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1. Epidemiologické idaje

Obraz o stitasnej epidemiologicke) situdcii, tykajuce) sa tazkej sepsy a septického Soku,

priniesla analyza unikatnej databazy dospelych pacientov, prjatychna 171 jednotick

WINUITUIPT ION

intenzivne) starostlivosti (d'alej ICU., Intensive Care Unit) v priebehu 13 rokov (2000-2012)
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Tekutiny a vazopresory u SS ...
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.. Z uhlu pohladu studii testujucich River
Early Goal Directed Therapy protokol ' ¥/}

.. Znizenie mortality pacientov v septickom soku
20 46,5% na 30,5%

N Engl J Med 2001: 345:1368-1377
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Iiié!ﬁiﬁ 2008 - design studii
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Prof.D.Angus Prof.K.Rowan Prof.R.Bellomo
ProCESS trial ProMISe trial ARISE trial
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Koniec EGDT éry ?



Tekutiny a vazopresory v EGDT trials ...

Tekutiny/6 hod Vazopresory/6h Mortalita

EGDT 4980 ml
ProCESS 2300 ml
2000 ml

1700 ml

Peake etal. N Engl J Med 2014; 371:1496-506
Mouncey et al. N Engl J Med 2015; 372:1301-11
Angus et al. N Engl J Med 2014, 370: 1383-93
Rivers et al. N Engl J Med 2001; 345: 1368-77

27%
44%
47%
8%

46%
34%
29%
19%



Tekutiny a vazopresory v EGDT trials ...

= hodne tekutin v resuscitacii septického $oku SKODI

= vCasnejsie pouzitie vazopresorov v resuscitacii septického
Soku je PROSPESNE

- ) |
SEPTICK? SOK




ANAFYLAKTICKY SOK SEPTICKY SOK
= VAZODILATACIA = VAZODILATACIA



Paul Ellis Marik. Evidence-Based Critical Care
(Third Edition ). Springer International Publishing 2015

,, Furthermore, patients with sepsis are
primarily not dehydrated but suffering
from vasoplegic shock with an increase In
the non-stressed blood volume (venodila-
tation); it Is therefore totally illogical

"y (and stupid) to give large volumes of fluid
R\l to patients with sepsis

- pawé' ’777.9/”,{
Nie kazdy pacient pacient v septickom soku potrebuje tekutiny,
KAZDY VSAK POTREBUJE NORADRENALIN




m viac tekutiny, tym lepsie ... 1988

CHEST 1998; 114:854-860

in Sepsis*
Implications for Treatment Strategies

Paul E. Marik, MD, FCCP; and Joseph Varon, MD, FCCP

,,Aggressive volume resuscitation is considered the best initial therapy for

the cardiovascular instability of sepsis. Hypotension can often be reversed
with fluid administration alone. Fluid requirements for the initial resuscitation
of patients with septic shock are frequently large, with up to 10 L of crystalloid
or 4 L of colloid being required in the first 24 hours*.
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Tekutiny jsou FAJN ...

... hejcastejsi leécebna intervence na ICU
... kauzalni lecebna intervence u hypovolémie/hypovolemického soku

... U septického soku neni radno se ani zpozdit v zahajeni tekutinove
resuscitace ®




Tekutiny u SS jsou FAJN ...

Association of Fluid Resuscitation Initiation Within 30 Minutes t
of Severe Sepsis and Septic Shock Recognition With
Reduced Mortality and Length of Stay

LeismanD et al., 4nn Emerg Med. 2016;68:298-311

| Vliv zpozdeéni v zahajeni

- Tekutinoveé resuscitace 100 - ATB lécby na mortalitu SS
na mortalitu SS 90 - Kumar A et al. Crit Care Med 2006;
20 - 80 - 34:1589-1596
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Tekutiny u SS jsou FAJN ...

A'»‘

Association of Fluid Resuscitation Initiation Within 30 Minutes .’
of Severe Sepsis and Septic Shock Recognition With
Reduced Mortality and Length of Stay
LeismanD ectal., Ann Emerg Med. 2016:68:298-311

| Vliv zpozdéni v zahajeni |

Tekutinové resuscitace 100
na mortalitu SS 90

ATB lécby na mortalitu SS

Kumar A et al. Crit Care Med 2006;
34:1589-1596

Casné zahajeni antlblotlcke lecby a tekutinove
resuscitace je u septickeho soku naprosto krucialni ...

r a v praxi také Jednoduse proveditelné ©

<30 31t06061t0180 >180 oM M = N = -
minutes minutes minutes minutes 1 2 3 4 5 6 hod




Tekutiny u SS jsou FAJN, ALE ...

Ga) ... kazi ndm to fenomén ,,tekutinového pretizeni®
2 (,fluid overload” ... pozitivni tekutinova bilance)

E\@m ... kazi nam to fenomeén ,,agresivity*
N (,FBT - fluid bolus therapy“ ...bolusy tekutin)



. ok 2000

Fluid overload

CHEST 2000; 117:1749-1754

= | critical care review
Negative Fluid Balance Predicts Survival
in Patients With Septic Shock*

A Retrospective Pilot Study

Fadi Alsous, MD: Mohammad Khamiees, MD; Angela DeGirolamo, MD);
Yaw Amoateng-Adjepong, MD, PhD; and Constantine A. Manthous, MD, FCCP

L
.M

Conclusion: These results suggest that at least 1 day of negative fluid balance
achieved by the third day of treatment may be a good independent

predictor of survival in patients with septic shock



Fluid overload ... rok 2000

CHEST 1998; 114:854-860

in Sepsis*
Implications for Treatment Strategies

Paul E. Marik, MD, FCCP; and Joseph Varon, MD, FCCP

,,Aggressive volume resuscitation is considered the best initial therapy for

the cardiovascular instability of sepsis. Hypotension can often be reversed
with fluid administration alone. Fluid requirements for the initial resuscitation
of patients with septic shock are frequently large, with up to 10 L of crystalloid
or 4 L of colloid being required in the first 24 hours*.



Fluid overload ... rok 2000

CHEST 2000; 117:1749-1754 |

—

=  critical care review

ce Predicts Survival

IIWWWNML!:...
my

Negative Fl
in Patients ptic Shock*

A Retrospective tudy
Fadi Alsous. MD: Moha s, MD: Angela DeGirolamo, MD;

Fluid Balance in Sepsis

Are We Ready for a Negative Balance?

VaronJ, Fromm RE Jr.



Fluid overload ... rok 2000

The Open Access Publisher

() BioMed Cenval ‘c: CRITICAL CARE

Crit Cars. 2000; 4({Suppl 1): P15. PMCID: PMC3332943
Published online 2000 Mar 21. doi: 10.1188/cc739

The clinical relevance of the fluid balance in critically ill patients

| PetraSovicova,! P Sklienka.' L Kolar," J Jahoda,! and R Kula'

NONSURVIVORS (n=47) SURVIVORS (n=70)

1580 £ 1900 ml p<0.05 520 + 1480 ml

In the nonsurvivors group a much more positive fluid balance was
found within the interval from 3rd until 13th day of ICU stay ...



Fluid overload ... rok 2000

The Open Access Publisher

() BioMed Cenval ‘c: CRITICAL CARE

Crit Cars. 2000; 4({Suppl 1): P15. PMCID: PMC3332943
Published online 2000 Mar 21. doi: 10.1188/cc739

The clinical relevance of the fluid balance in critically ill patients

| PetraSovicova,! P Sklienka.' L Kolar," J Jahoda,! and R Kula'

NONSURVIVORS SURVIVORS
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Fluid overload ... rok 2000

!

Conclusion: In the nonsurvivors group a much more positive fluid balance was
found within the interval from 3rd until 13th day of ICU stay, together with
Increasing extent of the organ dysfunction. The stronger correlation between
fluid intake and fluid balance in nonsurviving patients compared to survivors
points to the need for careful fluid management in critically ill patients,
especially in those with an intensive inflammatory response.

NONSURVIVORS (CRP 125+62) SURVIVORS (CRP 92+60)
i 12000 - R? = 0,3501 12000 - R? = 0,025
Z‘ g:: 9000 -
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Fluid overload ... rok 2000

1 t '
paclen o090 O

= otoky prodluzuji difuzni drahu pro kyslik
= otoky generuji dalSi narlst otoku

= v organech s pevnou kapsulou generuji
otoky narust subkapsularniho tlaku



Fluid overload ... rok 2000

toto JE stastny
pacient ...!

otoky jsou pouze
kozmeticky
problem :=(




Fluid overload ... rok 2006

Sepsis in European intensive care units: Results of the SOAP
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in

Acutely Ill Patients Investigators )
Crit Care Med 2006; 34:344=353




Fluid overload ... rok 2006

Sepsis in European intensive care units: Results of the SOAP
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in

Acutely Ill Patients Investigators )
Crit Care Med 2006; 34:344—-353

Table 7. Multivariate, forward stepwise logistic regression analysis in sepsis patients (n = 1177), with
intensive care unit mortality as the dependent factor

OR (95% CI) p Value

eaamd Cumulative fluid balance durmg first 72 hours

nitia A SCOre (per point Increase

Blood stream infection 1.7 (1.2—2.4} .004 ,
Cirrhosis 2.4 (1.3-4.5) .008

Pseudomonas infection 1.6 (1.1-2.4) 017 2 e m ISto
Medical admission 1.4 (1.0-1.8) .049

Female gender 1.4 (1.0-1.8) 044




Fluid overload ... rok 2006

Sepsis in European intensive care units: Results of the SOAP
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;
V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in

Acutely Ill Patients Investigators )
Crit Care Med 2006; 34:344—-353

Discussion

... this 1s a new finding that raises the hypothesis that reducing
fluid balance may result in better outcomes from sepsis, and
this needs further investigation.



Fluid overload ... po roku 2006 -




Fluid overload ... po roku 2006 -

Uchino S et al. Crit Care 2006;10:R174 de Almeida et al. Acta Anaesthesiol Scand 2012;56:712-7

Wiedemann HP et al. NEJM 2006;354:2564-75 Bellomo R et al. Crit Care Med 2012; 40: 1753-60

Arlati S. et al. Resuscitation 2007; 72:371-78

Payen D et al. Crit Care 2008;12:R74. Aoih: ’ . ;o
|
Vidal MG et al. Crit Care Med 2008; 36: 1823-31 OZItlvnI tekutInOVa bllance

|e spojena s horsi prognozou

Adesanya A et al. Endovascular Surg 2008; 42, 531-36

(e

McArdle GT et al. Ann Surg 2009; 250:28-34

Pozitivni tekutinova bilance
je nezavislym prediktorem
mortality

Bouchard J et al. Kidney Int 2009;76:422-27

Rosenberg AL et al. J Intensive Care Med 2009, 24:35-46

Murphy VC et al., Chest 2009., 136:102-9

Boyd HJ et al. Crit Care Med 2011; 39:1-7
Liu KD et al. Crit Care Med 2011; 39: 2665-71

Shum HP et al. J Crit Care 2011; 26: 613-19

Dass B et al. Clinical Nephrology 2012., 77: 438-44

Cordemans C et al. Ann Intensive Care 2012;2:515 & S1



Fluid overload ...

... kdyz se pacient ,nahodou” dostane do pozitivni
tekutinové bilance, pak dej furosemid

... a kdyz nahodou uz nemoci, pak preci mame
CRRT©




Fluid overload ... a dekongesce

SHOCK, Vol. 43, No. 1, pp. 68-73, 2015

FLUID OVERLOAD IN PATIENTS WITH SEVERE SEPSIS AND
SEPTIC SHOCK TREATED WITH EARLY GOAL-DIRECTED THERAPY IS
ASSOCIATED WITH INCREASED ACUTE NEED FOR FLUID-RELATED
MEDICAL INTERVENTIONS AND HOSPITAL DEATH

Diana J. Kelm,*' Jared T. Perrin,* Rodrigo Cartin-Ceba,*' Ognjen Gajic,**
Louis Schenck,* and Cassie C. Kennedy*'

... presto, ze metody dekongesce u ,prelitych” pacients
aplikujeme, je jejich mortalita vyssi, nez
u pacientu primarne ,neprelitych”!




Fluid overload ... duraz na prevenci

_ Curr Opin Crit Care 2015, 21:315-321

e How to avoid fluid overload

Ogbonna C. Ogbu™®, David J. Murphy®®*®, and Greg S. Martin®®*®

Purpose of review

This review highlights the recent evidence describing the outcomes associated with fluid overload in
critically ill patients and provides an overview of fluid management strategies aimed at preventing fluid
overload during the resuscitation of patients with shock.

Recent findings
Fluid overload is @ common complicafion of fluid resuscitation and is associated with increased hospital

costs, morbidity and mortality.

Summary
Fluid management goals differ during the resuscitation, optimization, stabilization and evacuation phases

of fluid resuscitation. To prevent fluid overload, strategies that reduce excessive fuid infusions and
emphasize the removal of accumulated fluids should be implemented.

Keywords
Huid overload, fluid resuscitation, shock



Fluid overload ... PREVENCE V PRAXI

SEVEN-DAY PROFILE PUBLICATION
Intensive Care Med (2015) 41:1529-1537 f
DO 10.1007/00134-015-3850-x CrossMark

Fluid challenges in intensive care: the FENICE
study

A global inception cohort study

Cecconi M et al

ORIGINAL

Intensive Care Med (2015) 41:248-256
DOT 10, 1007/00134-014-3576-1

Volume expansion in the first 4 days of shock:
a prospective multicentre study in 19 French
intensive care units

Boulain T et al




Fluid overload ... PREVENCE V PRAXI

SEVEN-DAY PROFILE PUBLICATION

Intensive Care Med (2015) 41:1529-1537
DOI 10.1007/s00134-015-3850-x CrossMark

Fluid challenges in intensive care: the FENICE
study

A global inception cohort study

Cecconi M et al

Co bylo pouzito k predikci reakce na tekutiny ?

No 1. NIC 43%
No2. CVP  26%

V 49% pripadu bylo pokracovano v podavani tekutin
i pres negativni reakci na podani tekutin ...




Jak predejit ,fluid overload® ...

= nepodavej tekutiny zbytecne

pokud se uz rozhodnes tekutiny podat,
pak vzdy nejdrive otestuj jestli je
pacient ,fluid responder*

mej na pameéti, ze septicky sok je hlavne

sokem vazoplegickym a tudiz drive pouzij
podporu noradrenalinem

meéj na paméti, ze denni potreba soli
je kolem 3g

- pri davce balancovaného krystaloidu 150 ml/hod
dostaneme do pacienta davku natria odpovidajici
cca 30g kuchynske soli !!!




Fluid BOLUS Therapy...




Agresivni léCba...

... snaha o rychlou korekci zivot ohrozujici odchylky
homeostazy je na ICU bezna praxe

AKUTNI respiraéni selhani

... hypoxemie (paO2 = 6 kPa)
... hyperkapnie (paCO2 = 11 kPa)

..pH<7.3. BE=—-10 (MAC+RAC)

Trachealni intubace a UPV s cilem AGRESIVNI tipravy

krevnich plynu do normalniho pasma



Agresivni léCba...

... snaha o rychlou korekci zivot ohrozujici odchylky
homeostazy je na ICU bezna praxe

CHRONICKE respiraéni selhani

... hypoxemie (paO2 = 6 kPa)
... hyperkapnie (paCO2 = 11 kPa, RAC)

... pH<7.3., BE=+11 (metabolicka kompenzace RAC)

Trachealni intubace a UPV s cilem OPATRNE dpravy

CO2 tak, aby se pH nedostalo na ,,alkalickou stranu*



Agresivni leCba...

... snaha o rychlou korekci zivot ohrozujici odchylky
homeostazy je na ICU bézna praxe

.. miru agresivity korekce odchylky homeostazy by mel
vzdy ovliviiovat CAS TRVANI odchylky a pritomnost
znamek KOMPENZACE



5@ v

Agresivni lecba tekutinami...

... experiment - hemoragicky sok

SHOCK, Vol. 18, No. 3, pp. 242-247, 2002

DETRIMENTAL EFFECTS OF RAPID FLUID RESUSCITATION ON
HEPATOCELLULAR FUNCTION AND SURVIVAL AFTER
HEMORRHAGIC SHOCK

Kaushal J. Shah, William C. Chiu, Thomas M. Scalea, and Drew E. Carlson

Department of Surgery and Program in Trauma, B Adams Cowley Shock Trauma Center, University of
Maryland School of Medicine, Baltimore, Maryland 21201



Agresivni lecba tekutinami...

... experiment - hemoragicky sok

- experiment (potkany)
- faza Krvacania: 33-36 mil/kg/2.5 hod
- faza hypovolémie: 150 min
- faza objemovej resuscitacie:
| - | |
NO RESUS FAST MEDIUM SLOW

5 min 20 min 180 min

BOLUS Ringer laktat o objeme = 3x krvna strata

Shah KJ et al., Shock 2002., 18:242-247




Agresivni lecba tekutinami...

... experiment - hemoragicky sok

- experiment (potkany)
- faza Krvacania: 33-36 mil/kg/2.5 hod
- faza hypovolémie: 150 min
- faza objemovej resuscitacie:
| il i |
NO RESUS FAST MEDIUM SLOW

5 min 20 min 180 min

BOLUS Ringer laktat o objeme = 3x krvna strata

Shah KJ et al., Shock 2002., 18:242-247




Agresivni lecba tekutinami...

... experiment - hemoragicky sok

- experiment (potkany)

- faza krvacania: 33-36 mi/ka/2.5 hod
- faza hypovolémie:l 150 min
- faza objemovej resuscitacie:
| | | 1
NO RESUS FAST MEDIUM SLOW
5 min 20 min 180 min

BOLUS Ringer laktat o objeme = 3x krvna strata

Shah KJ et al., Shock 2002., 18:242-247




Agresivni lecba tekutinami...

.. experiment - hemoragicky sok

Pric¢ina umrti ve FAST group — kardiovaskularni kolaps

- experiment (potkany)
- faza Krvacania: 33-36 Ii':{ /| ‘_'{’ 2.5 hod

- PREZIVANIE (po 72 hodlnach , p<0.05)

NO RESUS FAST MEDIUM SLOW

57% “ 58%  85% <4 87%

Shah K] et al., Shock 2002., 18:242-247




Agresivni leCba tekutinami...

... experiment - septicky sok

Critical Care 2009, 13:R186

Research Open Access

Effect of fluid resuscitation on mortality and organ function in

experimental sepsis models
Sebastian Brandt!, Tomas Regueira?*, Hendrik Bracht2*, Francesca Porta2, Siamak Djafarzadeh?,

Jukka Takala2, José Gorrasi?, Erika Borotto?, Vladimir Krejci', Luzius B Hiltebrand?,
Lukas E Bruegger3, Guido Beldi®, Ludwig Wilkens®, Philipp M Lepper?, Ulf Kessler4 and

Stephan M Jakob?




Agresivni lecba tekutinami...

... experiment - septicky sok

Diskutovana role vazodilatace po bolusech tekutin ... potencialni
mechanizmus Skodlivosti bolust = KVS kolaps ...

Prezivani zvirat s peritonitidou

Tekutinova resuscitace

) L POUZE kontinualni infuze
2 10 mi/kg/h H1/1
5
2 a0
o

2{'-

ﬂ | ] L] ] ] ]

0 4 8 12 16 20 24

Hours

Brandt S et al. Critical Care 2009, 13:R186



Agresivni lecba tekutinami...

... humanni studie - traumaticky sok

J Trauma Acute Care Surg 2013;74: 1207-1214

Goal-directed resuscitation in the prehospital setting:
A propensity-adjusted analysis

Joshua B. Brown, MD, Mitchell J. Cohen, MD, Joseph P. Minei, MD, Ronald V. Maier, MD,
Michael A. West, MD, Timothy R. Billiar, MD, Andrew B. Peitzman, MD, Ernest E. Moore, MD,
Joseph Cuschieri, MD, Jason L. Sperry, MD, MPH,
and The Inflammation and the Host Response to Injury Investigators, Pittsburgh, Pennsylvania

4

Pokud dostali normotenzni, tachykardicti a , kyseli“ pacienti s ,blunt trauma’
v prednemocnicni péci bolus tekutin (>500 ml krystloidu) pak:

- potfebovali v prubéhu nasledujicich 24 hod vyznamné vice tekutin
- méli vyznamné vyssi mortalitu (vSe ve srovnani s témi co bolus nedostali)



Agresivni leCba tekutinami...

... humanni studie - septicky sok
Maitland K et al., N Engl J Med 2011;364:2483-95.

Mortality after Fluid Bolus in African Children with Severe Infection
... 3000 septickych déti se znamkami tkanové hypoperfuze

A Mortality at 48 Hours

0.14— 0.14- B Mortality at 4 Weeks :
Bolusy tekutin
0.12- ‘ e - |
0.10+
0.08 _'
e : Bez bolusu
0.06 e Bez bolusu
004a] S Albumin bolus A|b.um|n bolus
' 7ol Saline bolus ™ ¢ T Saline bolus
0.02- # — — — No bolus 0.02- — — — No bolus
0.00||I|Ii|[I|II|II|II|II|II| 0'00'|'|'|'|'|'|'|'|'|'|'|'|'I'I
0 6 12 13 24 30 36 42 43 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28



Agresivni lecba tekutinami...

... humanni studie - septicky sok

Maitland K et al., N Engl J Med 2011;364:2483-95.

Mortality after Fluid Bolus in African Children with Severe Infection
... 3000 septickych déti se znamkami tkanové hypoperfuze

A Mortality at 48 Hours

0.14 0.14- B Mortality at 4 Weeks .
Bolusy tekutin

0.12

.............................................

O e— 0.104
0.08- L vosl /- -

— ) ) Bez bolusu
0.06 e Bez bolusu VL

- I el Albumin bolus / Albumin bolus
0:047 ;IJ ------- Saline bolus 004 Saline bolus
0.024 # — No bolus
000 Pricina umrti: fatalni kardiovaskularni kolaps | —
0 22 24 26 18

Maitland K, et al., BMC Med 2013., 14;11:68




Agresivni lecba tekutinami...

... humanni studie - septicky sok
Maitland K et al., N Engl J Med 2011;364:2483-95.

Mortality after Fluid Bolus in African Children with Severe Infection
... 3000 septickych déti se znamkami tkanové hypoperfuze,

Pokud dostali normotenzni, tachykardicti a ,,kyseli“ detsti pacienti se sepsi
bolus tekutin (albumin, FR) pak méli 0 30% vyssi mortalitu ve srovnani s détmi,
které dostali pouze udrzovaci davku FR (4 mi/kg/hod) ...

Pricina umrti: fatalni kardiovaskularni kolaps
Maitland K, et al., BMC Med 2013., 14;11:68



Agresivni lecba tekutinami...

... humanni studie - septicky $ok !
JAMA. 2017;318(13):1233-1240.

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Effect of an Early Resuscitation Protocol on In-hospital

Mortality Among Adults With Sepsis and Hypotension
A Randomized Clinical Trial

Ben Andrews, MD; Matthew W. Semler, MD, MSc; Levy Muchemwa, MBChB; Paul Kelly, MD, FRCP; Shabir Lakhi, MBChB;
Douglas C. Heimburger, MD, MS; Chileshe Mabula, MBChB; Mwango Bwalya, MBChB; Gordon R. Bernard, MD

Pokud byli tachykardicti, ,,kyseli“, lehce hypotenzni mladi pacienti (37 let)
se sepsi (50% pneumonie, 90% HIV+) obehove/6 hod resuscitovani podle
protokolu, pak meli o0 45% vyssi mortalitu, nez pacienti se ,zvyklou® péci ...

Protocol group: v pruméru 5x vyssi potreba vazopresoru v prubéhu
prvnich 24 hodin ...



Agresivni léCba tekutinami...

... humanni studie - septicky sok
JAMA. 2017;318(13):1233-1240.
JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Effect of an Early Resuscitation Protocol on In-hospital
Mortality Among Adults With Sepsis and Hypotension
A Randomized Clinical Trial

Ben Andrews, MD; Matthew W. Semler, MD, MSc; Levy Muchemwa, MBChB; Paul Kelly, MD, FRCP; Shabir Lakhi, MBChB;
Douglas C. Heimburger, MD, MS; Chileshe Mabula, MBChB; Mwango Bwalya, MBChB; Gordon R. Bernard, MD

Pokud byli tachykardicti, ,.kyseli“, lehce hypotenzni mladi pacienti (37 let)
se sepsi (50% pneumonie, 90% HIV+) obehové/6 hod resuscitovani podle
protokolu, pak méli o 45% vyssi mortalitu, nez pacienti se ,zvyklou® péci ...

PROTOCOL: vice jak 50% pacientu bolus 2000 ml krystaloidu/60 min
USUAL CARE: vice jak 50% pacientl pouze 3000 ml krystaloidu/24 hod



FBT a KVS kolaps ...

.. mechanizmy nejsou zcela jasné

= T napéti ve sténé myokardu po bolusu tekutiny vede k nadprodukci

natriuretickeého peptidu (vazodilatace + alterace GLX s akcentaci
kapilarniho leaku)

= cévni shear stress po bolusu tekutiny vede k vazodilataci (3 napéti
sympatiku., T produkce NO)

= reperfuzni trauma po bolusu tekutiny (hyperemie = vazodilatace po
ischémii je fyziologicka)
= zaplaveni organizmu Pro-IR cytokiny = vazodilatace
Marik and Bellomo. BJA 2016, 116: 33949

Myburgh JA. N Engl J Med 2011, 364:2543-4
Myburgh and Finfer . BMC Med 2013 Mar 14;11.67



FBT a KVS kolaps ...

... mechanizmus zrejme VAZODILATACE Fone Tig 130

X Fluid boluses should be considered
b8 vasodilator Ihc/qpy in pancn/.s " Ith sepsis

* and that aggressive fluid resuscitation may
.\ \ 4 potentiate the hyperdynamic state.

R. Bellomo

... agresivni tekutinova resuscitace bolusy tekutin mize vést
k maligni vazodilataci — fatalnimu KVS kolapsu



Tekutiny na ICU (fokusované na SS) ...

Secteno a podtrzeno ...
... tekutinova resuscitace septického Soku:

* ma byt vedena s cilem prevence objemového pretizeni
- pozitivni tekutinova bilance = hypoxie otoky postizenych tani

= ma byt vedena bez bolusového podani tekutin
- bolusy tekutin vedou k vazodilataci s rizikem KVS kolapsu
CAVE: normotenzni, tachykardicti, ,kyseli“ pacienti s delsi
anamnézou stonani



.Cerstvy* dikaz - CLASSIC trial ...
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Restricting volumes of resuscitation

fluid in adults with septic shock after initial
management: the CLASSIC randomised,
parallel-group, multicentre feasibility trial

Peter B. Hjortrup', Nicolai Haase', Helle Bundgaard?, Simon L. Thomsen?, Robert Winding?, Ville Pettil&°,
Anne Aaen®, David Lodahl’, Rasmus E. Berthelsen®, Henrik Christensen®, Martin B. Madsen', Per Winkel '©,
Jorn Wetterslev'®, Anders Perner™!"”, The CLASSIC Trial Group, The Scandinavian Critical Care Trials Group

Fluid Restriction Standard Care P value
No. of events / No. at risk F
6-1.40) 0.32
Death by day 90 25/75 (33%)  31/76 (41%)| pe-127) o.11
Ischemic events in the ICU 3/75 (4%) 9/76 (12%) F:’"“-QE} 008

Worsening of AKI 27/73 (37%)  39/72 (54%)
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The David Sheldrick
Orphan’s project



Dr. Dame Daphne Sheldrick,
DBE, MDB, MBS, DVMS, Chair of the David
Sheldrick Wildlife Trust, Nairobi, Kenya

= trpi infekci a ma horecku
= je tezce dehydratované

= rychla rehydratace ho muze
zabit - dnes dostane jenom
malé mnozstvi mléka



http://voices.nationalgeographic.com
12013/12/06/elephant-foster-mom-a-conversation-with-daphne-sheldrick/#

NATIONAL
GEOGRAPHIC

News Video Photography TheMagszne Emvronment Trave Adventure

: I are nda oy @ g

SAVING ELEPHANTS \ Forum for Discussion “_: ! 5.1 o
dra 3 cacernm ap I mean
o Elephant Foster Mom: A Conversation with Daphne clephari i prcular. A Voic & el d I
" Sheldri(;k rally poind for those who want to getir wohved
( Laurel Neme m A 2 for Elephants mbe
C:_ More

Orphaned elephants "can be fine one day and dead the
next,” says Daphne sheldrick. a Kenyan conservationist and

expert in animal husbandry.

She knows T

,» can be fine one day and dead the next “
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should-i-give V tF I
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1. Allin one place.

Bolus_ Fluids for the Shocky Veterinary
Patient: How Much Should I Give?

JUSTINEA L€C£‘DVM. DACVECC, DABT

VETGIRL
VETGIRLON THERUN COM
W Tweet 0 g4a 0 g +

} doge Wondering how much fiuid should you bolus?

About to see a hit-by-car (aka, an HEC

onse to “howmuch IV fluids should | give?'is often"60-%0 mljkg."

For the shocky patient, the classicrasp

We no longer use this amount!

this “shock dose” of 60-90 mL/kg was extrapolated from the
£0-%50 ml/kg for dogs: 60 mLskg for cats). This older shock
t—it wasn't 60 mi/kg/hour, nor was it 60
d blood volurme.

In older emergency textbooks,
blood volume of the patient (e&
dose didn't havea time association withi
miskg/minute. This number just represente

od av”

mergency and criticalcare specalists have mov
olernic patiznte

trying to stabilize hypov

o COal

More recently, @
shock dose when
aliquots ©

smaller fIv crystalloids. S

t give more then 20mi/kg



= http://www.survivingsepsis.org Survivi s SBD_S S: "-
Campaign e

N
3-Hour Bundle

Hemodynamic Support and Adjunctive Therapy

FLuio THERAPY OF SEVERE SEPSIS

Initial fluid challenge in patients with sepsis-induced tissue

hypoperfusion should be a minimum of 30 mL/kg of crystalloids
(a portion of this may be albumin equivalent). More rapid
administration and greater amounts of fluid may be need- |in

some patients.

give minimum 30ml/kg or more *
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Noradrenalin Léciva

injekény roztok

{noradrenalini tartras)

Perférne analeptikum,
alfa-adrenergné sympatomimetioum

Noradrenalinum
(Ut hydrogenotartras) v imil

npekineho rozrtoky (1: 1 000)




LAVCASU




Preco NA zavcasu ?

n doba trvania s stupen hypotenzie su spojené so vzostupom
mortality pacientov v septickom Soku ...



Hypotenzia a prognoza ...

Intensive Care Med (2005) 31: 10661071

DOT 10, 1007/500134-005-2688-7 ORIGINAL

Marjut Varpula Hemodynamic variables related
linna Tallgren . .

Katri Saukkonen to outcome in septic shock

Liisa-Maria Voipio-Pulkki
Ville Pettilii

... autori skumali, ktoré hemodynamicke parametre v priebehu prvych 48h
maju navacsi vplyv na prognozu pacientov v septickom soku



Hypotenzia a prognoza ...

Intensive Care Med (2005) 31: 10661071
DO 10, 1007/ 50001 34-005-26588-7

ORIGINAL

Marjut Varpula
Minna Tallgren
Katri Saukkonen
Liisa-Maria Voipio-Pulkki
Ville Pettilii
mmHg

80
75
70

65

Hemodynamic variables related
to outcome in septic shock

Time under MAP 65 mmHg

Area under
MAP 65 mmHg

I Best predictor of 30-day mortality I

Cas, ktory stravi pacient v pasme hypotenzie (< 65 mmHg) v priebehu
prvych 48h septickeho soku je nezavislym prediktorom mortality




potenzia a prognoza ...

= kazda epizoda poklesu MAP < 60 mmHg v priebehu prvych 24 hodin
septického soku zvysuje riziko umrtia 3x
Diinser MW et al. Intensive Care Med 2009;35:1225-33

= poklesy DAP < 50 mmHg v priebehu prvych 48 hodin septického

soku su nezavislym prediktorom mortality
Benchekroune S et al. J Trauma 2008:64:1188-95

MAP< 65 mmHg a/alebo DAP<50 mmHg u septického pacienta su

indikaciou pre okamzité zahajenie podpory noradrenalinom



Preco NA zavcasu ?

n doba trvania s stupen hypotenzie su spojené so vzostupom
mortality pacientov v septickom Soku ...

E NA priaznivym mechanizmom ovplyviuje venézny navrat
u pacientov v septickom Soku ...



\Venozny. navrat u SS ...

Pacient v septickom Soku

| 2l | venozny navrat R |

T kap. permeabilita

1
1
1
v v

Tieto abnormality nevznikaju NARAZ tj. v rovhakom case




\Venozny. navrat u SS ...

Pacient v septickom Soku

| 2l | venozny navrat R

|
T kap. permeabilita
Open Access

Research Open Access

Microvascular permeability during experimental human

endotoxemia: an open intervention study
Lucas TGJ van Eijk', Peter Pickkers', Paul Smits2, Wim van den Broek?3, Martijn PWJM Bouw* and

Johannes G van der Hoeven#

Critical Care 2005, 9:R157-R164




... po podani LPS vsetko fungovalo v priebehu 22 hodin tak ako ma ©
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... az na to, ze ani troma metddami nezistili vzostup kap. permeability ©
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\Venozny. navrat u SS ...

Pacient vo vcasnej faze septického soku

l Yall 1 kap. permeabilita
venodilatacigi




NAavenozny navrat u SS ...

... aono to aj funguje © ©

Norepinephrine increases cardiac preload and reduces preload
dependency assessed by passive leg raising in septic shock
patients *

Monnet X, JabotJ, Maizel J, Richard C, Teboul JL
Crit Care Med 2011:39:689-94.

... autori skumali zmenu hemodynamickej odpovede na PLR-test
»PRED* a ,,PO* navyseni davky noradrenalinu (n=25 pts)



Monnet X et al., Crit care Med 2011
39:689-94

(qv)
D
&
N
S
B CVP
B LVEDV

B Cardiac index

noradrenalin
0,2ug/kg/min

= pacient je ,,fluid-dependentny*

PLRT1



NA a venozny navrat u SS ...

Monnet X et al., Crit care Med 2011

39:689-94
70-
noradrenalin
607 0,2ug/kg/min
o O0- y , ,
c = dodlo k T venézneho navratu
GE) 40- konstrikciou kapacitného riecista
N (T ECOK., ¥ non-stressed blood volume)
S~ 30-
B CvP
20-
B LVEDV
Bl Cardiac index 107 ..

PLRT1 T NA



NA a venozny navrat u SS ...

Monnet X et al., Crit care Med 2011

39:689-94
70-
| noradrenalin noradrenalin noradrenalin
60 0,2ug/kg/min 0,4 ug/kg/min 0,4 ug/kg/min
g 507 = doslo k ¥ ,fluid-dependencie®
£ 40 | 0 < 0.05
2
B C\P
B LVEDV
B Cardiac index ..

PLRT1 T NA PLRT2



Preco NA zavcasu ?

n doba trvania s stupen hypotenzie su spojené so vzostupom
mortality pacientov v septickom Soku ...

E NA priaznivym mechanizmom ovplyviuje venézny navrat
u pacientov v septickom soku ...

NA ma inotropny vplyv na myokard a u pacientov v septickom
soku a zvysuje minutovy objem srdca...



Inotropny. efekt NA ...

Pacienti vo vcasnej faze septického Soku s LVEF < 45%
Hamzaoui O et al. ESICM 2015

o LVEF

S -
45 -

35

23 F

)

20

before NE with NE



Preco NA zavcasu ?

n doba trvania s stupen hypotenzie su spojené so vzostupom
mortality pacientov v septickom soku ...

NA priaznivym mechanizmom ovplyvnuje ven6zny navrat
u pacientov v septickom sSoku ...

NA ma inotropny vplyv na myokard a u pacientov v septickom
Soku a zvysuje minutovy objem srdca...

oneskorenie zahajenia podpory NA u pacientov v septickom
Soku je spojené so zvysenou mortalitou...



Cas zahajenia podpory NA ...

... a prognoza pacientov v septickom soku
(prospektivha observacia)

Bai et al. Critical Care 2014, 18:532 C
C, crimicAL cARE

RESEARCH Open Access

Early versus delayed administration of
norepinephrine in patients with septic shock

Xiaowu Bai, Wenkui Yu', Wu Ji, Zhiliang Lin, Shanjun Tan, Kaipeng Duan, Yi Dong, Lin Xu and Ning L




Casizahajenia podpory NA ...

... a progndza pacientov v septickom soku

(prospektivna observacia)

Bai et al. Critical Care 2014, 18:532 0.69

0.6~
L

RESEARCH

Early versus delayed a

=y
£ 0.4-
2

norepinephrine in pati oz j&

Xiaowu Bai, Wenkui ‘f‘u", Wu Ji, Zhiliang Lin, Shanjur
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Time to initial norepinephrine, hours




Cas izahajenia podpory NA ...

... a prognhdza pacientov v septickom soku
(prospektivna observacia)

Bai et al. Critical Care 2014, 18:532 "

.... pri véasnom zahajeni NA

Mortality
o o
) P
= . o ‘F:

= yyznamne nizsia potreba tekutin i i e
= yyznamne rychlesia Uprava laktatu 0.21 E i :
frneee -
= yyznamne nizsia potreba NA/24 hod " i 2
® P P 3 ® N P
NN Y P W P

Time to initial norepinephrine, hours




Tekutiny a vazopresory u SS ... 2017

= hodne tekutin v resuscitacii septického Soku SKODI

= vCasnejsSie pouiitvie vazopresorov v resuscitacii septickeho
Soku je PROSPESNE




Hemodynamicky ,areaktivni”
septicky Sok




Hemodynamicky ,areaktivni®
septicky Sok

Doktore, musim
stale navysovat

~NORAK*

ATB lécba je adekvatni
... 1 kdyz ATB nejsou vazopresory ©

pacient neni hypovolemicky
... hegativni PLR test, ECHO néalez

pacient nema septickou KMP
... ECHO nalez

laboratof: PCT, T IL-6
hemodynamika: T Cl, { SVRI



Hemodynamicky ,areaktivni”
septicky Sok

Doktore, musim
stale navysSovat
,NORAK*




Hemodynamicky ,areaktivni”
septicky Sok

Co je pricinou areaktivni vazodilatace ?



Hemodynamicky ,areaktivni”
septicky Sok

Za predpokladu, ze je vSe ostatné OK, ‘/- -

(ATB-OK., nejedna se o low-flow state !!) o




Hemodynamicky ,areaktivni”
septicky Sok

Deficit vazopresinu




Hemodynamicky ,areaktivni”
septicky Sok

Deficit vazopresinu

Néco s patofyziologie

... hormalni hladina vazopresinu v seru
je 4-8 pmol/l podle stupné potreby
hospodarit s vodou (stimul = osmolarita)

- pro tento ucel staci malé mnozstvi
vasopresinu skladovaného v neurohypofyze

.. U Sokovych stavu hladina v séru prudce <
stoupa na 50-100 pmol/l (stimul = hypotenze)

- dusledkem je rychlé vycerpani zasob s poklesem :
hladiny vazopresinu v seru k nulovym hodnotam jiz po 24h ' P




Plasma vasopressin (pmol/l)
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Hemodynamicky ,areaktivni”

13 ug/min

septicky Sok

Deficit vazopresinu

ﬁk

NOR/24 5 ug/min

:

NOR + VAS

4

NOR/24 16 ug/min

Pouze NOR

. |
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—

24hrs

——
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Hemodynamicky ,areaktivni”
septicky Sok

Doktore, musim
stale navysovat

,NORAK*

ProcC je vazopresin schopen
zastavit stoupajici potiebu NOR
a posléze jeho davku vyznamneé snizit ?

... potentnéjsi vazokonstrikcni uc€inek ?



... vazokonstrikcni ucéinek NOR

NORADRENALIN

ANGIOTENZIN
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... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
lANGIOTENZIN

|

Ca?

Ca




... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
lANGIOTENZIN

|

Ca?

Ca
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... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
lANGIOTENZIN

|

Ca?

— extracelularni aktivatory

NO
ANP
Adenosin

v  Procalcitonin

J ATP
T H
J Laktat

— intracelularmi aktivatory



... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
ANGIOTENZIN (- 2+

\ \ b

HYPOREAKTIVITA

— extracelularne aktivatory

NO

ANP
Adenosin

v  Procalcitonin

J ATP
T H
J Laktat

— intracelularme aktivatory




... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
ANGIOTENZIN (- 2+
Voo

Vazopresin

= inhibitor K,;p kanalu

— extracelularni aktivatory

NO
ANP
Adenosin

Procalcitonin

J ATP
T H
J Laktat

— intracelularni aktivatory




... ztrata efektivity NOR (patologicka vazodilatace)

NORADRENALIN
ANGIOTENZIN (- 2+
Voo

Vazopresin

= inhibitor K,;p kanalu

— extracelularni aktivatory

NO
ANP
Adenosin

Procalcitonin

J ATP
T H
J Laktat

— intracelularni aktivatory




.. pokud vime jak pusobi hormon vazopresin u Sokovych stavu ...

. a pokud vime, ze hladina vazopresinu v seru klesa po 24 hodinach
»K nule® (vyCerpani zasob)

Doktore, musim
stale navysovat

,NORAK*

... potom je jeho podani a areaktivniho
vazodilatacniho soku absolutné indikovaneé,
protoze se jedna o hormonalni substituci

... ¢im DRIVE, tim LEPE
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Russell J et al., N Engl J Med 2008, 358:877-887



NIKDY NEDA}IEJ VAZOPRESIN U LOW-FLOW STATE !!!
(DIGITALNI ISCHEMIE, SPLANCHNICKA ISCHEMIE)

(Post-hoc analyza VASST trial)

KDY NEMAS EMPRESSIN® TAK POUZIJ REMESTYP®




