Vnitini 1ékarstvi 11

Piistup k pacientovi se sepsi — teorie, definice, rozpoznani a 1é¢ba (dle Surviving Sepsis
Campaign SSC 2021)

MUDr. Pavel Skotepa, Ph.D., MUDr. Joao Fortunato, Ph.D.

(interni JIP A+B, III, interni gerontometabolicka klinika FNHK)

Uvod — doplnéni kontextu

nemocnicich. Celosvétoveé postihuje desitky milionl pacientli rocn€; nemocnicni mortalita se
pohybuje desitky procent a u septického Soku casto presahuje 40 %. Data z ceského
multicentrického projektu EPOSS ukazuji hospitalizacni mortalitu kolem 40 % a poukazuji na to,
ze mortalita u t¢zké sepse prevysuje akutni infarkt myokardu i cévni mozkovou ptihodu.
Hospitalizace pro sepsi se ve vyspélych zemich v posledni dekad¢é vyrazné zvysSily a zatéz pro
zdravotni systém je zna¢na. Kromé bezprostiedniho rizika umrti jsou Casté dlouhodobé nasledky
(fyzické, kognitivni, psychické) a zvySené riziko smrti i po propusténi. Sepse musi byt vnimana
jako ,medical emergency‘ s dlirazem na rychlou triaz a zahajeni 1é¢by.

Tii klicové kroky: (1) rychle potvrdit/pravdépodobné stanovit infekci a zah4jit 1écbu (odbéry
vcetné hemokultur pred ATB), (2) posoudit akutni organovou dysfunkci k odhadu rizika, (3)
rozpoznat a okamzité 1é¢it hypotenzi.

Bedside ,red flags® periferni hypoperfuze: mramoraz, prodlouzeny kapilarni navrat, vyrazny
teplotni gradient aker.

Laktat ma zésadni roli: i mirna elevace zvysuje riziko; u tzv. okultniho Soku mtze byt krevni tlak
normalni, ale laktat zvySeny.

qSOFA slouzi k rychlé orientaci mimo JIP (RR > 22/min, STK < 100 mmHg, alterace védomi),
pozitivita znac¢i vyssi riziko a nutnost dalsiho postupu. Koreluje s mortalitou.

1) Teoretické vychodisko a patofyziologie vzniku sepse

Sepse vznika, kdyz infekce vyvola deregulovanou odpovéd’ hostitele, ktera poskozuje vlastni
tkan¢ a organy. Patogenem asociované molekularni vzorce (PAMP) a poskozenim uvolnéné
signaly (DAMP) aktivuji vrozenou imunitu pies pattern-recognition receptory. Nasleduje
uvoliovani cytokint, endotelialni aktivace, zvySena kapilarni permeabilita, porucha
mikrocirkulace, mitochondridlni dysfunkce a koagulopatie (az diseminované intravaskularni
koagulopatie - DIC).

2) Definice (Sepsis-3) a vymezeni pojmu

Infekce — lokalni ¢i systémové pomnoZeni patogenu v organismu.

Sepse — zivot ohrozujici organova dysfunkce zplisobena deregulovanou odpovédi hostitele na

infekci.

o Septicky Sok — podskupina sepse, pii které jsou obéhové, bunééné a metabolické
abnormality natolik zdvazné, Ze jsou spojeny s podstatné zvySenym rizikem mortality ve
srovnani se samotnou sepsi. Klinicky lze pacienty se septickym Sokem identifikovat, pokud
maji sepsi a soucasné spliuji obé nasledujici kritéria (i pfes adekvatni objemovou
resuscitaci):



o Pretrvavajici hypotenze vyZzadujici aplikaci vazopresoru k udrzeni stifedniho
arterialniho tlaku (MAP) > 65 mmHg a
o Hladina sérového laktatu >2 mmol/l

3) Organova dysfunkce — co to je a jak ji poznat (SOFA > 2 body)
Respiracni: hypoxémie (pokles PaO-/FiO2), potfeba oxygenoterapie ¢i ventilace.
Kardiovaskularni: hypotenze a nutnost vazopresort.

Renalni: vzestup kreatininu, oligurie/anurie.

Hepatalni: vzestup bilirubinu, cholestaza.

Koagula¢ni: trombocytopenie (az DIC fenotyp).

Neurologicka: porucha védomi (nizsi GCS), delirium.

Rychly bedside screening mimo JIP je mozny pomoci qSOFA (dechova frekvence > 22/min,
systolicky tlak < 100 mmHg, zména védomi). Pozitivni qSOFA zvySuje riziko nepfiznivého
prabéhu a ma vést k urgentnimu dovysSetfeni a zahéjeni 1écby.

4) Klinicky obraz — jak vypada pacient se sepsi

Horecka/hypotermie, tiesavka, tachykardie, tachypnoe, hypotenze, alterace védomi, mramoraz a
studena akra, oligurie. Laboratorné elevace laktatu, kreatininu, bilirubinu a trombocytopenie. U
seniori a imunokompromitovanych mohou chybét horecky; dominuje zmatenost a ob&hova
nestabilita.

5) Zavaznost onemocnéni a dopad
Sepse patii mezi nejcastéjsi pfiCiny imrti v nemocnicich a je jednim z nejzavaznéjSich akutnich
stavll. Umrtnost roste se zavaznosti; u septického Soku bézné presahuje 40 %.

6) Odbér vzorki ke kultivaci — odkud a jak
Hemokultury (parove z riznych mist, adekvatni objem, aerobni a anaerobni, idealn¢ 60 ml. tj.
3x2 hemokultury (aerobni a anaerobni) kazda alOml) — vyrazné roste Sance na pozitivni vysledek
Dale z mista, kde je infekce suspektni:
e Moc (stfedni proud / katetrizacni vzorek).
e Dychaci cesty - sputum; trachealni aspirat, bronchoalveolarni lavaz (BAL), kartacova
biopsie
e Stolice — antigeny viru (rotavirus, norovirus), kultivace (Salmonella, Shigella, E.coli),
antigen a toxin C. difficile
e Absces/hnis (preferovat punkci/chirurgicky odbér pied stérem).
e Likvor (urgentné pii suspekci na meningitidu/encefalitidu — rychlotesty aglutinace,
mikroskopie)
e Ascites a jiné télni tekutiny (pleuralni, synovialni) — kultivace, mikroskopie, biochemie,
KO.

VZdy odebirat pted prvni davkou antibiotika, pokud to nezptsobi podstatné zpozdéni (ATB
MUSI byt zahjena do 1h od piijeti do nemocnice); dodrzovat asepsi, vhodné nadoby a transport.



7) Pocatecni resuscitace a kontrola zdroje

Antibiotika: pfi septickém Soku bezodkladné (do 1 hodiny); u ,,mozné sepse* bez Soku do 3 hodin
po rychlém vySetieni. Vhodné baktericidni, Sirokospektré, prvotni (empiricka) ATB terapie dle
predpokladaného zdroje, patogenu a ATB rezistence na regionalni/narodni Grovni.

Tekutiny: krystaloidy (preferenc¢né balancované, vyvarovat se fyziologickému roztoku), tvodné
~30 ml/kg u hypoperfuze/soku; dale dle dynamickych ukazatelt a laktatu.

Cil: MAP > 65 mmHg; véasna hemodynamicka podpora a hodnoceni perfuze.

Kontrola zdroje: drenaz, odstranéni infikovaného katétru, chirurgicky zakrok.

8) Hemodynamicka podpora

Prvni volba vazopresoru: noradrenalin; 1ze do¢asn¢ zahajit perifern¢ ve velké proximalni zile.
Pti nedostate¢ném MAP: pridat vasopresin (=0,03 U/min).

Pii kardialni dysfunkci pfidat inotrop: zvazit dobutamin, levosimendan.

Invazivni monitorace arterialniho tlaku je doporucena, je-li dostupna.

9) Antibiotika a stewardship

Empirii volit dle zdroje, lokalni epidemiologie a rizik ATB rezistence.

MRSA kryt jen u vysokého rizika a individualné.

Denni re-evaluace; pii adekvatni kontrole zdroje preferovat kratsi délku 1écby.
U beta-laktamt zvazovat prodlouzené/kontinualni infuze po nasycovaci davce.

10) Tekutiny, ventilace a dalsi podptirna lécba

Tekutiny: krystaloidy (preferencné balancované, fyziologicky roztok idealn€ nepouzivat); zvazit
albumin pti vysokych objemech; skroby nepodavat, gelatiny nedoporuceny.

Respiraéni podpora: u hypoxemie preferovat HFNO = High-Flow Nasal Oxygen
(vysokopritokova nazalni oxygenoterapie) pred NIV = Non-Invasive Ventilation (neinvazivni
ventilace); u ARDS = Acute Respiratory Distress Syndrome (akutni respiracni distress syndrom)
plicné protektivni ventilace a pronace (minimalné 18 hodin).

Kortikosteroidy: hydrokortizon pfi pietrvavajici potiebé vazopresort (stav relativni adrenalni
insuficience)

Restriktivni transfuzni strategie; profylaxe hluboké Zilni trombdzy (podanim LMWH); stresové
viedy — profylaxe u rizikovych.

Akutni poskozeni ledvin (AKI): nepouzivat diuretika ,,jen* k dosazeni vyssi diurézy, eliminacni
metody (RRT — renal replacement therapy, napt. intermitentni hemodialyza, pfi obéhové
nestabilité preferovana je kontinualni) nezahajovat bez jasné indikace

Glykémie: inzulinoterapie zahajit od glykémie > 10 mmol/l (> 180 mg/dl).

IV vitamin C a intravenozni imunoglobuliny se rutinné nedoporucuji.

11) Dalsi management — ECMO a post-ICU péce

ECMO: U vybranych pacientt s refrakternim respiracnim selhanim (t€zké ARDS navzdory
optimalni ventilaci a pronaci) Ize zvazit VV-ECMO (veno-venous extracorporeal membrane
oxygenator) v centrech se zkuSenosti.

Post-ICU: plan prechodu do nasledné péce, edukace pacienta/rodiny (stné i pisemné),
rehabilitace, sledovani PICS (fyzické, kognitivni, psychické nasledky — post intensive care
syndrome) a zajisténi ambulantniho follow-upu u ptislusnych specialisti



12) Co je nového dle SSC 2021 — hlavni body

gSOFA nepouzivat jako jediny screening — v praxi SIRS/NEWS/MEWS dle prostiedi.
Uvodné ~30 ml/kg krystaloidi béhem prvnich 3 hodin (podmin&né doporuceni); dalsi tekutiny
podle dynamickych ukazatelt.

V prvnich 24 h neni dost diikazi pro preferenci liberalni vs. restriktivni tekutinova strategie.
Hypoxemie: preferovat HFNO pted NIV (slabé doporucenti).

Vitamin C: rutinné se nedoporucuje.

Vazopresory lze doCasné zahdjit periferne ve velké proximalni zile.

Kapilarni navrat (CRT) zafazen mezi ukazatele perfuze; dliraz na naslednou post-ICU péci a
edukaci.
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Vasoactive Agent
Management

Use norepinephrine as first-line
vasopressor.

Target a MAP of 65 mm Hg. ]

For patients with septic
shock on vasopressors

invasive monitoring of arterial
blood pressure.

If central access is not initiating vasopressors
yet available peripherally.*

If MAP is inadequate despite

low-to-moderate norepinephrine adding vasopressin.

If cardiac dysfunction with
persistent hypoperfusion is adding dobutamine or switching

present despite adequate volume to epinephrine.
status and blood pressure

© Strong recommendations are displayed in green
Weak recommendations are displayed in yellow.

“When vasopressors are used peripherally, they should be administered only
for a short period of time and in a vein proximal to the antecubital fossa.

Societyof
Critical Care Medicine

The Intensive Care Profession
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Vazopresory u septického Soku — noradrenalin 1. volba; cil MAP 65 mmHg, pridani vasopresinu
pri nedostatecnem tlaku; dobutamin pii kardialni dysfunkci.
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Antibiotic
Timing

Shock is present Shock is absent

4 N7 )
Sepsis is Administer antimicrobials . Administer antimicrobials
definite or immediately, ideally within immediately, ideally within
probable 1 hour of recognition. 1 hour of recognition.

\. PR /

\
Rapid assessment*

Sepsis is
possible

-
Administer antimicrobials

immediately, ideally
within 1 hour of
recognition.

-
of infectious vs.
noninfectious causes

of acute illness.

|\ J/

4 I
Administer antimicrobials

*Rapid assessment includes history and clinical
examination, tests for both infectious and noninfectious within 3 hours if concern
causes of acute illness, and immediate treatment of for infection persists.

acute conditions that can mimic sepsis. Whenever . J/
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.

Societyof
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Nacasovani antibiotik — ihned p¥i septickém Soku; u ,,mozné sepse ‘“ bez Soku podat do 3 hodin po
rychlém zhodnoceni.



Surviving Sepsis - A Comparison of the Quick-SOFA and

Campaign " Systemic Inflammatory Response Syndrome
Criteria for the Diagnosis of Sepsis and
Prediction of Mortality

A Svstematic Review and Meta- Analysis
qSOFA SIRS Std. Mean Difference ‘Std. Mean Difference

Study or Subgroup Mean  SD  Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI S, MD. 74 and Pe i, 0, 1o
. .

April, 2017 066 261 214 065 261 214 07% 0.00(-0.19t00.19) S . Mo

Churpek, 2017 069 134 30677 065 134 80677 319%  0.03(0.01 10005 J—

Finkelsztein, 2017 074 047 152 059 0.5 152 0.5% 0.31 (0.08 to 0.53) —

Freund, 2017 08 159 879 065 083 879 28%  0.12(0.02t0021) S—

Park, 2017 0735 154 1000 0599 146 1000 52%  009(0.001t 018

Raith, 2017 0.607 0.88 184,875 0.58 0.88 184,875 42.6% 0.03 (0.02 to 0.04) E 3

Wiliams, 2017 073 048 BB71 072 048 BE71 183% 002 (-001 t0005) 4

Total (95% CI) 226,677 226,677 100.0% 003 (0.02 0 0.05) -

Heterogeneity: Tau? = 0.00; Chi? = 11.39, df = 6 (P = .08); = 47% . ' | . )
Test for overall effect: Z = 4.12 (P < .0001) Mortal ity 01 R 0 0.05 01
Favors SIRS __ Favors gSofa
SIAS QSOFA Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random, 85% CI IV, Random, 95% CI

Churpek, 2017 088 045 30,677 0.38 045 30,677 14.4% 1.11(1.09 to 1.13) .

Donnelly, 2017 054 002 2593 012 026 2593 14.3% 2.28 (2.21102.35) -
Dorsett, 2017 0.39 0.5 152 016 0.38 152 14.2% 0.52 (0.29t0 0.75) —_

Freund, 2017 074 045 879 025 045 879 14.3% 1.09 (0.99 to 1.19) -

Raith, 2017 086 011 184,875 0.54 0.11 184,875 14.4% 2.91(2.90t0 2.92) .
Siddiqui, 2017 062 047 58 042 051 58 14.0% 0.41(0.04 t0 0.77) -—

Williams, 2017 047 048 8871 01 034 8871 144% 0.89 (0.86 to 0.92) "

Total (95% CI) 228,105 228,105 100.0% 1.32 (0.40 to 2.24) e

Heterogeneity: Tau? = 1.53; Chi? = 43948.08, df = 6 (P < .00001); ¥ = 100% Se SiS :2 :1 0 1l é
Test for overall effect: Z = 2.81 (P = .005) p Favors gSOFA Favors SIRS

Societyat
Critical Care Medicine

Screening a bedside rozpoznani — samotné gSOFA nepouzivat jako jediny screening; v praxi uzit
SIRS/NEWS/MEWS dle prostiedi.
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Use of the Fluid Challenge in Critically Ill Adult E—— Crcal Care = @ammu..
Patients: A Systematic Roview
o 2 s g, W1

What is the impact of the fluid challenge L Physiological changes after fiuid bolus therapy in
technique on diagnosis of fluid sepsis: a review of ¢ y data
responsiveness? A systematic review and [ S W G o s
meta-analysis
==
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Tekutinova resuscitace — uvodne ~30 ml/kg krystaloidit behem prvnich 3 hodin, dalsi tekutiny dle
dynamickych ukazatelii a laktatu.



Surviving Sepsis--.
Campaign e

Initiation of antimicrobials

Shock is H Shock is absent

For adults with possible septic shock or a high = — :

likelihood for sepsis, we recommend administering . SoPSisisdefinto o Administer antimicrobi y, ideally within 1 hour of

antimicrobials immediately, ideally within 1 hour of 2 peobaie e rocogon

recognition. (Strong recommendation, low QOE for g— S
. Administer antimicrobials

low for sepsis without shock) o st naagrdoi i A

|" causes of acute illness

Sepsis is possible o immediately, ideally within
1 hour of recognition

—————
5. Administer antimicrobials
o within 3 hours if concem
| forinfection persists

*Rapid assessment includes history and clinical examination, tests for both infectious and ndiinfectious causes of acute ilness
and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this be completed within 3 hours
of presentation so that a decision can be made as 10 the ikelihood of an infectious cause of file patient's presentation and timely
antimicrobial therapy provided if the likelihood is thought 10 be high

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 hours from the time when sepsis was

first recognized. (Weak recommendation, low QOE)

Hodnoceni perfuze — kapilarni navrat (CRT) jako prakticky ukazatel mikrocirkulace; sledovat
trend spolu s laktatem.

Surviving Sepsis--. H ila _ 1 .« 2.
e rboien o Evidence profile - Liberal or restrictive
fluid strategy

Quality assessment Quality Importance
(EETEONET  Study design - Risk of bias  Inconsistency  Indirectness  Imprecision Other restrictive  non-restrictive Relative Absolute
considerations fluid fluid (95% C1) (95% C1)

(wortality  _______________________________________ __________ |

Mortalit:

randomised  not serious not serious serious serious ® none 69/236 71/235 RR 0.98 6 fewer per aae00 CRITICAL
trials (29.2%) (30.2%) (0.76 10 1.28) 1,000 Low
(from 73
fewer to 85

more)

Renal replacement therap

randomised not serious © not serious serious? serious none 92/229 93/235 RR 1.00 0 fewer per 2000 CRITICAL
trials (40.2%) (39.6%) (0.91t01.10) 1,000 Low
(from 36
fewer to 40

more)

New onset organ dysfunction - cardiovascular (vasopressor for shock

1 randomised  notserious¢  not serious serious®  very serious® none 47/55(85.5%) 43/54 (79.6%) RR 1.07 Semoreper OO0 CRITICAL
trials 090101.28) 1,000 VERY LOW
(from 80

fewer to 223
more)

New onset organ dysfunction - respiratory (new mechanical ventilation

1 randomised  notserious¢  not serious serious®  very serious® none 15/53 (28.3%) 17/52(32.7%) RR0.87 43fewerper OO0 CRITICAL
trials (0.49 t0 1.55) 1,000 VERY LOW
(from 167

fewer to 180
more)

New onset organ dysfunction - new hemodialysis

1 randomised not serious © not serious serious ? very serious ® none 1/48 (2.1%) 2/53(3.8%) RR 0.55 17 fewer per a&O00 CRITICAL ==
trials (0.05 t0 5.90) 1,000 VERY LOW

(from 36
fewer to 185

rc

Prvnich 24 hodin — pro ,,liberdlni vs. restriktivni *“ strategii chybi dostatek ditkazii; postup
individualizovat.
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Quality assessment Quality Importance
Ne of Study Risk of bias  Inconsistenc Indirectness  Imprecision Other HFNO NIV Relative Absolute
studies design y consideratio  therapy (95% C1) (95% CI)
ns

ICU Mortalit:
randomised notserious  notserious  notserious  very serious none 12/106 27/110 RR0.46 133 fewer aa00 CRITICAL
trials | (11.3%) (24.5%) (0.25t0  per1,000 Low
0.86) (from 184
fewer to 34
fewer)
Mortality at Day 90

fewer to 59

randomised notserious notserious  notserious  very serious none 13/106 31/110 RR0.44 158 fewer aa0O0 CRITICAL
trials 0 (12.3%) (28.2%) {0.24t0 per 1,000 Low
0.79) (from 214
fewer)

Need for Intubation

randomised notserious  notserious  notserious  very serious none 40/106 55/110 RR0O.75 125 fewer a0 CRITICAL
trials ch (37.7%) (50.0%) {0.55t0 per 1,000 Low
1.03) (from 225

fewer to 15
more)
Ventilator Free Days at Day 28
randomised notserious  notserious  notserious  very serious none 106 110 - MD 5 higher aaO0 IMPORTANT
trials 0 (2.29 higher Low
to7.71
higher)

Evidence profile based on single RCT comparing HFNO to NIV (FLORALI trial)

Soc{te_ty of

Medicine

Respiracni selhani — u hypoxemie preferovat HFNO pred NIV (slabé doporuceni); sledovat
znamky selhdni a potrebu intubace.
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Evidence profile* — Vitamin C

Quality assessment Quality | Importance
Study Risk of Inconsistency Indirectness Imprecision Other intravenous not Relative Absolute

design bias considerations vitamin C (95% ClI) (95% Cl)

st
Mortalif
7 randomised

serious ? not serious serious © none 69/219 88/207 RR0.79 89 fewer per @OHOO CRITICAL

not

trials serious (31.5%) (42.5%) (0.57 to 1,000 Low
1.10) (from 183
fewer to 43
more)
Organ failure (follow up: 96 hours;
randomised not. not serious not serious serious © none 83 84 - SMD 0.1 5D 21 1e) CRITICAL
trials serious lower MODERAT
(1.23 lower to E
1.03 higher)
Vasopressor use (follow up: 168 hours]
randomised not not serious not serious  very serious 9 none 16/72 6/59 RR 2.19 121 more per [:1:]ole] IMPORTANT
trials serious (22.2%) (10.2%) (0.91 to 1,000 Low

5.23) (from 9 fewer
to 430 more)

*The VICTAS trial was published after the conclusion of the

literature review period Soiety
Critical Care Medicine

Vitamin C — rutinni IV poddani se nedoporucuje, soustredit se na ovérené postupy (ATB, tekutiny,
vazopresory, kontrola zdroje).



