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Sepse, proc€ se zajimat?

* syndrom, vznikly jako dysregulovana odpovéd pacienta
na infekci, vedouci k nové organové dysfunkci
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Definice - historie

* prvni robustni definice v roku 1994 (tzv. Boneho kritéria), délila sepsi na tri klinické
jednotky

— sepse, tézka sepse, septicky Sok

» definice zalozena na syndromu systémové zanétlivé odpoveédi (SIRS) + infekt
— kritéria s nizkou specificitou a bohuzel i malou senzitivitou
— pro splnéni nutna pozitiva dvou a vice kritérii
— ponechany pouze pro definici tzv. neinfekéniho SIRS  Body temperature: >38°C or <36°C

Heart rate: >90 beats per minute

Tachypnea: manifested by a respiratory rate >20 breaths
per minute or a PaCO, of <32 mmHg

White blood cell count: >12,000/mm? or <4,000/mm?,
or the presence of >10% immature neutrophils

https://www.acepnow.com/wp-content/uploads/2015/07/feature-story_pg19c.png
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SIRS - Systemic Inflammatory Response Syndrom

e jedna se o dysregulovana systémova zanétliva odpovéd organizmu na radu inzultd
— vede k aktivaci zanétu i ve tkanich neposkozenych primarnim inzultem

— vede k jejich tzv. sekundarnimu poskozeni, coz je podstatou rozvijejici organové dysfunkce

' Neinfekén priciny SIRS |
polytrauma ‘
' velké operace (kardiochirurgické, nitrobfisni)

akutni nekrotizujici pankreatitida i
| intoxikace

po CPR (soucést tzv. post-resuscitacniho syndromu)

| ischemicko/reperfuzni poskozeni — reperfuzni syndrom

popaleniny '

| krvédceni |

|
! # 7 i .. . ’ . . s v .
| Dll(ﬂl embolie | zdroj: Intenzivni medicina v praxi, Jan Maldska, Jan Stasek, Milan

Kratochvil, Vdclav Zvonicek a kol., 2020, ISBN 978-80-7345-675-7.

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékarska fakulta Masarykovy univerzity




Definice sepse

e v soucasné dobé je akceptovana treti definice (SEPSIS-3) z roku 2016

 kritéria pro sepsi
— predpokladana nebo prokazana infekce s novou organovou dysfunkci
(nahle zvysSeni SOFA skdre o > 2 body)

 kritéria pro septicky Sok
— podskupina pacientl, u niz dominuje porucha obéhu a bunééného metabolizmu
— perzistujici hypotenze s nutnosti nasazeni vazopresort k udrzeni MAP> 65 mmHg
— zvyseny laktat 2 2mmol/l navzdory adekvatni tekutinové resuscitaci
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Organova dysfunkce- SOFA score
THE SEQUENTIAL ORGAN FAILURE ASSESSMENT (SOFA) SCORE
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patofyziologie .

priming
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ORGANOVA DYSFUNKCE

zdroj: Intenzivni medicina v praxi, Jan Maldska, Jan Stasek, Milan
Kratochvil, Vdaclav Zvonicek a kol., 2020, ISBN 978-80-7345-675-7.
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Patofyziologie —

* Na primarni inzult reaguje télo systémovou zanétlivou odpovédi organismu (= SIRS —
Systemic Inflammatory Response Syndrom)
— Deregulovana hyperaktivace prozanétlivych mechanismua — aktivace neutrofili a makrofagu,
uvolnéni vysokych hladin cytokinQ (cytokine storm)
* Cil SIRS — komplex nespecifickych reakci organismu s cilem lokalizovat a eliminovat
inzult s naslednou reparaci poskozenych tkani a jejich funkci
— Systém nespecifické imunity reaguje pomoci PRR receptort (Patern Recognition Receptors)

* Napr. TLR (Toll-like receptors) nachazejici se na povrchu imunitnich bunék, bunék stfev a plicniho epitelu

-----

6, TNFalfa,...), komplementu atd.

* Tim dochdzi k dalsi aktivaci makrofagl a neutrofilll, tim se amplifikuje zanétliva reakce a dochazi k
deregulaci

— Zaroven dochazi k aktivaci protizanétlivych mechanismda (cilem je udrzeni homeostazy)
nazyvanych CARS (Compensatory Anti-inflammatory Response Syndrom)
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Patofyziologie —

e Oxidacni stres
— uplatnuje se v prirozené imunitni reakci jako soucast snahy o zneskodnéni patogenu
— pro spravni fungovani je nutna rovnovaha mezi prooxidacnima a antioxidacnima déji
— dochazi k poruseni rovnovahy, coz vede k poskozeni tkani a organové dysfunkci

e Oxid dusnaty

— vyznamna uloha v patogenezi
— Aktivace iNOS (inducibilni NO syntetazy)

— enormni koncentrace a rozvoj systémové vazodilatace az vazoplegie, endotelidlni dysfunkce a
myokardialni dysfunkce
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Patofyziologie

e Endotelialni dysfunkce
— Aktivované neutrofily produkuji adhezivni molekuly nadmérné se vazici na povrch endotelu
* Produkce proteolytickych enzymd, prostaglandinu, leukotrien(

— zvysSena permeabilita vedouci k tzv. kapilarnimu leaku

* Unik tekutin do intersticia, coz je podkladem distributivniho Soku

— ztraci fyziologické antikoagulacni vlastnosti a vede k difuzni aktivaci koagulace

» dochazi k tvorbé mikrotromb, coz mlze byt podkladem tzv. diseminované intravaskularni koagulace

* Bunécna dysoxie a tkanova hypoxie
— porucha utilizace kysliku v mitochondriich
* SniZzena produkce ATP — bioenergetické selhani buriky

— porucha dodavky kysliku do bunék

e porucha makrocirkulace (Sokové stavy) i mikrocirkulace (porucha perfuze na Urovni kapilar)
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Patofyziologie —

 Mikrocirkulace

— dullezity faktor, ktery spolu s poruchou makrocirkulace vede k neadekvatni dodavce a utilizaci
kysliku ve tkanich
— k poruse vede kombinace vicerych faktoru:
* tvorba mikrotrombu
* zvySena permeabilita endotelu (otok)
 otevirani arterio-vendznich zkratt (tzv. shunting)
* porusena regulace vazodilatace a vazokonstrikce

A: septicky pacient
B: zdravy pacient

https://medintensiva.org/es-microcirculatory-monitoring-in-septic-patients-
articulo-50210569116302650
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Patofyziologie

* Makrocirkulace
— porucha obéhu, typicky priznak sepse/ septického Soku
— uplatiuji se rysy vsech druht Soku
— Distributivni Sok
» dominujici podil v disledku vazodilatace
— Hypovolemicky Sok
* relativni hypovolémie
* ztrata intravaskularnich tekutin pfi permeabilité endotelu
* febrilie
* nizky prijem tekutin
— Kardiogenni Sok
* septicka kardiomyopatie
— Obstruktivni Sok

* mikrotrombotizace
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Patofyziologie —

* Dysfunkce stfeva/GIT
— strukturdlni a funkéni zmény strevniho epitelu z divodu hypoperfuze splanchniku
— zvysSena strevni permeabilita vedouci k translokaci strevnich baktérii

e plvodné i neinfekéni inzult mlze vést k systémové mikrobidlni stimulaci

— porucha strevni slizni¢ni imunity (GALT- Gut Associated Lymfoid Tissue)

* Apoptdza
— dochazi k ni v burikach:
* bunkach poskozenych organech
* bunkach imunitnich

— role je zatim sporna

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékarska fakulta Masarykovy univerzity



Patofyziologie —

* Imunosuprese
— rozviji se predevsim v pozdéjsich fazich,
uplatiuje se vicero faktord

* prevaha kompenzatorni protizanétlivé reakce
(CARS- Compensatory Anti-inflammatory Response
Syndrom) l

e apoptdza imunitnich bunék
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zdroj: Intenzivni medicina v praxi, Jan Maldska, Jan Stasek, Milan
Kratochvil, Vdclav Zvonicek a kol., 2020, ISBN 978-80-7345-675-7.
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Patofyziologie

priming
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patofyziologie .

* Multiorganova dysfunkce

— akutni a potencidlné reverzibilni selhani dvou a vice organt/ organovych systém, které je
zpusobeno radou rznych klinicky odlisSnych pricin

— nejedna se o specifickou chorobu, ale syndrom, spole¢ny pro radu vyvolavajicich inzultd

— v soucasnosti nemame k dispozici kauzalni lIécbu, ale pouze tzv. organové podptirnou lécbu,
kterd pokud je zahajenda c¢asné, dava pacientim moznost na zotaveni

— MOF (Multiple Organ Failure) popisuje stejny syndrom
* MODS se ¢asto pouziva pro méneé vyjadrenou organovou dysfunkci (SOFA 1-2)
* MOF pro nejvice zavaznou formu (SOFA 3-4)
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Patofyziologie —

* Multiorganova dysfunkce- etiologie

— nejcastéjsi skupinou pacientl u kterych dochazi k progresi zakladniho onemocnéni v MODS
jsou pacienti se sepsi

— k rozvoji MODS muze vést také rada neinfekénich inzultt

* trauma, rozsahle operace, popaleniny, vSechny druhy Sokovych stav(, pankreatitida, akutni krvaceni do GIT,
stavy po Uspésné kardiopulmonalni resuscitaci

— riziko rozvoje MODS se u rliznych pacientu lisi
 akutni operacni vykon, riziko cca 7%
 sepse/septicky Sok, riziko az 80%
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Patofyziologie

* Multiorganova dysfunkce- epidemiologie

— vysoka mortalita (dosahuje az 70%), koreluje s tizi syndromu ktera je kvantifikovana poctem
dysfunkcnich organu

' Potet selhavajicich organi Incidence v sepsi Mortalita
| 1 74% 21%

2 21% 44 %
3 5% 65 %

4 1% 76 %

— mortalitu ovliviuje také rada dalsich faktoru:

* komorbidity, vék, stav vyzZivy, télesni zdatnost, stav imunity,...

— nejvyssi mortalitu maji nemocni, ktefi v ramci MODS dysfunkci:
» koagulace (53%), jater (45%) a CNS (44%)

zdroj: Intenzivni medicina v praxi, Jan Maldska, Jan Stasek, Milan
Kratochvil, Vdclav Zvonicek a kol., 2020, ISBN 978-80-7345-675-7.
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Definice sepse

e v soucasné dobé je akceptovana treti definice (SEPSIS-3)

 kritéria pro sepsi
— predpokladana nebo prokazana infekce s novou organovou dysfunkci ~ MODS
(nahle zvyseni SOFA skore o > 2 body)

 kritéria pro septicky sok
— podskupina pacientl, u niZz dominuje porucha obéhu a bunééného metabolizmu
— perzistujici hypotenze s nutnosti nasazeni vazopresort k udrzeni MAP> 65 mmHg
— zvyseny laktat = 2mmol/l navzdory adekvatni tekutinové resuscitaci
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Sepse je definovana jako Zivot ohroZzujici organova dysfunkce zpusobena dysregulovanou odpovédi organismu na infekci.
Organova dysfunkce je definovana jako akutni zména v celkové hodnoté SOFA skore = 2 vznikajici nasledkem infekce.

Tab. 1 Prehled novych definici Sepsis-3

* Inicialni SOFA skare (t. j. kalkulované pred rozvojem infekce) je u pacientl s neznadmou anamnézou predchozich organovych
dysfunkci povazovano za vychozi ,nulovou™ hodnotu

» SOFA skore = 2 predstavuje vzestup rizika umrti 0 10 % v celkové populaci hospitalizovanych pacientU s predpokladanou infekci.
U kazdého pacienta s mirnou organovou dysfunkci mize dojit k dalSimu zhorseni stavu, tato skutecnost zddraznuje nutnost zaha-
jeni casnych a adekvatnich intervenci (pokud jeste nebyly zahajeny).

Sepse je definovana jako Zivot ohrozuijici stav vznikajici v situaci kdy odpovéd organismu na infekci poskozuje vlastni tkané a organy.

U pacientl s predpokladanou infekci Ize predikovat riziko prodlouzeni hospitalizace v intenzivni péci | zvysené mortality na zakladé
parametrt quick SOFA (qSOFA), tedy pfitomnosti minimalné dvou z nasledujicich parametru:

1. alterace stavu védomi - Glasgow Coma Scale (GCS) <15

2. hodnota systolického krevniho tlaku (sTK) = 100 mm Hg

3. dechova frekvence (DF) = 22/min.

Septicky Sok je podskupinou sepse, kdy probihajici patologické procesy na obéhové Urovni nebo na Urovni bunécéného metabolis-
mu maji intenzitu dostatecnou k zasadnimu zvyseni mortality.

Septicky 3ok Ize definovat na zakladé pritomnosti sepse a pretrvavajici hypotenze, ktera vyzaduje aplikaci vazopresorl k dosazeni
hodnot stfedniho arteridlniho tlaku (MAP) = 65 mm Hg a s hodnotou sérového laktatu = 2 mmol/Il i pfes adekvatni tekutinovou
resuscitaci. Nemocnicni mortalita pacientt naplnujicich uvedena kritéria presahuje 40 %.

PREHLEDOVY ELANEK

Definice sepse 2016 (Sepsis-3)
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Jak vypada pacient se sepsi?

* kombinace priznaku infekce a aktivace inflamatornich cest spolu s rozvojem organové
dysfunkce

» Specifické potize
— febrilie, jasny infekcni fokus, elevace zanétlivych parametrd, nova orgdnova dysfunkce
— ,tfi okna do mikrocirkulace”- dysfunkce CNS, oligurie, prodluzeny kapilarni navrat

* Nespecifické potize

— relativné cCasté
— schvacenost, tachykardie, tachypnoe
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GUIDELINES

, . , Surviving sepsis campaign: international
Jak vypada pacient se sep5|? guidelines for management of sepsis and septic
shock 2021

* ne vzdy to plati, po sepsi tfeba aktivné patrat

1. For hospitals and health systems, we recommend using a per-
formance improvement programme for sepsis, including sepsis
screening for acutely ill, high-risk patients and standard operating

° qSOFA procedures for treatment
Mldentlflkovane na zakladeé retrospektivni analyzy, které jsou u paC|enta S

—pfip

— prist), We recommend against using gSOFA compared to SIRS, NEWS, or
MEWS as a single screening tool for sepsis or septic shock

Although the presence of a positive gSOFA should alert

the clinician to the possibility of sepsis in all resource set- \
tings; given the poor sensitivity of the qSOFA, the panel |
issued a strong recommendation against its use as a Sin- | e

Klinika anesteziologie, le Screenln tOOl
resuscitace a intenzivni medic

Fakultni nemocnice Brno

Lékarska fakulta Masarykovy univerzity




Jak vypada pacient se sepsi?

* Pacient s jakoukoliv novou organovou dysfunkci
— Ventilace
— Obéh
— Veédomi
— Koagulace
— Ledviny
— GIT

* Podezreni na infekci nebo potvrzena infekce
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Jak diagnostikovat sepsi?

* diagnostika musi probihat paralelné ve vice smérech

e potvrzeni infekce
— laboratorni parametry (CRP, PCT, presepsin, IL-6,....)

nalezeni lokalizace/zdroje sepse

— kombinace klinickych, biochemickych a zobrazovacich vysetreni a nasledného
mikrobiologického potvrzeni (kultivace, sérologie, PCR)

— Plice, bricho, CRBSI, mocové ustroji
e posouzeni stupné organové dysfunkce
— SOFA score

— laktat: dllezity parametr tkdriové hypoxie/dysoxie a zaroven tize onemocnéni, ktery ma i
prognostickou silu

Klinika anesteziologie,

resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékarska fakulta Masarykovy univerzity



Jak postupovat u pacienta se sepsi?

* jedna se o medicinskou emergenci, zahrnuje nékolik souslednych Cinnosti tzv. balicku
— ¢asné rozpoznani sepse
— inicidlni resuscitace
— lécba infekce s nalezenim/odstranénim jejiho zdroje
— hemodynamicka stabilizace
— management organové dysfunkce

 balicky (Bundles) je soubor |écebnych opatreni, které pokud jsou provadény
soucasné, maji vetsi efektivitu, nez pokud jsou pouzity samostatnée
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Bundles - , balicek do 1 hodiny“

* odbér laktatu a opakovani odbéru, pokud je =2 2 mmol/I

e odbér hemokultur pred podanim ATB

e podani sirokospektrych ATB

* tekutinova resuscitace balancovanym krystaloidem

* nasazeni vazopresoru k udrzeni MAP > 65 mmHg jiz béhem tekutinové resuscitace

e doporuceni k balicku

— jednej bez casové prodlevy, jakmile je sepse/septicky Sok rozpoznan (jedna se vidy o urgentni
stavy)

— monitoruj pozorné odpovédi na terapeutické intervence




Hour-1 Bundle Surviving Sepsis -
Initial Resuscitation for Sepsis and Septic Shock Campalgn ¢

© 5,

Administer broad- Apply vasopressors If
MEDICAL spectrum antiblotlcs. hypotensive during or
EMERGENCY after fluld resuscitation to
maintain a mean arterial
l"'":?ﬂ:'r“:;lih; z?on o pressure = 65 mm Hg.
sepsls/septic shock. Begin rapid
My not complete all Bundle elements administration of ‘E
within ene heur of recognition. 30 mL/kg crystalloid N
for hypotenslon or : )
l lactate = 4 mmol/L. %]
—O— v
Measure lactate level. |
Remeasure lactate ..
If Initial lactate '
elevated (> 2 mmol/L). LA
\. S ‘
—0— =2 |
Obtain blood cultures 7
before administering
antiblotics. ‘
/ I

Klinika anesteziologie,
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Terapie
« Casné rozpoznani sepse
* |nicialni resuscitace obehu

4. Sepsis and septic shock are medical e i ecom-
mend that treatment and resuscitatior| begin immediately

Best Practice Statement

5. For patients with sepsis induced hypoperfusion or septic shock we
suggest that at leas{ 30 mL/kg of intravenous (IV) crystalloid fluid
should be given witl{in the first 3 h of resuscitation

Weak recommendation, low-quality evidence

6. For adults wijth sepsis or septic shock, we suggest using dynamic ]

measures to guide fluid resuscitation, over physical examination or
static paramevers arore

Weak recommendation, very low-quality evidence

Remarks

Dynamic parameters include response to a passive leg raise or a fluid
bolus, using stroke volume (SV), stroke volume variation (SVV), pulse
pressure variation (PPV), or echocardiography, where available

7. For adplisaaith sensis orsentic shock, we suggest guiding resuscita-

tion tgdecrease serum lactate jn patients with elevated lactate level,
over not Using serum lactate

Weak recommendation, low-quality evidence

Remarks

During acute resuscitation, serum lactate level should be interpreted
considering the clinical context and other causes of elevated lactate

8. For adults with septic shock, we suggest usind capillary refill time i)
. guide resuscitation as an adjunct to other measures of perfusion

Weak recommendation, low-quality evidence

Recommendation

9. For adults with septic shock gn v ressors, we recommend an initial
target mean arterial pressurg(MAP) of 65 mm Hgbver higher MAP

targets

Recommendations

32. For adults with sepsis or septic shock, we recommend usinglcrgstal—
first-line fluid for resuscitation
Strong recommendation, moderate quality of evidence

33. For adults with sepsis or septic shock, we suggest using|balanced
crystalloids instead of normal saline for resuscitation
Weak recommendation, low quality of evidence

34. For adults with sepsis or septic shock, we suggest usinglalbumin)in
patients who received large volumes of crystalloids over using crystal-
loids alone

Weak recommendation, moderate quality of evidence

35. For adults with sepsis or septic shock, we recommend against using

“aweleJOr resuscitation

Strong recommendation, high quality of evidence

36. For adults with sepsis and septic shock, we suggest against using
#TI0r resuscitation
Weak recommendation, moderate quality




Recommendations

Terapie

37. For adults with septic shock, we recommend using{norepinephrine
as the first-line agent over other vasopressors. Strong recommendation

Dopamine. High quality evidence

Vasopressin. Moderate-quality evidence

Epinephrine. Low-quality evidence

Selepressin. Low-quality evidence

Angiotensin Il. Very low-quality evidence

Remark

In settings where norepinephrine is not available, epinephrine or

dopamine can be used as an alternative, but we encourage efforts to

improve the availability of norepinephrine. Special attention should

be given to patients at risk for arrhythmias when using dopamine and

epinephrine

* |nicidlni resuscitace obéhu

38. For adults with septic shock on norepinephrine with inadequate MAP
levels, we sugges{adding vasopressir] instead of escalating the dose
of norepinephrine

Weak recommendation, moderate-quality evidence

Remark

In our practice, vasopressin is usually started when the dose of norepi-
nephrine is in the range of 0.25-0.5 pg/kg/min

39. For adults with septic shock and inadequate MAP levels despite nor-
epinephrine and vasopressin, we suggest adding epinephrine
Weak recommendation, low-quality evidence

*‘ Kinika anesteziotogie, 0. For adults with septic shock, we suggest against using terlipressin
LeHarand farica Masarykovy univerzity Weak recommendation, low quality of evidence




Terapie —

* |nicidlni resuscitace obéhu

Recommendations

41. For adults with septic shock and cardiac dysfunction with persistent
hypoperfusion despite adequate volume status and arterial blood

pressure, we suggest eitherladding dobutamine to norepinephrinejor

! using epinepnrine alone |
eak recommendation, Tow quality of evidence

42. For adults with septic shock and cardiac dysfunction with persistent

hypoperfusion despite adeguate volume status and arterial blood pres-
sure, we suggesﬂa;ainst using levosimendan]

Weak recommendation, low quality of evidence

Klinika anesteziologie,

ssssss itace a intenzivni mediciny
Fakultni nemocnice Brno

Lékarska fakulta Masarykovy univerzity



Terapie —

* |nicidlni resuscitace obéhu

Recommendations

43. For adults with septic shock, we suggest using|invasive monitoring]

of arterial blood pressureover non-invasive monitoring, as soon as
practical and if resources are available
Weak recommendation, very low quality of evidence

44. For adults with septic shock, we suggest starting|vasopressory

[peripherally to restore MAP|rather than delaying initiation until a cen-
tral venous access is secured

Weak recommendation, very low quality of evidence
Remark

When using vasopressors peripherally, they should be administered only

for a short period of time and in a vein in or proximal to the antecubital
fossa

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékarska fakulta Masarykovy univerzity




o

Vasoactive Agent Management

Use norepinephrine
as first-line
vasopressor

For patients with septic shock
on vasopressor

Target a MAP of
65mm Hg

Consider invasive
monitoring of arterial
blood pressure

Strong recommendations

If central access is not yet
available

Consider initiating
vasopressors
peripherally*

If MAP is inadequate despite
low-to-moderate-dose
norepinephrine

Consider adding
vasopressin

Weak recommendations

If cardiac dysfunction with
persistent hypoperfusion is
present despite adequate
volume status and blood
pressure

Consider adding
dobutamine or
switching to
epinephrine

*When using vasopressors peripherally, they should be administered only for a short period of time and in a vein proximal to the

antecubital fossa.

Fig. 2 Summary of vasoactive agents recommendations




Terapie

 Detekce infekce a terapie infektu

11 Foradults with suspected sepsis or septic shock but unconfirmed
infection, we recommend continuously re-evaluating and searching
for alternative diagnoses and discontinuing empiric antimicrobials if an
alternative cause of illness is demonstrated or strongly suspected

Biomarkers to start antibiotics

Recommendation

6. 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

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékarska fakulta Masarykovy univerzity

2. For adults with possible septic shock or a high likelihood for sepsis, w
recommend administering antimicrobials immediately, ideally within
1 h of recognition

S

! a ] k)
Strong recommendation, very low quality of evidence (Sepsis without shock

3. For adults with possible sepsis without shock, we recommend rapid
assessment of the likelihood of infectious versus non-infectious causes
of acute illness

Best Practice Statement

Remarks

Rapid assessment includeqhistory and clinical examination, testsffor bott
infectious and non-infectious Causesfor acute 1Mness and Immedi-

ale treatment 1or acute conditions that can mimic sepsis. Whenever
possible this should be completed within 3 h 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
likelihood of sepsis is thought to be high

14, For adults with possible sepsis without shock, we suggest a time-
limited course of rapid investigation and if concern for infection
persists, the administration of antimicrobials within 3 h from the time
when sepsis was first recognised

Weak recommendation, very low quality of evidence

v

15. For adults with a low likelihood of infection and without shock, we
suggest deferring antimicrobials while continuing to closely monitor
the patient.

Weak recommendation, very low quality of evidence




Recommendations

Terapie
19. For adults with sepsis or septic shock and high risk for multidrug
e Detekce infekce a terapie infektu resistant (MDR) organisms, we suggest using two antimicrobials with
o A . gram-negative coverage for empiric treatment over one gram-negativ
Antimicrobial choice G

Weak ecormimendation, very low qualy o evidence

17. For adults with sepsis or septic shock at high risk of methicillin resist- ~ 20. For adults with sepsis or septic shock and low risk for MDR organisms,
ant staph aureus (MRSA), we recommend using empiric antimicrobials ~ we suggest against using two Gram-negative agents for empiric
with MRSA coverage over using antimicrobials without MRSA coverage  treatment, as compared to one Gram-negative agent

SR TREN T ST AT Weak recommendation, very low quality of evidence

8. For adults with sepsis or septic shock at low risk of methicillin resistan 21 For adul ith : i shock . .
staph aureus (MRSA), we suggest against using empiric antimicrobial . FOraaults with sepsis or septic snock, we suggest against using

with MRSA coverage, as compared with using antimicrobials without double gram-negative coverage once the causative pathogen and the
MRSA coverage susceptibilities are known
ee Weak recommendation, very low quality of evidence

Antifungal therapy

Recommendations .

i S 1 iviral therapy

22. For adults with sepsis or septic shock at high risk of fungal infec- Sz A e
tion, we suggest using empiric antifungal therapy over no antifungal

therapy

24. We make no recommendation on the use of antiviral agents

23. For adults with sepsis or septic shock at low risk of fungal infection,

we suggest against empiric use of antifungal therapy
Weak recommendation, lo quafity fd—_-




Antibiotic Timing

Shock is present Shock is absent
Sepsis is definite Administer antimicrobials immediately, ideally within 1 hour of
or probable recognition
Administer antimicrobials Rapid assessment” of
Sepsis is possible immediately, ideally within infectious vs noninfectious
1 hour of recognition 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 likelihood is thought to be high.

Fig. 1 Recommendations on timing of antibiotic administration
M



O 27 For adults with sepsis or septic shock, we recommend rapidly
BEST PRACTICE identifying or excluding a specific anatomical diagnosis of infection that
requires emergent source control and implementing any required source |

control intervention as soon as medically and logistically practical.

O 28 For adults with sepsis or septic shock, we recommend prompt removal
BEST PRACTICE of intravascular access devices that are a possible source of sepsis or septic |
shock after other vascular access has been established.

29 For adults with sepsis or septic shock, we suggest daily assessment for
VERY LOW de-escalation of antimicrobials over using fixed durations of therapy without |
daily reassessment for de-escalation. |

30 For adults with an initial diagnosis of sepsis or septic shock and
VERY LOW adequate source control, we suggest using shorter over longer duration of |
antimicrobial therapy. |

31 For adults with an initial diagnosis of sepsis or septic shock and |
LOW 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.




Terapie
P For adults with is-in hypoxemic respiratory failure, we
e \entilace LOW suggest the use of high flow nasal oxyger] over non-invasive ventilation.

9 48 There is insufficient evidence to make a recommendation on the use of
non-invasive ventilation in comparison to invasive ventilation for adults with
sepsis-induced hypoxemic respiratory failure.

49 F ' - DS, we recommend using a low tidal
HIGH volumelventilation strategy (6 mL/kg), pver a high tidal volume strategy (>10

mL/kg).
%0 For adults with iS-i recommend using
MODERATE an upper limit goal for|plateau pressures of 30 cm H20O] over higher plateau
pressures.
al ith moderate to severe sepsis-induced ARDS, we suggest
MODERATE usinglhigher PEEPJover lower PEEP.
52

For adults with sepsis-induced respiratory failure (without ARDS), we
* LOW suggest using low tidal volume as compared to high tidal volume ventilation.

resuscitace a intenzivni

Fakultni nemocnice Brno
Lékarska fakulta Masarykovy univerzity



Terapie

* Ventilace

O

MODERATE

MODERATE

MODERATE

MODERATE

LOW

33 For adults with sepsis-induced moderate-severe ARDS, we suggest
using traditional recruitment maneuvers|

54 When using recruitment maneuvers, we[recummend against using ]
| incremental PEEP titration/strategy. |

35 For adults with sepsis-induced moderate-severe ARDS, we recommend
using prone ventilation for greater than 12 hours daily.

56 For adults with sepsis induced moderate-severe ARDS, we suggest
using intermittent NMBA boluses, over NMBA continuous infusion.

57 For adults with sepsis-induced severe ARDS, we suggest using
Veno-venous (VV) ECMO when conventional mechanical ventilation fails in

experienced centres with the infrastructure in place to support its use. I




Venous thromboembolism (VTE) prophylaxis

Terapie
v/ . . 64._For adults with sepsis or septic shock, we recommend using phar-
[ J
Prldatna terapie macologic VTE prophylaxiqunless a contraindication to such therapy
Corticosteroids et

Strong recommendation, moderate quality of evidence
Bicarbonate therapy

we recommend using low
58. For adults with septic

unfractionated heparin (UFH)
pressor therapy WEKH{Recom mendations
Weak recommendation; n of evidence

Remark 71. For adults with septic shock and hypoperfusion-induced lactic e suggest against using

The typical corticosterj . : . - . : to pharmacological prophy-
e . 0&200 acidemia, we suggest against using sodium bicarbonate therapy to -

e B e - improve haemodynamics or to reduce vasopressor requirements -
dose o[ norepinephrine Weak recommendation, low quality of evidence
after initiation

2. For adults with septic shock, severe metabolic acidemia (pH < 7.2)
Stress ulcer prophyl| and AKI (AKIN score 2 or 3), we suggest using sodium bicarbonate

Weak recommendation, low quality of evidence

63. For adults with sepsis or sepuc snock, ana wno Nave sk 1aclors 101
gastrointestinal (Gl) bleeding, we suggest using|stress ulcer prophy-
laxis

1d AKl wha requiire ronal
) either[:ontinuous or intermit—]

tent renal replacement therapy
Weak recommendation, low quality of evidence

68. In adults with sepsis or septic shock and AKI, with no definitive indica-
tions for renal replacement therapy, we suggest against using renal
replacement therapy

* Kunika anestesiotogie, Weak recommendation, moderate quality of evidence
Fakuttni nemocnice Broo Y
Lékarska fakulta Masarykovy univerzity




Celkova terapie MODS

* management organové dysfunkce
— sepse/septicky Sok je nejcastéjsi pricinou rozvoje syndromu MODS/MOF
— jednotna kauzalni Iécba neexistuje, management pacienta se opira o
 v€asné rozpoznani rozvoje MODS
* prijeti pacienta na ICU
* vCasné zahajeni intenzivni organové podpory
* identifikace a eliminace vyvolavajici priciny
— dllezZitou soucasti terapie je dale
* prevence nozokomidlnich infekci
* nutricni podpora
 adekvatni rehabilitace

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
Lékarska fakulta Masarykovy univerzity



Celkova terapie MODS T
organ/ Klinické/laboratorni zndmky Organové podpora i
systém !

7 7 v |

* Z4d kl d d nim p red PO ki d d em ARDS (syndrom akutni dechové tisng) — oxygenoterapie, uméld plicni i

e m AN A AN . v z dychani pokles P/F indexu (pa0,/Fi0,) pod 300, difuzni  ventilace, ECMO (Extracorporeal
Uspesne IEbe MODS J€ vcasna infiltrdty na rtg snimku Membrane Oxygenation) |
identifikace priciny, ktera k jeho
. Y, « s Sok — hypotenze, zndmky organové tekutinovd resuscitace,
rozvoji vedla a JeJi efektivni obéh hypoperfuze (mramoraz na kiizi, prodiouzeny  vazopresory (noradrenalin, |
v s kapildrnf ndvrat, elevace laktatu) vazopresin) |
OdStranenl AKI (akutni selhani ledvin) — elevace dusfkatych |
. dKUTNI sefhani ledvin) — elevace dusikatyc T o .
By Itek (urea, kreatinin), pokles diurézy eliminacnf metody |
i elevace jaternich enzymi a bilirubinu, porucha SFSIeu g e e |
e oreanova npodpora sama o sobeé | jétra = : indikacich MARS (Molecular
& s vegs p p . . ! syntetické funkce Adsorbents Recirculation Systém)
”nEIECI ’ ale umoznu1e !krev DIC (diseminovand intravaskuldmi koagulace),  profylaxe TEN, substituce
pacientovi p‘r’eiit kritickou fazi trombocytopenie, poruchy koagulace krevnich derivtil
Mo z . | CNS encefalopatie, porucha védomi, delirium sedace
onemocneéni a dat organismu o
v s | GIT paralyticky ileus, stresovy vied, krvéceni do GIT pmf}f!axg SHESHVERG VIRdL),
cas na obnovu vlastnich | prokinetika
orgé nOV&,/Ch fU N kCII by alTspa - rionate nutricni podpora, rehabilitace,

f mobilizace

‘ Klinika anesteziologie,
resuscitace a intenzivni mediciny
Fakultni nemocnice Brno
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Take - home message — lécba sespe

* mortalita pacientl zUstava stale neakceptovatelné vysoka i pres vyznamné zlepseni v
povédomi o sepsi, jeji prevenci, diagnostice a managementu

* u pacientu ktefi preziji ataku sepse jsou dlouhodobé nasledky ¢asté a zavazné

e zakladnym pilifem i nadale zUstava
— rychla diagnostika
— inicialni management s nasazenim ATB
— kontrola zdroje infekce

Klinika anesteziologie,

resuscitace a intenzivni mediciny
Fakultni nemocnice Brno

Lékarska fakulta Masarykovy univerzity



Hour-1 Bundle Surviving Sepsis .
Campaigne’

Initial Resuscitation for Sepsis and Septic Shock

[ © O

Take- home message

Administer broad- Apply vasopressors if
spectrum antiblotlcs. hypotensive during or
after fluld resuscitation to
maintain a mean arterial
Initiate bundle upon o pressure > 65 mm Hg.
recognition of
sepsis/septic shock. Begin rapid
May not complete aff bundle elements administration of &
within one hour of recognition. 30 mL/kg crystalloid Wi
for hypotension or - »
l lactate = 4 mmol/L. [
—O— v
Measure lactate level. =
Remeasure lactate ..
I Initial lactate
elevated (> 2 mmol/L). L !
\ / A\
- e ~ = !
Obtain blood cultures -~
before administering
antiblotics. | =AY
/ | AN

AN
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