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Z ceho nase praxe vychazi

Empiricka zkuSenost overena védeckym experimentem

Spravné provedeny védecky experiment
— musi byt opakovatelny, a za stejnych podminek by mél prinést
stejny vysledek



Intensive Care Med (2015) 41:1703-1706 ,
DOI 10.1007/s00134-015-3733-1 WHAT’S NEW IN INTENSIVE CARE
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Empiricka zkuSenost overena védeckym experimentem

Spravné provedeny védecky experiment
— musi byt opakovatelny, a za stejnych podminek by mél prinést
stejny vysledek
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1. Aktivovany protein C

Je aPC efektivni v redukci mortality pacientov s tézkou sepsi?



Sunreival ()

EFFICACY AND SAFETY OF RECOMBINANT HUMAN ACTIVATED PROTEIN C
FOR SEVERE SET'SIS

GorpoM B, Bernarp, MO, Jean-LowsVincenT, MO, PH.D., PiIERRe-FRANCoIS LATERRE, M.D., STEVEN P. LaRosa, M.D.,
Jean-Framcors DHanauT, M.D., PH.D., AnceL Lorez-Rooriguez, MLD., Jay S. StTeEinsrue, N.D., Gary E. Gareer, M.DO.,
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@ Human recombinant activated protein C for severe sepsis
(Review) 2012

THE COCHRANE
COLLABORATION®

Authors’ conclusions

This updated review found no evidence suggesting that APC should be
used for treating patients with severe sepsis or septic shock.
Additionally, APC is associated with a higher risk of bleeding.

Warning: On October 25th 2011, the European Medicines Agency
issued a press release on the worldwide withdrawal of Xigris (activated
protein C / drotrecogin alfa) from the market
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...CO se stalo ?

Studie které nepotvrdili efekt aPC zarazovali pacienty u kterych ve
studii PROWESS nebyl pozorovan benefit aPC

aPC podavan na zaklade vagnych kriterii, rigidni davce, bez sledovani
odpovedi v klinickych a laboratornich parametrech

Jearning curve“ — benefit na mortalitu v zavislosi na :
- pocCtu podani
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...CO se stalo ?

Studie které nepotvrdili efekt aPC zarazovali pacienty u kterych ve
studii PROWESS nebyl pozorovan benefit aPC

aPC podavan na zakladé vagnych kriterii, v rigidni davce, bez
sledovani odpovedi v klinickych a laboratornich parametrech

Jearning curve“ — benefit na mortalitu v zavislosi na :
- pocCtu podani
- edukaci (= ,,selekce‘ vhodnych pacientu) — redukce mortality
0 17,3% ! (Kubler A, Med Sci Monit, 2006)



The efficacy of activated protein C for
the treatment of sepsis: incorporating
observational evidence with a
Bayesian approach

Zhang Z. BMJ Open 2015;5:e006524. doi:10.1136/bmjopen-2014-006524

Main results: When observational evidence
was used at its ‘face value’, the treatment effect of aPC
was statistically significant in reducing mortality.

Conclusions: while RCT evidence showed no beneficial
effect of aPC on sepsis, observational evidence showed a
significant treatment effect of aPC. By using power
transform priors in Bayesian model, we explicitly
demonstrated how RCT evidence could be changed by
observational evidence.



1. Aktivovany protein C

Je aPC efektivni v redukci mortality pacientu s tézkou sepsi?
NEVIME — data z klinickych studii efektivitu nepotvrzuji

CAVE:

- laboratorni a klinické endpointy pro indikace titraci davky a
hodnoceni efektu ?

- selekce pacientl ktefi muzou z postupu profitovat vs pausalni
podavani vagné definované populaci ?



1. Aktivovany protein C

Je aPC efektivni v redukci mortality pacientu s tézkou sepsi?
NEVIME — data z klinickych studii efektivitu nepotvrzuji

CAVE:

- laboratorni a klinické endpointy pro indikace titraci davky a
hodnoceni efektu ?

- selekce pacientl ktefi muzou z postupu profitovat vs pausalni
podavani vagné definované populaci ?

Zména standardnich postupu v péci o septické pacienty — chybi
nékomu aPC ?!?



2. EGDT

Je Casna a cilena hemodynamicka (EGDT) resuscitace
septického soku skuteCné spojena se zlepsenim
outcome u pacientl se septickym Sokem?



The New England Journal of Medicine

EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanueL Rivers, M.D., M.P.H., BrRyant Ncuyven, M.D., Suzanne Havstap, M.A., JuLie RessLER, B.S.,
ALEXANDRIA Muzzin, B.S., BErRnHARD KnosLicH, M.D., EpwarD PeTerson, PH.D., aND MicHAEL TomranovicH, M.D.,
FOR THE EARLY GoAL-DIRecTED THERAPY COLLABORATIVE GROUP™
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...redukce mortality 0 16% !

In-hospital mortalityt

All patients 59 (46.5) 38 (30.5) 0.58 (0.38-0.87) 0.009

Patients with severe sepsis 19 (30.0) 9(14.9) 046 (0.21-1.03) 0.06

Patients with septic shock 40 (56.8) 29 (42.3) 0.60 (0.36-0.98) 0.04

Patients with sepsis syndrome 44 (45.4) 35 (35.1) 0.66 (0.42-1.04) 0.07
28-Day mortalityf 61 (49.2) 40 (33.3) 0.58 (0.39-0.87) 0.01
60-Day mortalityt 70 (56.9) 50 (44.3) 0.67 (0.46-0.96) 0.03
Causes of in-hospital deatht

Sudden cardiovascular collapse 25/119 (21.0) 12/117 (10.3) — 0.02

Multiorgan failure 26/119 (21.8) 19/117 (16.2) - 0.27




b-o.anzus A systematic review and meta-analysis of early
D- bell goal-directed therapy for septic shock:

R. Bellomo

C-R Chong — the ARISE, ProCESS and ProMISe Investigators

T. J. Coats
i E‘ﬂl'fiﬁﬁ | Intensive Care Med (2015) 41:1549-1560
D. A. H':II‘LI‘i!-iUII

A. Holdgate )
B. Howe Rivers et al. (2001) ¢
D. T. Huang )
T. Iwashvna Jones et al. (2010) ¢
J. A. Kellum ProCESS Investi

gators (2014) —
S. L. Peake 1
F. Pike ARISE Investigators (2014) —_—
M. C. Reade !
K. M. Rowan ProMISe Investigators (2015) —_—
M. Singer
S. A. R. Webb Overall (lI-squared = 56.7%, p = 0.055)
L. A. Weissfeld
D. M. Yealy
J. D. Young |

3 1
Favours EGDT Favours control

Conclusion: EGDT is not superior to usual care for ED patients with
septic shock but is associated with increased utilisation of ICU
resources.




Severe Sepsis and Septic ) o
Shock Trials (ProCESS,
ARISE, ProMISe)

What is Optimal Resuscitation?

Tiffany M. Osborn, mp, MpH

e Usual care in all 3 trials included early identification using standardized screening proto-
cols, including lactate measurement,|early intravascular fluid administration,|and early

antibiotics.
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The race against the “septic shark”

Martin Westphal'~" and Tim Kampmeier'

Decrease in mortality
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Figure 1 Decrease in control group mortality from 2001 to

2014. The decrease in mortality of the control groups from the

2001 Rivers et al. study [14] and the 2014 Australian Resuscitation In
. Sepsis Evaluation study [16).




EGDT:

SIRS criteria and systolic
blood pressure <90 mm Hg
or lactate =4 mmol/liter

Y

Assessment
and
consent

Standard therapy in
emergency department
(n=133)

Early goal-
directed therapy
(n=130)

Randomization
(n=263)

Stanoveneé cile terapie
(véetné ,,mikrocirkulaénich®)

Vital signs, laboratory
data, cardiac monitoring,
pulse oximetry, urinary
catheterization, arterial and
central venous catheterization

CVP =8-12 mm Hg CVP =8-12 mm Hg
Standard Continuous
MAP =65 mm Hg :J care ScvO, monitoring MAP =65 mm Hg
and
Urine output early goal-directed Urine output
=0.5 ml/kg/hr therapy for =6 hr =0.5 ml/kg/hr

Hospital
spital | Scv0, >70%

~] admission

)

Vital signs and laboratory
data obtained every
12 hr for 72 hr Hematocrit =30% |

}

Follow-up

Sa0, =93%

Did not Cardiac index
complete 6 hr

(n=14)

Did not
complete 6 hr
(n=13)

VO,
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2. EGDT

Je Casna a cilena hemodynamicka resuscitace septického Soku
spojena se zlepSenim outcome u pacientu se sepsi a septickym
sokem?

ANO, ale stala se ,,obeéeti* vlastni efektivity a doslovného vykladu
protokolu.



2. EGDT

Je Casna a cilena hemodynamicka resuscitace septického Soku
spojena se zlepSenim outcome u pacientu se sepsi a septickym
sokem?

ANO, ale stala se ,,obéti* vlastni efektivity a doslovného vykladu
protokolu.

The Surviving Sepsis Campaign Bundle:
2018 Update

= Measure lactate level. Remeasure if initial lactate is =2 mmol/L.
« (Obtain blood cultures prior to administration of antibiotics.

« Administer broad-spectrum antibiotics.
» Begin rapid administration of 30ml/kg crystalloid for hypotension or lactate 24 mmol/L.
« Apply vasopressors if patient is hypotensive during or after fluid resuscitation to maintain MAP

=65 mm Hg.




3. Kontrola glykemie

Je TGC (tight glycemic control) spojena s lepsim prezivanim kriticky
nemocnych?



The New England
Journal of Medicine

Copyright © 2001 by the Massachusetts Medical Society

VOLUME 345 NOVEMBER 8, 2001 NUMBER 19

INTENSIVE INSULIN THERAPY IN CRITICALLY ILL PATIENTS

GREET VAN DEN BERGHE, M.D., PH.D., PIETER WOUTERS, M.Sc., FRANK WEEKERS, M.D., CHARLES VERWAEST, M.D.,
FRANS BRUYNINCKX, M.D., MIET ScHETZ, M.D., PH.D., DIRK VLASSELAERS, M.D., PATRICK FERDINANDE, M.D., PH.D.,
PETER LAUWERS, M.D., AND ROGER BouILLON, M.D., PH.D.
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The NEW ENGLAND
JOURNAL o MEDICINE

HED IN 1812 MARCH 26, 2009 VOL. 360 NO.13

Intensive versus Conventional Glucose Control

in Critically Ill Patients
The NICE-SUGAR Study Investigators®
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...vzsetup mortality determinovan pocCtem, zavaznosti a trvanim hypoglykemie

A
Subgroup Deaths Population Hazard Ratio (95% CI) P Value
Ao.
No hypoglycemia 726 3089 1.00
Moderate hypoglycemia 0.01
1 day 234 278 E = 1.2% (1.09-1.53)
=1 day 540 1836 B 1.57 (1.36-1.91)
Severe hypoglycemia 0.29
1 day 65 186 — 211 (1.61-2.94)
=1 day 14 37 — 291 (1.71-5.23)
0. Il? l.ll[}ﬂ 6 IG'D
Decreased Increased
Risk of Death Risk of Death
B
Median Time from
Hypoglycemia
Subgroup Deaths Population to Death (IQR) Hazard Ratio (95% CI) P Value
no. days
Ne hypoglycemia 726 3089 1.00
Moderate hypoglycemia 0.007
Insulin 545 2066 9 (3-23) L3 1.22 (1.03-1.44)
Mo insulin 136 378 5 (1-22) - 1.64 (1.34-2.01)
Severe hypoglycemia . 0.003
Insulin 57 186 10 (4-15) —- 1.68 (1.23-2.29)
No insulin 22 37 1 (0-9) —  3.84(237-623)
:}.'12 1.:?]0 S.E]G
Decreased  Increased
Risk of Death Risk of Death

...hypoglykemie CastéjSi a zavaznejsi pfi aplikaci inzulinu (TGC)

Finfer S, NEJM 2012



Steil and Agus Critical Care 2014, 18:159 C
http://ccforum.com/content/18/3/159 c
CRITICAL CARE

COMMENTARY

Tight glycemic control in the ICU - is the earth
flat?

Garry M Steil and Michael SD Agus.

Evidence-lost to tight glycemic control?
Marcus J Schultz!.23, Peter E Spronk':34, Ameen Abu-Hanna®, Bekele Afessa®’

and Ognjen Gajict7 Critical Care 2008, 12:430 (doi:10.1186/cc7022)

Recent literature regarding tight glycemic control: pitfalls in the
sweet debate

Robert C Osburne!, Paul C Davidson', Lawrence Stockton?, Marianne Baird3, Lisa Kiblinger3
and R Dennis Steed* for the Diabetes Special Interest Group of the Partnership for Health and
Accountability Critical Care 2009, 13:408 (doi:10.1186/cc7750)
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Stresova hyperglykemie — evolu¢né nezbytna adaptacni odpovéd

k preziti inzultu/stresu
Marik P., Critical Care, 2013



Intensive Care Med (2014) 40:973-980
DOI 10.1007/s00134-014-3287-7 ORIGINAL

Mark P. Plummer - » sm s -
R Boome Dysglycaemia in the critically ill
(th'ismphcr E. ;}|1|1i11k ) - - -
B and the interaction of chronic and acute
ll{(l)(lll 1"1(1l :ull:‘.lll Chapman

glycaemia with mortality

Adam M. Deane
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Conclusions: Optimal glucose thresholds in the critically ill may,
therefore, be affected by premorbid glycaemia.



Usefulness of Glycemic Gap to Predict ICU Mortality
in Critically Ill Patients With Diabetes

Glycemic gap — rozdil mezi aktualni glc a ADAG (A1C-derived average glucose)

ADAG = [(28.7HbA1c)46.7

Mortality rate,%

Glycemic gap, mg/dL

Liao WI, Medicine 2015



Variability of Blood Glucose Concentration and Short-term
Mortality in Critically Ill Patients Ancsthesiology 2006; 105:244-52

Moritoki Egi, M.D.,* Rinaldo Bellomo, M.D., F.J.F.I.C.M.,T Edward Stachowski, M.D..%
Craig J. French, M.D.,§ Graeme Hart, M.D.|
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...vztah vyraznéji vyjadren u diabetiku...

Stabilni vysoka glykemie diabetikm ,,nevadi”



Uhase af al Crirkea) Cawa [2018) 22:182

https/aoi.ong/10.1 18645 13054-018-21110-1 Crltical Care

REVIEW Open Access

Improving glycemic control in critically ill @ e
patients: personalized care to mimic the
endocrine pancreas

1. Virtual Patient Model & Simulator 2. Model-based Control
=

3. standardised Metrics ) \ ‘
for Reporting -

Fg. 2 Theee man needs identifad relatad 10 1he overal mode-based contol loo of Fig. 1




Glycemia > 180mg/dL

HbAlC > 7% I

Determination of HbA1c I__

|

Surgical

Glycemia: 140 - 180mg/dL

I HbATc < 7% I

Medical

Glycemia: 180 - 220mg/dL

Glycemia: 140 - 180mg/dL

7,8 =10 mmol/I

10-12,2 mmol/I 7,8 =10 mmol/I

Aramendi |, Rev Bras Ter Intensiva 2017



3. Kontrola glykemie 2018

Koncept dysglykemie

Stresova hyperglykemie je fyziologicka odpovéd na stres/inzult a
je zivot zachranujicim mechanizmem

Hypoglykemie je asociovana s vyssi mortalitou; hypoglykemie je
Castéjsi u intenzivni inzulinové terapie

Glykemicka variabilita (amplituda; frekvence) je asociovana s
vyssi mortalitou

,Diabetes paradox“; ,,glycemic gap“; ADAG - titrace glykemie
dle HbA1c

»time in target range“ (TITR) - % Casu s glykemii v adekvatnim
rozmezi



4. Tekutinova terapie

JLradicny” liberalni pristup:

When in doubt give a fluid !

...zakladem tekutinové terapie 0,9% NaCl; koloidy ,quantum satis”
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Pulmonary edema P Cerebral edema, impaired

Pleural effusion P cognition, delirium

Altered pulmonary and ICPN CPPNV IOPAN

chest wall elastance (cfr IAP ) \ ICH, ICS, OCS

pa02 \V paC0O2 M Pa02/Fi02 ¥V

Extra vascular lung water 2 -

Lung volumes W (cfr IAP D) ) .

Prolonged ventilation L W% | Myocardial edema

Difficult weaning P g W\ ¥ Conduction disturbance

Work of breathing/™ 1y R\ Impaired contractility
' " Diastolic dysfunction

CVP M and PAOP 1

Venous return W

Hepatic congestion SV and co WV

Impaired synthetic function

Cholestatis N _ ' Myocardial depressiog

Pericardial effusio

Cytochrome P 450 activity W GEF ¥ GEDVI

Hepatic compartment syndrome

Ascites formation 4 Gut edema P Tissue edema P

Malabsorption P lleus P Poor wound ’ 1s pressure ™
Bowel contractility W healingM bod flow YV

IAP N and APP (=MAP-IAP) W Wound infection® titial pressure P
Success enteral feeding W Pressure ulcers P Mt + water retention
Intestinal permeability P Abdominal Uremia ™ GFR & RVR N
Bacterial translocation P compliance Renal CS

Splanchnic microcirculatory flow ¥

ICG-PDR \V, pHi

Pozitivita tekutinové bilance je spojena s vyssi mortalitou



Strucna historie

1832 — prvni aplikace i.v. tekutiny
40-te roky 20.st. — albumin
70-te roky 20.st. — semisyntetické koloidy

1998 — ,,exkomunikace” albuminu, vzestup semisyntetickych
koloidu

zacCatek 21.st. — pozvolna rehabilitace albuminu,
,exkomunikace” semisyntetickych koloidu

cca od 2014 — nesmélé pokusy o rehabilitaci semisynt.koloid
2015 — preference balancovanych krystaloidt pred FR



Patterns of intravenous fluid resuscitation use
iIn adult intensive care patients between 2007
and 2014: An international cross-sectional

StUdy Published: May 12, 2017
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Hammond NE, PLOS 2017



Axiomy tekutinove terapie 2018

Tekutinova terapie je farmakologickym postupem;
l.v.tekutiny jsou zivot zachranujicim lékem s extremne
nizkym terapeutickym indexem !!!

* Vzdy musi byt zjevna indikace a cil terapie

« Zvoleny roztok a jeho davka musi respektovat aktualni pacientovy
potreby

* Nezadouci ucinky (incidence; zavaznost) jakéhokoliv roztoku jsou
zavislé na davce

« Tekutinové pretizeni je spojené se zvysenou mortalitou

« Zakladnim roztokem je balancovany krystaloid; koloid pouze pfri
nedostateCném efektu krystaloidu (pfetrvavajici i.v. hypovolemie) a
pri respektovani kontraindikaci



5. Kortikoidy a sepse

CIRCI - koncept relativni adrenalni insufficience (CIRCI = critical
iliness-related corticosteroid insufficiency)

U kriticky nemocnych vyjadrena m.j. v zavislosti na zavaznosti akutniho
stavu, veku...



= 1999 Briegel
= 2002 Annane

= 2009 Sprung

= 2004

= 2008

= 2012

= 2016

Campaign e

...u pacientov so septickym sokom ktori vyzaduju

aplikaciu vazopresorov napriek adekvatne;j
tekutinovej terapii

..U pacientov so septickym Sokom kde hypotenzia

nedostatocne reaguje na tekutinovu resuscitaciu
a vazopresory

...KS vysadit pri vysadeni vazopresorov

...nepouzivat KS ak adekvatna tekutinova liecba

a aplikacia vazopresorov dosiahnu obehovu
stabilitu

...KS vysadit pri vysadeni vazopresorov

..."suggest against” KS ak adekvatna tekutinova

lieCcba a aplikacia vazopresorov dosiahnu
obehovu stabilitu



TABLE 1. Comparison of Treatments in Sepsis Trials

Protocolized Care

for Early Septic Shock Australasian Protocolized
B Resuscitation in Management in
EGDT Protocol-Based Sepsis Evaluation Sepsis
Therapeutic S Standard B R
Intervention EGDT Control Therapy EGDT ucC
Fluid from emergency 4981 3,499 5,059 5511 4,362 4,479 4304 49216 3,987
department arrival to
6hr3, mL
Difference between 1,482 —-4592 and 667 175 92929
groups®, mL
Difference between 424 16 41 44
groups (%)
Fluids 6—=72 hr, mL 8,625 10,602 4458 4918 4354 4974 4382 4915 4,366
Total fluids O=72hr, mL 13,443 13,358 7253 8,193 6,663 6906 6,672 5946 5,844
Vasopressor O-6 hr, % 274 {03 549 522 44 1 66.6 578 H3S 46.6
Vasopressor 6=72hr, % 29.1 429 476 46.6 432 588 BIES 579 b2.6
Vasopressor 0-72hr, % 36.8 51.3 60.4 61.2 53.7 60.5 5b.0
— INotrope U0, 76 37 08 8.0 = 09 JeX:: 20 81 38
Inotrope 6=72hr, % 14.5 84 43 20 29 9.5 5.0 177 6.5
Mechanical ventilation 53.0 53.8 26.4 4.7 21.7 34.8° 329¢ 20.2 19.0
0-6hr, %
Mechanical ventilation 2.6 16.8 33.7 314 279 38.6° 40.6° 244 254
6-72hr, %
Any mechanical 55.6 70.6 36.2 341 29.6 30.0 315 274 285
ventilation, %
Steroids None None 9.3 94 83 5 4
prerandomization, %
Steroids 0—6 hr, % None None 123 10.8 8.1 11.7 115

Any steroids 72 hr, % None None 36.9 359 21.9 21.1




Guidelines for the Diagnosis and Management of
Critical lllness-Related Corticosteroid Insufficiency
(CIRCI) in Critically lll Patients (Part I): Society

of Critical Care Medicine (SCCM) and European
Society of Intensive Care Medicine (ESICM) 2017

B. Should corticosteroids be administered among hospitalized
adult patients with septic shock?

Recommendation: \We suggest using corticosteroids in patients with
septic shock that is not responsive to fluid and moderate- to high-dose
vasopressor therapy

(conditional recommendation, low quality of evidence).



Guidelines for the Diagnosis and Management of
Critical lllness-Related Corticosteroid Insufficiency
(CIRCI) in Critically lll Patients (Part I): Society

of Critical Care Medicine (SCCM) and European
Society of Intensive Care Medicine (ESICM) 2017

C. What is the recommended dose and duration of treatment
among hospitalized adult patients with septic shock treated
with corticosteroids?

Recommendation: If using corticosteroids for septic shock,
we suggest using long course and low dose (e.g., IV hydrocortisone

< 400 mg/day for at = 3 days at full dose) rather than high dose and
short course in adult patients with septic shock.

(conditional recommendation, low quality of evidence).



5. Kortikoidy a sepse

2018:

- efekt vice vyjadren u populace se silnym ,proinflamatornim®
fenotypem

- vysazeni co nejdrive po odeznéeni Soku
- paralelni aplikace s ,modulatory” (k.askorbova, thiamin...) ?



6. Cileny teplotni management po KPR

ZlepSuje ,terapeuticka hypotermie® mortalitu i neurologicky outcome u
pacientl po KPR (OHCA) ?



The New England
Journal of Medicine

Fesruary 21,2002 NUMBER®

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST
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Ceska spolecnost anesteziologie, resuscitace a intenzivini mediciny
Ceska spolecnost mtenzivni mediciny
Spolecnost urgentni mediciny a mediciny katastrof

KONSENZUALNI STANOVISKO K POUZITI TERAPEUTICKE HYPOTERMIE

Méieni teploty

pIi pijjeti nemocného je zmérena vstupni axilarni a jicnova teplota
kontinualni méfeni teploty je zajisténo pomoci jicnového teploméru

cillova hodnota jicnové teploty pii rizené hypotermii je 32-34 °C

Postupy k dosazeni cilové rizené hypotermie:

pii jicnové teplote vyssi nez 34 °C je okamzité zahajeno aktivni chlazeni nemocného a jsou podana
svalova relaxancia

zevni chlazeni je provadéno dvéma chladicimi vodnimi matracemi (piistroj k zevnimu chlazeni s
tekutym médiem) v automatickém rezimu s nastavenou cilovou teplotou

infuze chladného roztoku F1/1 v davce 30ml/kg iv. v pribéhu 30-60 min

zevni chlazeni hlavy deckou (piistroj k zevnimu chlazeni s tekutym meédiem)

cas pro dosaseni cilové teploty je max. 4 hodiny

hluboka analgosedace (cilové SAS 1)



Korekce energetickeé bilance bunék CNS
- pokles TT o0 1 C°- redukce CMR02 a CMRglc 0 5-7%
- vzestup PCr/Pi i ATP/Pi

- korekce intra- i extracelularniho pH

CAVE !l

- Incidence zavaznych komplikaci 20 — 32%

- Kardiovaskularni, koagulopatie, vnitfni prostredi, kozni, renalni,
imunitni. ..



Posthypoxickeé postizeni CNS — pri€ina smrti u 68% hospitalizovanych
OHCA

incidence NSE po KPR 12 - 32% !



Hypothermia for neuroprotection in adults after

cardiopulmonary resuscitation (Review)

Arrich J, Holzer M, Havel C, Mullner M, Herkner H
Cochrane Database of Systematic Reviews 2016, Issue 2. Art. No.: CD0O04128.

T'TM after cardiac arrest

R1.1 We recommend using TTM in order to improve survival with good
neurological outcome in patients resuscitated from out-of-hospital
cardiac arrest (OHCA) with shockable cardiac rhythm (ventricular
fibrillation and pulseless ventricular tachycardia) and who remain
comatose after return of spontaneous circulation

R1.2 We suggest considering TTM in order to improve survival with
good neurological outcome in patients resuscitated from OHCA with
non-shockable cardiac rhythm (asystole or pulseless electrical
activity) and who remain comatose after ROSC.

Targeted temperature 32 — 36 st.C



Ceska spolecnost anesteziologie, resuscitace a intenzivini mediciny
Ceska spolecnost mtenzivni mediciny
Spolecnost urgentni mediciny a mediciny katastrof

KONSENZUALNI STANOVISKO K POUZITI TERAPEUTICKE HYPOTERMIE

e Mecreni teploty
®  pri pijjeti nemocného je zmérena vstupni axilarni a jicnova teplota
e kontinualni méfeni teploty je zajisténo pomoci jicnového teploméru
® cilova hodnota jicnove teploty pii fizené hypotermu je 32-34 °C
® Postupy k dosazeni cilové fizené hypotermie:
®  prijicnové teploté vyssi nez 34 °C je okamzité zahajeno aktivni chlazeni nemocného a jsou podana
svalova relaxancia
® zevni chlazeni je provadéno dvéma chladicimi vodnimi matracemu (piistroj k zevnimu chlazeni s
tekutym médiem) v automatickém rezimu s nastavenou cilovou teplotou
infuze chladného roztoku F1/1 v davce 30ml/kg iv. v pribéhu 30-60 min
zevni chlazeni hlavy deckou (piistroj k zevnimu chlazeni s tekutym meédiem)
cas pro dosageni cilové tebloty je max. 4 hodiny

I hluboka analgosedace (cilové SAS 1) I




6. Cileny teplotni management po KPR

ZlepSuje ,terapeuticka hypotermie® mortalitu i neurologicky outcome u
pacientt po KPR (OHCA)?

ANO - ale pravdépodobny podil dalSich intervenci (sedace) vyplyvajich
z aplikace TTM



/. Eliminacni metody

Zasadni problemy:

* Timing RRT u AKI — ,early vs late”
 RRT v ,nonrenalnich indikacich® (sepse)



/. Eliminacni metody

Zasadni problemy:

« Timing RRT u AKI — ,early vs late”
 RRT v ,nonrenalnich indikacich® (sepse)

Z hlediska EBM nejsou dostupné data podporujici Casné zahajeni RRT
u AKI

Z hlediska EBM nejsou dostupné data podporujici pouZziti RRT u sepse/
septického soku bez pritomnych znamek AKI a zjevnych indikaci pro
RRT



Také zviera

aj tak
neexistuje!




Zasadni problémy:

« vagni definice pro Casné zahajeni

 kriteria pro AKI predstavuji vyznamnou a Casto ireverzibilni funkéni
deterioraci renalnich funkci

* nedefinovana intenzita RRT

 nedefinovana modalita RRT = nerozliSovani mezi ,renal
replacement” a ,blood purification”



Cutoff points and outcomes of early versus late RRT initiation

— - — Retrospective cohort studies
Definitions of Early versus Late RRT Favor Applied criteria;
Author N
Early Difference between Chou R I F No RIFLE criteria
(Year)[ref] Ristage 1 I/stage 2 Fistage 3 RRT?  Early and Late RRT _
2011[1a] —
Randomized controlled trials
Wu R 1 F Yes RIFLE criteria
Zarbock Stage 1 Stagel Stage 3 Yes KDIGO criteria; '_
2012 [17] :
2016 [24] A I i sfsor stage 3 Boussekey R I F Yes RIFLE eriteria
2012 [18] e
Gaudry Stage | Stage 2 Stage 3 No AKIN critenia; Hu Stage 1 Stage 2 Stage 3 No AKIN criteria
2016 [23] —— A /s or 720; wize) —
L —
Shum R I F No RIFLE criteria
Prospective cohort studies 2013 [20] —
Sahater R I F No RIFLE criteria Leite Stage 1 Stage 2 Stage 3 Yes AKIN eriteria
2009 [14] | — 2013 [21] —
Shiao R I F Yes RIFLE criteria Suzuki R I F No RIFLE criteria
2009 [15] —- 2013[22] ’.




VIEWPOINT Open Access
@ CrossMark

Optimal timing of renal replacement
therapy initiation in acute kidney injury: the

elephant felt by the blindmen?

Randomized controlled trials
Zarbock Stage 1

2016 [24]

Stagel

—_—

A

—

Stage 3

Yes

KDIGO eriteria;

S sfs or stage 3

Wu

2012 [17]

Boussekey

2012 [18]

R 1 F Yes

Gaudry

2016 [23]

Urea 27,9, kreatinin 297,9 — early” RRT 7?7
Urea 30,0, kreatinin 299,7 — |ate”" RRT 7?77

Prospective cohort studies

Sabater R I F
2009 [14] _
Shiao R I F
2009 [15] D —————

RIFLE criteria

2013 [20]

Leite

2013 [21]

Suzuki

2013[22]

_
—

Stage 1 Slage 2

_
ﬁ

R I F No

h

Stage 3 Yes

>

RIFLE criteria

RIFLE criteria

AKIN criteria

RIFLE critena

RIFLE critena




Ischemic Insult Systemic inflammation  Sangjg

* lipopolysaccharide / endotoxin
l direct - indirect
/ (cytokines) \
Hemodynamic changes Toxins
* hypoperfusion *hypaxda * @xogenous
global and/or regional *oxidative * heme proteins

« ischemia-reperfusion *"'I = « antibiotics, contrast medis
* microthrombosis «andothelial * Vasopressors

dysfunction

*nitric oxide

Blood purification

Renal cell injury

S e

Sublethal injury Apoptosis and necrosis
Renal cell repair and regeneration Cell loss

Renal replacement




The intensive care medicine agenda on acute kidney injury

Peter Pickkers', Marlies Ostermann2, Michael Joannidis>, Alexander Zarbock?, Eric
Hoste?% Rinaldo Bellomo’-%, John Prowle®.1%, Michael Darmon'!, Joseph V. Bonventre'Z,
Lui Forni'3.14, Sean M. Bagshaw'?, and Miet Schetz'5"’

Early functional
biomarker

Late functional
biomarker

[ AKl detection [

Urine criterium
- Creatinine criterium

Currently locking: Injury biomorker Clinical follow-up

Infao transfer/
Follow-up

\dentificaiion of Strutegies to prevent AKT Early recognition Manogerment of AKI Long-term follow-up

- Heemodynamic manogement of AKI
- Non-heemodynamic
management

high-risk
patients

Prevention

Early detection

- Correction of volume status
- Haemaodynamic management
- Avoidance of nephrotoxic insults

RRT

Treatment and
ma ']EEL‘TT'IEF'It

of (recovered) AKI

- Patient selection
- Renal/non-renal endpoints

After-care




/. Eliminacni metody 2018

JednoznacCny konsenzus panuje pouze Vv ,tradiCnich® kritériich pro
AKI

Patrny trend k preferenci hemoperfuze u septickych pacientu;
otazka optimalniho timingu, intenzity (i modality) pretrvava



8. NutriCni podpora

2018 - co vime urdité:

Znacna Cast nasich pacientu naplnhuje definici malnutrice =
nespravnou vyzivou zpusobené morfologické a/anebo funkéni zmény

Overfeeding je stejné nebezpelny jako underfeeding !!!
Enteralni vyziva je benefitni pro GIT

Protokolové podavani vyzivy je asociované s lepSim naplnénim
definovanych cilu (E, substraty...)



8. NutriCni podpora

...zbyva uz ,jen* zjistit, kdy, kolik, €eho a jak nas
pacient potrebuje



Catabolic Insult-Induced Protein-Energy Malnutrition
(Protein and Energy Production Abnormal)

» No adaptive responses activated
» Increase metabolic rate 35-40 kcal/kg/d

*» Increase glucose production in excess of need Energy Depot
> Increase use of protein for fuel (glucose) Fat Fatty
» Inefficient use of fat for energy acid

38C° 30% 70%
Body heat | used recycled

Prior to nutrition support '

To tissues Energy Production

Gluconeogenesis

- Mainly from
Glucose * glucose and
\ Micronutrients => amino acids
Amino
acids Alanine
To liver - Lean Mass
Hormonal response | Tossues _ Slutamine ARG
catabolism To wound muscle protein
gluconeogenesis for glucose production
Heat Glutamine depletion
loss svater Antioxidant depletion
Micronutrient depletion

Net
protein loss



Trendy nutricni podpory po r.2000:

Permisivni underfeeding
Isokaloricka vysokoproteinova
Nizkokaloricka vysokoproteinova

V kombinaci s;:
- Farmakonutrice
- Imunonutrice



RESEARCH AGENDA

The intensive care medicine research L
agenda in nutrition and metabolism e

DOI 10.1007/500134-017-4711-6

Yaseen M. Arabi'"®, Michael P. Casaer’, Marianne Chapman?, Daren K. Heyland®, Carole Ichai®, Paul E. Marik®,

Robert G. Martindale’, Stephen A. McClave®, Jean-Charles Preiser®, Jean Reignier'®'!, Todd W. Rice'?, Greet Van
den Berghe?, Arthur R. H. van Zanten'? and Peter J. M. Weijs'*!°



Table 2 Remaining areas of uncertainty in nutrition of critically ill patients

1. Evaluation of energy expenditure and monitoring of nutritional effects in different phases of critical illness and across patients with different nutri-
tional risks

1.1 Does nutrition quided by measuring energy expenditure affect patient outcome as compared to estimated energy expenditure (EE) by predictive
equations?

1.2 What is the approach for estimating EE that is associated with improved outcomes?

1.3 What is the most appropriate energy target expressed as a proportion of (time-dependent) EE and should energy intake match the EE?

1.4 How to assess the burden/beneficial effect of feeding on metabolism and cellular integrity in a clinically useful, continuous point of care measure-
ment monitoring?

1.5 Is there a role for biomarkers in monitoring feeding?

1.6 How to identify patients at highest nutritional risk in its acute and chronic components?

1.7 Does nutrition risk assessment alter the timing of initiation, rate of increase, or ultimate goals of nutrition therapy?

1.8 What is the role of existing nutritional risk scores including nutritional and non-nutritional variables (e.g., NRS-2002 or combination of
NUTRIC 4 PANDORA?) [21]

1.9 How to define and monitor for refeeding syndrome and what is the optimal caloric and protein intake in these patients?

2. Method of administration of enteral and parenteral nutrition

2.1 What is the optimal timing for initiation of artificial feeding?

2.2 What is the optimal strategy for management for enteral feeding?

2.3 How should feeding strateqy vary at different stages of critical iliness and recovery?

24 What is the effect of continuous feeding vs intermittent feeding on protein synthesis and on patient-centered outcomes?
25 What is the role of alternative lipid emulsions in PN?

3. Substrate requirements: proteins, carbohydrates, and micronutrients

3.1 What is optimal protein dose to facilitate recovery of critically ill patients in general and nutritionally high-risk patients in particular (mortality and
physical function) and does it need to be combined with some sort of muscle use/exercise?

3.2 Is there any interrelationship between calorie and protein *dose™

3.3 What is the amount of substrate that is actually absorbed in critically ill patients given qut dysfunction and malabsorption?

3.4 What is the role of whey-based protein (high in leucine) in muscle synthesis and facilitating recovery from critical iliness?

3.5 What combinations of amino acids are optimal: should they mimic "normal”intake or be aimed at inducing metabolism or supporting host
defense?

3.6 What is the role of small peptide vs polymeric formulae in patients at high risk of intolerance?

3.7 What is the appropriate amount of micronutrients to be provided in ICU patients?



Table 2 Remaining areas of uncertainty in nutrition of critically ill patients

4. Nutrition and functional recovery

4.1 What is the best way to measure the effect of nutrition on physical recovery outcomes of survivors of ICU?

4.2 Is there a role for bedside measures to monitor the impact of feeding practices on muscle (such as blood, urine, or muscle imaging) and how to
correlate these measures with long-term functional and vital outcomes?

4.3 What is the effect of combination of ranges of proteins + physical activity + monitoring of muscle mass/function?

5. Management of intestinal and gastric feeding intolerance

5.1 What is the role of novel pro-motility agents?

5.2 Does the acceleration of gastric emptying to increase nutrient delivery to the small intestine during gastric feeding result in improved clinical
outcomes?

5.3 What is the association between small bowel feeding and non-occlusive bowel disease/necrosis?

6. Immune-modulating nutrition

6.1 What is the role of glutamine in glutamine-deficient patients and conditions (like burn-injured patients)?

6.2 What is the role of moderate-dose glutamine in patients receiving exclusive PN after the first week in ICU and in absence of renal or hepatic failure?

6.3 What is the role of high-dose IV selenium in cardiac surgery patients?

6.4 What is the role of high-dose IV fish oils in inflammatory conditions, like sepsis and cardiac surgery?

6.5 What is the role of high-dose zinc supplementation in critically ill adults?

6.6 What is the role of vitamin D supplementation in critically ill patients?

6.7 Is there a role of pharmacological agents in promoting retention of muscle mass and improved physical outcomes (e.g., growth hormone, ghrelin
agonists, anabolic steroids, and others)?

6.8 Is there a role for arginine/fish oil formula in severe acute pancreatitis?

6.9 Should pharmaconutrition be used alone or in combination with other EN or PN?

6.10 What is the effect of timing of immune-modulating nutrition: pre ICU, early, late etc.?

6.11 How does the effect of immune-modulating nutrition relate to the actual immune status?



ESPEN 2006

Exogenous energy supply:

e during the acute and initial phase of critical C
illness: in excess of 20-25 kcal/kg BW /day may be
associated with a less favourable outcome.

e during the anabolic recovery phase, the aim C

should be to provide 25-30 kcal/kg BW/day.

Patients with a severe undernutrition should receive C

EN up 25-30 total kcal /kg BW/day. If these target
values are not reached supplementary parenteral
nutrition should be given.

+ PEN indikovana az mezi 4.-7.den...

,Samolimitujici“ role GIT v nutricni podpore ?!?



9. Profylaxe stresového vredu

Konec 20. stoleti — rutinni aplikace SUP u vsech kriticky nemocnych

,<Endoscopic studies have since identified that between 74—100 % of
critically ill patients have stress-related mucosal erosions and
subepithelial hemorrhage within 24 hours of admission”

,2data from earlier studies suggested that overt gastrointestinal
bleeding occurred frequently, and in some studies up to 25 % of
critically ill patients developed overt gastrointestinal bleeding"®

GIT bleeding - mortality 48-65%
(Plummer CC 14)



9. Profylaxe stresového vredu

« SoucCasné epidemiologické data: 0.6 - 4 % pacientt na ICU



: COCh rane Cochrane Database of Systematic Reviews 2018, Issue 6. Art. No.: CDO0868T.
N Libra ry DOI: 10.1002/14651858.CD00868T. pub2.

Cochrane Database of Systematic Reviews

Interventions for preventing upper gastrointestinal bleeding

in people admitted to intensive care units (Review)

Toews |, George AT, Peter JV, Kirubakaran R, Fontes LES, Ezekiel JPB, Meerpohl JJ

Jakakoliv intervence snizuje v porovnani s placebem riziko
krvaceni z horniho GIT 0 0,47% (95% CI1 0,39 — 0,57)



Stress ulcer prophylaxis in intensive care
unit patients receiving enteral nutrition: a
systematic review and meta-analysis

Huang et al. Critical Care (2018) 22:20
DOI 10.1186/513054-017-1937-1

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Alhazzani 2017 4 49 3 42 10.3% 1.141[0.27,4.82] I
Apte 1992 5 16 6 18 18.0% 0.94 [0.35, 2.49] N [
Ben-menachem 1994 10 200 6 100 255% 0.83[0.31, 2.23] ——
El-Kersh 2017 1 55 1 47 3.4% 0.85([0.05,13.29]
Lin 2016 0 G0 ] 60 20.7% 0.08 [0.00,1.34] =
Selvanderan 2016 3 106 B 108 18.9% 0.51[0.13,1.98] I T
Wan den Berg 1985 5 14 1 14 3.2% 5.00[0.67,37.51] I
Total (95% CI) 500 389 100.0%  0.80[0.49, 1.31] <+
Total events 28 29
Heterageneity: Chi*= 6.53, df= 6 (P = 0.37); = 8% f i t i
0.002 0.1 1 10 400
Testfor overall effect Z=0.83 (P = 0.37) Favours [experimental] Favours [control]
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H., Fixed, 95% CI M-H. Fixed, 95% CI
Alhazzani 2017 10 49 6 42 18.5% 1.43[0.57, 3.60) I
Apte 1992 11 16 7 18 18.8% 1.77(0.91, 3.44) il
Ben-menachem 1994 25 200 6 100 22.9% 2.08([0.88, 4.91) =
Lin 2016 4 60 6 60 17.2% 0.67[0.20, 2.24) S
Selvanderan 2016 12 106 8 108 22.7% 1.53 [0.65, 3.59) N i
Total (95% Cl) 431 328  100.0% 1.53[1.04, 2.27] L g
Total events 62 33
Heterogeneity: Chi*= 2.50, df= 4 (P = 0.65);, F=0%

0.002 0.1 1 10 500

Test for overall effect. Z=2.14 (P = 0.03) Favours [experimental] Favours [control]

,Our results suggested that in patients receiving enteral feeding,
pharmacologic SUP is not beneficial and combined interventions
may even increase the risk of nosocomial pneumonia®“



9. Profylaxe stresového vredu

Ma profylaxe stresoveho viedu pozitivni vliv na outcome?
Ne u kazdého — zalezi na:
- nutricni podpora
- hemodynamicka optimalizace
- sedace, osetrovatelska péce
- komorbidity (anam. SU; kortikoidy, koagulopatie, RRT, ECMO...)

Concise Definitive Review: Stress Ulcer
Prophylaxis Barletta JF, CCM 2016

Conclusions:Stress ulcer prophylaxis should be limited to patients
considered to be at high risk for clinically important bleeding




10. EBM vs personalizovana m.



Mortality in Multicenter Critical Care Trials: An
Analysis of Interventions With a Significant Effect”

Conclusions: \We identified 15 treatments that decreased/
iIncreased mortality in critically ill patients in 24 multicenter ran-
domized controlled trials. However, design affected trial size and
larger trials were more likely to show harm. Finally, clinicians view

of such trials and their translation into practice varied. (Crit Care
Med 2015; 43:1559-1568)

...albumin u HRS, NIV, protektivni ventilace, pronacni poloha,
TTM, prerusovana sedace, kys,tranexamova



ICU physician

Vasopressor

B-blocking agents
agents
Hypothermia

Fluid
challenge

PEEP

Fever
control

Vasodilators

eeding

_ Low
tidal volume Antibiotics
Sedation Dobutamine
Diuretics Analgesia tranBsI?uos?ons

Hemofiltration

Increasing

difficulty

No of
variables

# Hemodynamic management . 49
of septic shock

# Mechanical ventilation >5
in ARDS

# Antibiotic therapy

% Sedation

# Weaning from mechanical
ventilation

# Management of DKA

# Potassium control 15

# Heparin therapy 1

Vincent JL, Crit Care Med 2005
Vincent JL, Critical Care 2015



The Fragility Index in Multicenter Randomized
Controlled Critical Care Trials*

Elliott E. Ridgeon, BMBCh"% Paul J. Young, FCICM"% Rinaldo Bellomo, FCICM?;
Marta Mucchetti, MD?* Rosalba Lembo, MSc* Giovanni Landoni, MD*?

14

12

10

8 -
Number

o

01 2 3456 7 89 10111213 14151617181920‘ 48
Fragility Index

The fragility index, which is a measure of how many events the statistical
signifikance of a result depends on, has been suggested as a means to aid
the interpretation of trial results.



Gone fishing in a fluid trial

Crit Care Resusc 2016; 18: 55-58

Peter B Hjortrup, Nicolai Haase, Jarn Wetterslev, Anders Perner

Tekutinova terapie u pacientu se septickym Sokem (n=798)
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P=0.03*
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We should abandon randomized controlled trials in the intensive
care unit

Je

RANDOMIZATIO Benefit

Higher DO2

Higher transfusion threshold
Higher PEEP level

Steroids

PA catheter

Harm
= No difference in outcome

Benefit

Lower DO2

Lower transfusion threshold
Lower PEEP level

No steroids

No PA catheter

“critically ill"
"ARDS"
"sepsis"

Harm



Ten big mistakes in intensive care medicine

. We focus too much on syndromes

2. We jump to prospective randomized clinical trials,
before fully identifying the right patient population,
and then struggle to interpret the results. The
prospective randomized controlled trial has become
the holy grail of clinically relevant medical research.

Vincent JL, Intensive Care Med 2015
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