Severe Sepsis Screening Tool

Instructions: Use this optional tool to screen patients for severe sepsis in the emergency department, on the
medical/surgical floors, or in the ICU.

1. s the patient’s history suggestive of a new infection?

O  Pneumonia, empyema O  Skin/soft tissue infection O Endocarditis
O  Urinary tract infection O Bonefjoint infection O Implantable device infection
O  Acute abdominal infection O Wound infection O  Other infection
O  Meningitis O Blood stream catheter infection
Yes No
2. Are any two of following signs & symptoms of infection both present and new to the patient? Note:
laboratory values may have been obtained for inpatients but may not be available for outpatients.
O  Hyperthermia > 38.3 °C (101.0 °F) O Leukocytosis (WBC count =12 000 O  Hyperglycemia (plasma glucose
O  Hypothermia < 36 °C (96.8 °F) pL=1) =140 mg/dL) or 7.7 mmol/L in the
O  Altered mental status O  Leukopenia (WBC count < 4000 absence of diabetes
O  Tachycardia > 90 bpm pL=1)
O Tachypnea > 20 bpm
Yes No

If the answer is yes, to both questions 1 and 2, suspicion of infection is present:

v' Obtain: lactic acid, blood cultures, CBC with differential, basic chemistry labs, bilirubin.
v Atthe physician’s discretion obtain: UA, chest x-ray, amylase, lipase, ABG, CRP, CT scan.

3. Are any of the following organ dysfunction criteria present at a site remote from the site of the infection that are NOT
considered to be chronic conditions? Note: in the case of bilateral pulmonary infiltrates the remote site stipulation is waived.

SBP < 80 mmHg or MAP <65 mmHg

SBP decrease > 40 mm Hg from baseline

Creatinine > 2.0 mg/dl (176.8 mmol/L) or urine output < 0.5 mi/kg/h for 2 h

Bilirubin > 2 mg/dl {34.2 mmolfL)

Platelet count < 100 000 pL

Lactate > 2 mmol/L (18.0 mg/dI)

Coagulopathy (INR >1.5 or aPTT =60 secs)

Acute lung injury with PaO2/FiO2 <250 in the absence of pneumonia as infection source
Acute lung injury with PaO2/Fi02 <200 in the presence of pneumonia as infection source

Oooooooooao

Yes No

If suspicion of infection is present AND organ dysfunction is present, the patient meets the criteria for SEVERE SEPSIS and should
be entered into the severe sepsis protocol.

Date: / ) (circle: dd/mmi/yy or mm/dd/yy) Time: : (24 h. clock)

Version 7.2.13

Schorr, CA, Zanotti, S, Dellinger, P.: Severe sepsis and
septic shock, Virulence, 2014, Vol. 5:1, 190-199.
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Té7ka sepse - screening

Identifikace pacienta (pfijmeni, jmensg, ¢. pojisténce) - 3tite] |0 pacients ve studii | C=atum Cas
1. Je v anamnéze pacienta recentni infekce 7 I:lm I:lnz
Prsumdnie. empyem sk kOfe m ch el I B
fskice mofow] oh cest fskoe Eosiitound el Mplaracwan] ch WAL oh matenigi
Al Iiekere u inkams) infeb] dhsiey sk y At i T

Jrsamimgrs | Jemmmons imemices

2. Jeou minimalné 2 z nasledujicich znamek nové pritomne ? e [J=
| |-ypererrie naa 323 00 ‘cimiandle ned 93min | | mukoysio e 42 000 « 108
| |Hypocermie pod 35 UG oo rad 20min | |ueukopenibe pod 4 o0 x 108

Aerous mental St

Hypemiimiz, pgluiodza nad 7,7 mmcl!

& zarowe mepifiormnas: dilsipety meling

\ pripade, ze cdpoved na cbe otazky 1 a 2 je kladna, suspekiné se jedna o sepsi:

Vysetiete: Hemokultury, laktat, glukdzu, krevni obraz + diferencial, CRP, PCT, Presepsin,

Podle iwvahy oSetrujiciho lékate: ABER, bilirukin, kreatinin, troponin

Panel zanétlivych markrl a patogeni Anagnostics

AnD N

3. Jsou pitomné akutni urgénu_'.fé dvsfunkce mimo oblast infekce 7
(U bilateralnich plicnich infitratl neni podminka vzdalené lokalizace relevantni)

Systolidhy TH, pod ‘90 mmHg, anebo Stfedni arterialni TH, pod 85 mmHg

Pokles systolickeého TK o vic neZ 40 tom od vstupni hodnoty, nebo nasazeni noradrenalinu

Kreatinin nad 1788 pmol/l, snebo diuréza pod 0,5 mlkg/h po dobu 2 hodin

Celkowy bilirubin nad 24,2 mmol/|

Trombooytémie pod 100 x10%

Laktat nad 2 mmol/|

Koagulopatie - INR nad 1,5 anebo aPTT nad 80 sekund

{v plipadé&, Ze pneumanie neni

Akutni respira&ni selhani {acute lung injury) s PaC2/Fi02 pod 250

zdrojemn infekoe).

Imunosuprese:

Akutni respirac&ni selhani (acute lung injury) s Pa02/Fi02 pod 200
[v pfipad& Fe je zdrojem infekce pneumonie).

Ano Ne

W pfipadé suspestni sepse (Sast 1 8 2) a pfitomnych skutnich organowych dysfunkal (East 2) spliuie
pacient kritéria tEZke sepse.

Pilotni studie IKEM

Panel zanétlivych markert
opakovat za 24 hodin,
pak 3.,7.,a 10. den

Panel patogenu vstupné

Schorr, CA, Zanotti, S, Dellinger, P.: Severe
sepsis and septic shock, Virulence, 2014, Vol.
5:1, 190-199.



Pilotni studie IKEM

1. Je v anamnéze pacienta recentni infekce ?

Pneumdnie, empy&m

Infekce mocowych cest

Infekce kiZe a mékkych tkani

Akutni infekce v oblasti biisni dutiny

Infekce kostilkloubl

Meningitida

Infekce v rané

Katétrova infekce

2. Jsou minimalné 2 z nasledujicich znamek noveé pfitomné ?

Hypertermie nad 38,3 °C

Hypotermie pod 36 °C

Tachykardie nad 20/min

Alterovany mentalni stav

Tachypnoe nad 20/min

[ ]ano [ Ine

Endokarditida
Infekce implantovanych umélych materiald

Jinainfekce ...

[ Janvo [ ne

L eukocytoza nad 12 000 x 10%]
Leukopenie pod 4 000 x 10
Hyperglykémie, p-glukdza nad 7,7 mmalil
a zarovef nepfitomnost diabetu mellitu

V pripade, ze odpoved na obé otazky 1 a 2 je kladna, suspektné se jedna o sepsi:

Vysetrete: Hemokultury, laktat, glukozu, krevni obraz + diferencial, CRP, PCT, Presepsin,

Podle uvahy osetrujiciho lekare: ABR, bilirubin, kreatinin, troponin

Panel zanétlivych markria a patogenu Anagnostics



Pilotni studie IKEM

Ano Ne

3. Jsou pfitomne akutni organove dysfunkce mimo oblast infekce ?
(U bilateralnich plicnich infiltratl neni podminka vzdalené lokalizace relevantni)

Systolicky TK pod 90 mmHg, anebo Stfedni arterialni TK pod 65 mmHg
Pokles systolického TK o vic nez 40 torr od vstupni hodnoty, nebo nasazeni noradrenalinu
Kreatinin nad 176,8 umol/l, anebo diuréza pod 0,5 ml/kg/h po dobu 2 hodin
Celkovy bilirubin nad 34,2 mmol/l

Trombocytémie pod 100 x1 0%/

Laktat nad 2 mmol/l

Koagulopatie - INR nad 1,5 anebo aPTT nad 60 sekund

Akutni respiraéni selhani (acute lung injury) s PaO2/FiO2 pod 250

(v pfipadé, Ze pneumdnie neni zdrojem infekce).

Akutni respiraéni selhani (acute lung injury) s PaO2/FiO2 pod 200

(v pfipadé, Ze je zdrojem infekce pneumadnie).

Imunosuprese: Ano Ne

V pfipadé suspektni sepse (¢ast 1 a 2) a pfitomnych akutnich organovych dysfunkci (¢ast 3) splruje
pacient kritéria tézke sepse.



Zavery

Multimarkerova strategie

> kombinace vice markeru (zanét,
organova dysfunkce)

> jednoducha a dostupna
technologie 0

ww.shutterstock.com - 20531084

Diagnostika patogenu do 6 hodin
> uréeni rezistence

Kombinace ,,zanét, organova
dysfunkce, patogen” perspektiva v
specifictéjsi diagnostice sepse?
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Dékuji za pozornost
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