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struktura prednasky

Vymezeni pojmu

Vyvoj definice sepse
Epidemiologie/ekonomika

DG (klinika, laborator, skore qSOFA, SOFA)

Th (ATB, resuscitacni protokol, Th dle

patofyziologie). Dnes personalised/presicion
medicine



POJMY

Infekce — pritomnost ciziho mikroorganismu,
vyvolavajici obrannou reakci (lokdlni/celkova)

Bakteriémie — pritomnost bakterii v krevnim
recisti (virémie/fungémie/parazitémie)

Inflamace — obranny mechanismus proti
infekci (lokalni/celkova; kratko-dlouhodob3;
proinflamacni/imunosupresivni)

Sepse
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definice SEPSE

Konsensudlni konference ACCP/SCCM, konana v roce 1991, definovala
sepsi jako aktivaci systémoveé zanétlivé odpovéedi (SIRS) na pritomnost
ciziho (mikro)organizmu a stratifikovala jeji tizi (sepse, tézka sepse a
septicky Sok) (1).

Bone RC, Balk RA, Cerra FB, et al. Definitions for sepsis and organ failure and guidelines for the use of innovative therapies in sepsis. The ACCP/SCCM Consensus Conference Committee. American
College of Chest Physicians/Society of Critical Care Medicine. Chest 1992 Jun;101(6):1644-55.

SIRS (alespon 2 z 4 znamek)

Temperature > 38°C, or < 36°C

HR > 90 beats/min

Respirations > 20/min

WBC count >12,000/mm3, or <4,000/mm3, or >10% immature Neu
SIRS zplisobeny mokroorganismem = SEPSE

SEPSE + selhavani 1 organu (hypotenze reag. na tekutinu) = TEZKA SEPSE
TEZKA SEPSE + $okovy stav (vasopresory) = SEPTICKY SOK



DG sepse (Sepsis-3)

Treti konference, konana pod zastitou SCCM/ESICM v roce 2015 navrhuje
zasadni zmeény: opustit koncept SIRS a sepsi v podminkach ICU definovat jako
zménu organové funkce (definovanou jako dSOFA > 2) zplGsobenou
(suspektni) infekci. Septicky Sok pak definovat jako hypotenzi vyzaduijici ke
korekci (MAP > 65 mmHg) vazopresory a zaroven pritomnost tkanovée
hypoperfuze (laktat > 2 mmol/I).

Singer M, Deutschman CS, Seymour CW et al (2016) The Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3). JAMA 315(8):801-810

Sepsis I-Il:  Sepsis =|[Suspected infection]|+ [SIRS]
Sepsis-lll:  Sepsis =|[Suspected infection]|+ [qSOFA] + [SOFA]
Infection Mortality

indicator indicators




epidemiologie SEPSE



incidence Severe Sepsis
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Severe Sepsis - incidence narusta
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mortalita Severe Sepsis
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|écime starsi, vice nemocné lidi, muze a...

Severe sepsis incidence and mortality
increase with age

Mortality

Mortality %
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... naklady jsou obrovské...

Severe Sepsis Costs a Lo
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*Average LOS 19.6 days
*Average cost $22,100/case
*Total national hospital cost was $16.7 BILLION SE

Medical
Center

*52.3% of costs in those >64 years
*30.8% total costs in those >74 years
Angus et al, Crit Care Med 2001; 29: 1303-10




Mortality related to severe sepsis and septic shock among critically ill
patients in Australia and New Zealand, 2000-2012.

Kaukonen KM1, Bailey M2, Suzuki S3, Pilcher D4, Bellomo R5.

JAMA. 2014;311(13):1308-1316. doi:10.1001/jama.2014.2637
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

No. of patients 2708 3783 4668 5221 6375 6987 7627 8529 8797 10277 11367 12213 12512



diagnostika SEPSE |
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triage nemocnych

OTAZKY:

Je vibec nemocny?

Muze byt Iécen ambulantné?

Ma zustat v nemocnici?

Je akutné ohrozen? Ma byt pfijat na monitorované luzko?



SOK - definice pojmu
situace, kdy krevni ob¢€h neni schopen zajistit dodavku
nutnych latek pro metabolizmus bunky. To vede k energetickému
(=2 funkénimu = morfologickému) selhani bunky:.

Porucha mikro (makro) cirkulace

kapilérAni leak Na+K+ATPaza
I @ 3 7 Venula
I 0 0 i
‘ . shunt

PORUCHA HEMODYNAMIKY
Nepomér spotreby (VO2) a dodavky (DO2) kysliku



sokovy stav
- tfi brany do nemocného
JL Vincent:
* CNS — kvalitativné/kvantitativne
e Kuze
* Ledviny

E TYPeSOfShOCk The NEW ENGLAND JOURNAL of MEDICINE

62%

Distributive (septic)

BREVIEW ARTICLE

CRITICAL CARE MEDICINE

simon R Finfer, M.D, and Jean-Louis Vincent, M0, Ph.D, Editors

Circulatory Shock

Jean-Louis Vincent, M.D., Ph.D., and Daniel De Backer, M.D., Ph.D.

4% -« ” 2%
Distributive - Obstructive
(nonseptic)

16% 16%
Cardiogenic Hypovolemic

H EMIGL ] MED 36918 MEJM.ORC OCTOEER 31, 2013



quick SOFA
(2 ze 3 kritérii)

Quick SOFA( SOFA( g SOFA) Se; SOFA) Seymor et al

e

Systolic blood pressure <100mmHg

Early Screening for Performance Improvement




Sequential [Sepsis-Related] Organ
Failure Assessment (SOFA) Score

_ System | o | 1 | 2 | 3 | 4




KV projevy nestability

A) Hypotenze:

* a) systolicky arterialni tlak (systolic arterial pressure, SAP) < 90 mm Hg
nebo jeho nahly pokles o0 30-40 mmHg nebo

* b) stredni arterialni tlak (mean arterial pressure, MAP) < 60 mm Hg.

* CAVE: sokovy stav mUlze byt pfitomen i bez hypotenze (tzv.
,kompenzovany Sok“) a pripadné nerozpoznani kritické situace u
normotenzniho nemocného muze mit fatalni dasledky.

B) Tachykardie — srdecni frekvence > 100/min.

* CAVE: tachykardie nemusi byt pritomna u nemocnych chronicky
uzivajicich betalytika.



hypotenze

MAP = SV x SVR

© medicalpicture no: 59580

Problém? ]
ECHO Problém?

CRT

(tamponada, tenzni PNO)



Kuze - mame pred o¢ima

* skvrny na kuzi
(mramorovana kuze — mottled skin)
* prokrveni nehtového ltizka
(capillary refill time)
* chladna akra
(Tcent — Ttoe; Tforearm — Tthumb)



INTENSIVE CARE MEDICINE

Counter Current Exchange

Mottling score
5

SCORE 2 SCORE 4

Fig. 1 Left: the mottling score is based on a mottling area
extension on the legs. Score 0 indicates no mottling; score 1, a
modest mottling area (coin size) localized to the center of the knee:
score 2, a moderate mottling area that does not exceed the superior
edge of the kneecap; score 3, a mild mottling area that does not
exceed the middle thigh; score 4, a severe mottling area that does
not go beyond the fold of the groin; score 5, an extremely severe
mottling area that goes beyond the fold of the groin. Right:
Examples of the mottling score




Intensive Care Med (2012) 38:529-530
DOI 10.1007/s00134-011-2443-6

Ulf C. Schneider
Peter Vajkoczy

“The beach position”:

crossed legs as a marker

for a favourable clinical course
in neurological intensive care
unit patients

Accepted: 19 November 2011

Published online: 8 December 2011

© Copyright jointly held by Springer and
ESICM 2011




diagnostika SEPSE i

e laborator



dostupnost akutni
biochemie/hematologie

POC analyzatory:
k dispozici 3 v arealu FN
(ARK, I.CHK)

Centralni laboratore
- Budova D




laborator

Tize stavu:

e pa02 (> 13 kPa, > 8 kPa)

e 5a02 (srovnani s Sp02)

e pCO2 (>6...8 kPa, zaroven pH)

 pH (7,36 —7,44; logaritmicka stupnice)

 BE (pouze MAc ma neg BE, vySe pozitivity u RAc —
schopnost kompenzace, chronicita)

Sepse: (senzitivita > specificita)
* Leu, CRP, PCT....



laborator — laktat
marker ,,anaerobniho metabolismu”

BLOOD LACTATE LEVEL

glucose

Il - aerobic metabolism l

prtvate | - anaerobic metabolism
A \/
lactate
Y

(7

11 - lactate clearance (liver....)

2e + O+ 2H*




terapie SEPSE

* ATB (vCas a osetreni loziska)

* podpurna lécba
(vymeéna plynt (plice) + perfuze (KV systém) +
nahrada selhavajicich organti)

* |écba zasahujici do patofyziologie sepse



LECIT??? (interakce mikrob — organizmus)

ACQUISITION
CARRIAGE
OVERGROWTH
\\
COLONIZATION
INFECTION
> >
SURVEILLANCE SAMPLES DIAGNOSTIC SAMPLES
(throat, rectum) LOWER AIRWAY,BLOOD,BLADDER




1 hod u septického soku

1.0 5

0.8

fraction of total patients

0.6 1

Duration of hypotension before initiation of]effectiveantimicrobial
therapy is the critical determinant of survival in human septic shock*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;

wmm survival fraction B
== cumulative effective et
antimicrobial initiation

S A0 - Mot Tt St S e > S Pz 4
LRI I I T I IR Q\%%\Q

time from hypotension onset (hrs)

R, Oy %, R Ry X, &y Gy &, 2 % g

Ll

(Crit Care Med 2006; 34:1589-1506)

Effective:

a) ATB odpovida mikrobiologickym ndleziim
ziskanym béhem 48 hod

b) ATB empiricky odpovida danému
Klinickému syndromu



adekvatni ATB - Sepse

100 :
. ATB wrong excess survival
80 - ATB ok
=) - % survival LR 49,2
S
) D
*? it 23.1
S
& 90 -
= 1 38
20+ 19.8 31.7
0 - 8.7
- ' H Y :
Sepsis Severe sepsis  Septic shock

Garnacho-Montero J, CCM 2003



1 hod
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Ferrer (2014) .
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3 hod ED triage

The Impact of Timing of Antibiotics on Outcomes
in Severe Sepsis and Septic Shock: A Systematic
Review and Meta-Analysis*

Sarah A. Sterling, MD; W. Ryan Miller, MD; Jason Pryor, MD; Michael A. Puskarich, MD;

Alan E. Jones, MD

care are not supported by the available evidence. (Crit Care Med

201b; 43:1907-1915)
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RIVERS The NEW ENGLAN D
JOURNAL o MEDICINE

V prilomové publikaci v NEJM v roce 2001 predstavil Emanuel
Rivers uspésny (redukce absolutni mortality o 16 %), agresivni
(CZK, méFeni Scv02, RBC, dobutamin) koncept protokolizované

$estihodinové resuscitace septického $oku a odstartoval éru EGDT
v podminkach emergency/ICU.

RIVERS, E., NGUYEN, B., HAVSTAD, S., ET AL. Early goal-directed therapy in the
treatment of severe sepsis and septic shock. N Engl J Med, 2001, 345, p. 1368-1377.

Test: kontinualni monitorace Scv02, protokolizace
tekutina + vasopresor + dobutamin + RBC



2012 RECOMMENDATIONS

A. INITIAL RESUSCITATION

1. Protocolized, quantitave resuscitaon of
patients with sepsis-induced tissue
hypoperfusion (defined in this document as
hypotension persisting after initial fluid
challenge or blood lactate concentration 4
mmol/L). Goals during the first 6 hr
resuscitation:

* a.Central venous pressure 812 mm Hg
* b. Mean arterial pressure > 65 mm Hg
* c. Urine output > 0.5 mL/kg/hr

* d. Central venous (superior vena cava)
or mixed venous oxygen saturation 70%
or 65%, respectively (grade 1C).

2. In patients with elevated lactate levels,
targeting resuscitation to normalize lactate
(grade 2C).




»SEPSIS TRILOGY“ (PROCESS, ARISE, PROMISE)

* ProCESS (porovnani hospitalizacni mortality v D60): n = 1351
nemocnych, 31 center, mortalita 21 % (EGDT), 18,2 % (modifikovany
protokol), 18,9 % (standardni |é¢ba).

* ARISE (porovnani ,all cause” mortality v D90): n = 1600 nemocnych,
51 center, mortalita 18,6 % (EGDT) a 18, 8% (standard).

* ProMiISe (porovnani ,all cause” mortality v D90): n = 1260 nemocnych,
56 center, mortalita 29,5 % (EGDT) a 29,2 % (standard).

Shrnujici metaanalyza konstatuje, ze EGDT neni lepSi nez

standardni péce o nemocné se septickym Sokem v podminkach
emergency a je spojena se zvysenou konzumaci zdroju.

Investigators TP. A randomised trial of protocolised care for early septic shock.

N Engl J Med, 2014, 370, p. 1683-1693.

ARISE Investigators. Goal-directed resuscitation for patients with early septic

shock. N Engl ) Med, 2014, 371, p. 1496-1506. doi: 10.1056/NEJM0a1404380. Epub
2014, Oct 1.

MOUNCEY, PR., OSBORN, TM., POWER, GS. ,ET AL. Trial of early, goal-directed
resuscitation for septic shock. N Engl J Med, 2015, 372, p. 1301-1311. doi: 10.1056/
NEJM0a1500896. Epub 2015, Mar 17.

ANGUS, DC., BARNATO, AE., BELL, D., ET AL. A systematic review and meta-
-analysis of early goal-directed therapy for septic shock: the ARISE, ProCESS and
ProMlISe Investigators. Intensive Care Med, 2015, 41, p. 1549-1560. doi: 10.1007/
s00134-015-3822-1. Epub 2015, May 8.



Intensive Care Med (2015) 41:1549-1560
DOI 10.1007/s00134-015-3822-1

D. C. Angus
A. E. Barnato
D. Bell

R. Bellomo
C.-R. Chong

SEVEN-DAY PROFILE PUBLICATION

Study
1D OR (95% CI)
|

Rivers et al. (2001) & | 0.52 (0.31, 0.86)
Jones et al. (2010) < 1.47 (0.82, 2.60)
ProCESS Investigators (2014) ——.— 1.17 (0.88, 1.55)
ARISE Investigators (2014) —.I— 0.98 (0.76, 1.26)
ProMISe Investigators (2015) —I.— 1.02 (0.80, 1.30)

Overall (l-squared = 56.7%, p = 0.055)

1.01 (0.88, 1.16)

@ CrossMark

A systematic review and meta-analysis of early

goal-directed therapy for septic shock:
the ARISE, ProCESS and ProMISe Investigators
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2016 RECOMMENDATIONS

A. INITIAL RESUSCITATION

1. Sepsis and septic shock are medical emergencies, and we
recommend that treatment and resuscitation begin immediately (BPS).
2. We recommend that, in the resuscitation from sepsis-induced

hypoperfusion, @t least 30 mL/kg of IV crystalloid fluid

be given within the first 3 hours (strong recommendaon, low quality of
evidence).

3. We recommend that, following initial fluid resuscitation, additional
fluids be guided by frequent reassessment of hemodynamic status
(BPS).

Remarks: Reassessment should include a thorough clinical examination
and evaluation of available physiologic variables (heart rate, blood
pressure, arterial oxygen saturation, respiratory rate, temperature,
urine output, and others, as available) as well as other noninvasive or
invasive monitoring,as available.

4. We recommend further hemodynamic assessment (such as assessing
cardiac funcon) to determine the type of shock if the clinical
examination does not lead to a clear diagnosis (BPS).

5. We suggest that dynamic over static variables be used to predict
fluid responsiveness, where available (weak recommendation, low
quality of evidence).

6. We recommend an initial target MAP 65 mmHg in patients

with septic shock requiring vasopressors (strong recommendaon,
moderate quality of evidence).

7. We suggest guiding resuscitation to normalize

lactate i patients with elevated lactate levels as a marker of
tissue hypoperfusion (weak recommendaon, low quality of evidence).



|écba patofyziologie septického soku

hypoxie
I/R o
elastaza + transkripCni faktory
NOXa
— Monoj> Leu j> —> I\inppaB —>
Infekt adhese o
(LPS,PG) TNF  IL1,IL6 endotel, hladk4 svalovina cév
nekrosa 1L10 e
+ PARS
P4
INOS,COX2,iIHO NO ROC (OH.)
~— > TX, PG —> ONOO
@ CO A

. SOD, katalaza
dalsi systémy: koagulace, komplement, Kininy... Se vit C vit E



léCba patofyziologie septického Soku 11

Dle patofyziologie:

koagulace: AT III, aktivovany protein C — stazen z trhu
komplement: inhibitor C1 esterazy

VO AAd

» vasopresin — ANO (u méné zavazného SS ?)

« angiotenzin Il (sepse + ARDS?)



terapie SEPSE zaver

Algoritmus, jak udélat nejméné chyb:

* najit si ¢as a vysetrit

* poradit se

e opakovat vysetreni

* monitorovat (klinicky, fyzikalni hodnoty, laborator)



A4

Zaver

* Neurologie — ,time is brain®

e Kardiologie — time is muscle”

* |Intenzivni medicina (SEPSE) — TIME IS LIFE
Spolecnost: Osveta (sepse.....)

Nemocnice: Aktivni vyhledavani ohrozenych
nemocnych - RRT/METcall



