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Konflikt zajmu:

 Prace na dilouhodobém vyzkumu méné invazivnich metod
monitorace krevniho obéhu na KARIM byly podporeny
vyzkumnym zameérem MSM 0021620819 a Projektem 36
(PRVOUK)

« Monitorovaci prostredky pro vyzkum byly zapujc¢eny fy.
CNSystems (Graz, Rakousko) a Edwards Lifescience Inc
s [E YAy

« Clen Advisory board fy Edwards Lifesciences Inc.



KAZUISTIKA NEEXISTUJICIHO (HYPOTETICKEHO)
DACIENTA S TRISKOU

* Palec pravé ruky ma zarudly,
udajné mu v ném ,tepe”

e Pied nékolika dny vyklizel padu
a bodl si do néj pres rukavici trisku,
kterou mu manzelka vyndala (nevi jestli celou)



KAZUISTIKA NEEXISTUJICIHO (HYPOTETICKEHO)
DACIENTA S TRISKOU

Doma si méril teplotu — mel 52,3
TK 110/60; P 105/min

DF 22-25/min; SpO2 (vzduch) 96%
GCS 4-5-6

Leukocyty - 10,5 tis
* Normalné pije, mo¢i, normaini trombo, jaterky



INEEKT + SIRS (22)
* T >38/C ol <36/ C
*P >90/miin
‘DE >2(0 / min nebo PaCO2 <32 mmHg
’lle

TK 110/60; P 105/min
DF 22-25/min; Sp02

sniormalni trombo, jaterky




Sepsis is the most common pathway to death
stop

i { SePeR following an infection. It can be avoided.
"k save

*ives  But only with your help.
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Mortality Related to Severe Sepsis and Septic Shock

Among Critically Ill Patients in Australia and New
Zealand, 2000-2012

Kirsi-Maija Kaukenen, MD, PhD, EDIC'Z; Michael Bailey, PhD'; Satoshi Suzuki, MD? David Pilcher, FCICM'+5;
Rinaldo Bellomo, MD, PhD'2

[+] Author Affiliations

JAMA. 2014;311(13):1308-1316. doi:10.1001/jama.2014.2637.
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1991/2 - Prvni defince SEPSE (infekce + 2 kritéria SIRS)

ble 1. Diagnostic Criteria for Sepsis, Severe Sepsis,

Sepsis (documented or suspected infection plus =1 of the following)

General variables

Fewver (core temperature, »38.3°C)

Hypothermia (core temperature, <36°C)

Elevated heart rate (>90 beats per min or >2 SD above the upper limit of the normal range for age)

Tachypnea

Altered mental status

Substantial edema or pesitive fluid balance (>20 ml/kg of body weight over a 24-hr period) aborator etc-)

Hyperglycemia (plasma glucose, 120 mg/dl [6.7 mmol/liter]) in the absence of diabetes
Inflammatory variables

Leukocytosis (white-cell count, >12,000/mm?)

Leukopenia (white-cell count, <4000/mm?)

Normal white-cell count with >10% immature forms

Elevated plasma C-reactive protein (>2 SD above the upper limit of the normal range)

Elevated plasma procalcitonin (>2 SD above the upper limit of the normal range)
Hemodynamic variables

Arterial hypotension (systolic pressure, <90 mm Hg; mean arterial pressure, <70 mm Hg; or decrease in systolic
pressure of >40 mm Hg in adults or to >2 SD below the lower limit of the normal range for age)

Elevated mixed venous oxygen saturation (>70
Elevated cardiac index (3.5 liters/min/square meter of body-surface area)
Organ-dysfunction variables
Arterial hypoxemia (ratio of the partial pressure of arterial oxygen to the fraction of inspired oxygen, <300)
Acute oliguria (urine output, <0.5 ml/kg hr or 45 mlfhr for at least 2 hr)
Increase in creatinine level of 0.5 mg/dl (=44 pmol/liter)
Coagulation abnormalities (international normalized ratio ; or activated partial-thromboplastin time, >60 sec)
Paralytic ileus (absence of bowel sounds)
Thrombocytopenia (platelet count, <100,000/mm?)
Hyperbilirubinemia (plasma total bilirubin, >4 mg/d| [68 uymal/liter])
Tissue-perfusion variables
Hyperlactatemia (lactate, 1 mmol/liter)
Decreased capillary refill or mottling

Severe sepsis (sepsis plus organ dysfunction)

Septic shock (sepsis plus either hypotension [refractory to intravenous fluids] or hyperlactatemia){|




‘ 1991/2 - Prvni defince SEPSE (infekce + 2 kritéria SIRS)

2001 - Rivers EGDT study

' ~2001/3 - 2. defince SEPSE (rozsffeno o laboratof etc.)

X

2004 - 1. Sepsis Surviving Campaign

A
2013 - 2, Sepsis Surviving Campaign '
2013/4 - ProCESS, ARiSe, ProMISE Va.

2015 - Update balitkd péte SSC

2016 - 3. definice SEPSE (Zivot ohroZujici orgdnova porucha
v dlsledku dysregulované zénétlivé odpovédi na infekt)




SIRS




ZANET

DYSREGULOVANA
IMUNITNI
SEPSE ODPOVED
SEPTIC
KY
SOK
0]:(c7:\\\[0)Y/

DYSFUNKCE









Neurological
(GCS)

Respiratory
(P:F ratio)

Cardiovascular
(systolic BP)

Renal
(creatinine or UQO)

Haematological
(platelets)

Liver
(bilirubin)

110-170

<150

20-32

dopamine =5 or
dobutamine (any dose)

171-299

<100

33-101

<200
(+ resp support)

dopamine >5
or EPI =0.1
or NOREPI 0.1

300-440
(or <500 ml/day)

<50

102-204

<6

<100
(+ resp support)

dopamine >15
or EPI >0.1
or NOREPI >0.1

>440
(or <200 ml/day)

<20







Campaign e’

Updated Bundles in Response to New Evidence

o I 1) ZMER LAKTAT

KEEP 2) NABER HEMOKULTURY (pFed ATB)
CALM 3) PODEJ ATB (Sirokospektra)

BECAUSE e
cy:[e]V] {9l &) PODEJ 30ml/kg

LEFT (pokud ma nemocny hypotenzi nebo laktat 2 4miVi)

5) _J VAZOPRESSOR ad MAP = 65 mmHg
6) ZHODNOTCENTRALNIVOLEMII
ST /) ELIMINUJZDROJ

LEFT 8) ZMER LAKTAT (cil normalizace laktatu)




Campaign e’

Updated Bundles in Response to New Evidence

CALM

BECAUSE

3 HOURS EeP EJ 30ml/kg

LEFT (pokud ma nemocny hypotenzi nebo laktat 2 4mivl)

Pokud pretrvava hypotenze po inicialni resuscitaci
5) PODEJ VAZOPRESSOR ad MAP 2 65 mmHg

6) ZHODNOIT CENTRALNI VOLEMII
'2ile 8. 10 /) ELIMINUJZDROJ

8) ZMIER LAKTAT (cil normalizace Taktatu]




PRED PODANIM ATB

is essential to confirm infection and the responsible pathogens,
and to allow de-escalation of antimicrobial therapy after receipt




Med (2014) 40:32—40
013401330777 ORIGINAL ARTICLE

; _ De-escalation of empirical therapy is
ca-Ortega associated with lower mortality in patients

ia-Palomo . . .
Esperanza Ferndndez-Delgado with severe sepsis and septic shock
I. Herrera-Melero
C. Ortiz-Leyba
J. A. Marquez-Vacaro
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Duration of hypotension before initiation of effective
therapy is the critical determinant of survival in human septic shock*
Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;

Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

(Crit Care Med 2006; 34:1589-1596) Impact of time to antibiotics on survival in patients with severe
sepsis or septic shock in whom early goal-directed therapy was
iti i o omergency department

b M. Pines, MD, MBA, MSCE; Roger A. Band, MD;
bCE; Richard Massone, MD; Frances F. Furia, MD; Frances S. Shofer, PhD;

(Crit Care Med 2013; 41:1167-1174)
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(95% confidence interval)

Qualification for EGDT to Antibiotics

time from hypote

0-1hr 1-2hrs 2-3hrs B§3-4hrs 4-5hrs 56hrs 6-8hrs >10hrs
Mortality 27% 38% 36% 38% 60% 100% 0%
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Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;
Satendra Sharma, MD; Robert Suppes, BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

Ewropean / Sepsis Forum
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Campaign e’

Updated Bundles in Response to New Evidence

&
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KEEP 2) NABER HEIVIOKULTURY(pred ATB)
CALM

BECAUSE

3 HOURS
LEFT

g

va hypotenze po inicialni resuscitaci

A;@PRE;S@R ad MAP 265 mmHg
NOT CENTRALNI VOLEMII
NUJ ZDROY

LAKTAT (cil normalizace laktatu)
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@ eposs

Lééba tézké sepse v roce 2012 v Ceské
republice

Celkovy prijem

V prvnich 6 hodinach
pFijem cca 2200ml

Pri adjustaci na
prumérnou hmotnost
82kg ======26 ml/kg




The NEW ENGLAND JOURNAL of MEDICINE

A Randomized Trial of Protocol-Based Care
for Early Septic Shock

The ProCESS Investigators*

even after an intravenous fluid challenge. We ini-
tially required the fluid challenge to be 20 ml or
more per kilogram of body weight, administered
over the course of 30 minutes, but in April 2010,

we simplified the requirement to a challenge of
1000 m! or more administered over the course of

20 ml/kg/30min 30 minutes. Patients did not have to be in shock
.. 1000mI|/30min

Pri adjustaci na odhadovanou



The NEW ENGLAND JOURNAL of MEDICINE

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE Investigators and the ANZICS Clinical Trials Group™

hypoperfusion. Refractory hypotension was de-
fined as a systolic blood pressure of less than
90 mm Hg or a mean arterial pressure of less than
65 mm Hg after an intravenous fluid challenge of
1000 ml or more administered within a 60-min-
ute period. Hypoperfusion was defined as a blood




REVIEW ARTICLE

A rational approach to fluid therapy in sepsis

P. Marik®* and R. Bellomo?

British Journal of Anaesthesia, 2015, 1-11

doi: 10.1093/bja/aev349
Review Article
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Rivers et al.

L]
Jones ef al.
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Fig 3 Fluid administered between enrolment and 6 h and central venous

pressure (CVP) at h in the Early Goal Directed arm of the EGDT studies
performed between 2001 and 2015.







Bai et al. Critical Care 2014, 18:532

http:/fccforum com/content/18/5/532
© CRITICAL 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 Li

vere significantly

Time to initial norepinephrine, hours

Figure 3 Mortality of patients whose initial norepinephrine
administrations were within the indicated time interval.




Campaign e’

Updated Bundles in Response to New Evidence

ER HEMOKULTURY (pied ATB)
) | O EJ ATB (Sirokespektra)
30ml/kg

CALM 3

BECAUSE

p
3 HOURS | Bz

Rokud pFetl‘VéVé hvpgtgnzg po inicialni resuscitaci
5) PODEJ VAZOPRESSOR ad MAP 2 65 mmHg
6) ZHODNOT CENTRALNI'VOLEMII
"N e 0): 10 /) ELIMINUJZDRO!
LEFT 8) ZIMER LAKTAT (cil nermalizace laktatu)






vC = vascular content

DOCUMENT REASSESSMENT OF VOLUME STATUS AND TISSUE PERFUSION WITH:

EITHER
* Repeat focused exam (after initial fluid resuscitation) by licensed independent
practitioner including vital signs, cardiopulmonary, capillary refill, pulse, and skin

findings.

OR TWO OF THE FOLLOWING:
Measure CVP
Measure Scv0O;
Bedside cardiovascular ultrasound
Dynamic assessment of fluid responsiveness with passive leg raise or fluid challenge




PREHLEDOVY CLANEK
Tekutinova terapie v intenzivni péci*

Klinika anestez suscitace a intenzivni mediciny, Fakultni nemocnice a Lékarska fakulta v Plzni,
Univerzita Karlova

INDIKACE PODANI

/- PREDIKCE ODPOVEDI
'+ - REAKCE A JEJl ZHODNOCENI(
- LIMITY BEZPECNOSTI



SEVEN-DAY PROFILE PUBLICATION

@ CrossMark

Fluid challenges in intensive care: the FENICE
study

A glohal inception cohort study

Hemodynamic variable used to predict fluid responsiveness % Of category 9o All

MNo vanable used 427 [40.6-44.8]
Any varniable used
Static

CVP 89.9 [8§7.8-92.0]

Co je poutzito k predikci reakce na tekutinu:
1. NIC (43%)
2. CVP (26%)

Further fluid administration — n (%) 1050 (47.4 £2.5)
with an initial positive response n (%) OR. 73947925 Ref

with an initial negative response n (%) OR 212 (494 £ 6.6) OFR 0.94 (0.76-1.16)

with an initial uncertain response n (%) OR 99 (52.4+7.1) OR 083 (0.62-1.13)

U 49,4 % piipadu bylo pokracovano v podani tekutiny
| pres negativni reakci na podani tekutiny



1) PODEJ 30ml/kg

(pokud ma nemocny hypotenzi nebo laktat > 4miM)

ANO, ale

MOZNA RADEJI

»JEN 1000m| NERIZENE“
AL bALE POKRA(“fOVAT FORMOU




The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 APRIL 24, 2014 VOL. 370 NO. 17

High versus Low Blood-Pressure Target in Patients with Septic Shock

r, M.D., Ph.D., Ferhat Meziani, M.D., Ph.D., Jean-Francois Hamel, M.D., Fabier
CONCLUSIONS
Targeting a mean arterial pressure of 80 to 85 mm Hg, as compared with 65 to
70 mm Hg, in patients with septic shock undergoing resuscitation did not result in

significant differences in mortality at either 28 or 90 days. (Funded by the French
Ministry of Health; SEPSISPAM ClinicalTrials.gov number, NCT01149278.)
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organ dysfunction or death at 90 days. However,
in patients with a history of chronic arterial hy-
pertension, targeting a mean arterial pressure of
80 to 85 mm Hg reduced both the incidence of a
doubling of the blood creatinine level and the
rate of renal-replacement therapy. There was no

Secondary outcomes — no./total no. (%)
Death at day 907
Survival at day 28 without organ supporti:
Doubling of plasma creatinine

No chronic hypertension

164 (42.3)
241 (62.1)
161 (41.5)

71/215 (33.0)

170 (43.8)

235 (60.6)

150 (38.7)
85/221 (38.5)

Chronic hypertension

90/173 (52.0)

65/167 (38.9)

Renal-replacement therapy from day 1 to day 7

No chronic hypertension

139 (35.8)
66/215 (30.7)

130 (33.5)
77/221 (34.8)

Chronic hypertension

73/173 (42.2)

53/167 (31.7)




Pokud pretrvava hypotenze po inicialni resuscitaci
5) PODEJ VAZOPRESSOR ad MAP 2 65 mmHg

ANQ, ale

CILEM INICIALNIHEMODYNAMICKE
LECBY JE ZVRAT SOKU

A ORGANOVE HYPOPERFUZE
S INDIVIDUALNIMI EILY




Campaign e’

Updated Bundles in Response to New Evidence

R I 1) ZMER LAKTAT
== 2) NABER HENMOKULTURY (pied ATB)
S AN 3) PODE) ATB (Sirokespektra)

BECAUSE

i [e]V]: 19 4) PODE) 30ml/kg

LEFT (pekud ma nemocny hypotenzi nebo laktat 2 4miVi)

Rokud pretrvava hypotenze po inicidlni resuscitaci
5) PODEJ VAZOPRESSOR ad MAPR 2 65 mmHg
6) ZHODNOT CENTRALNI'VOLEMII
S le 0 : 1 /) ELIMINUJ ZDRO)
LEFT |8) ZMER LAKTAT (cil normalizace laktatu)




Feature Articles ————————(Crit Care Med 2004; 32:1637-1642)

Early lactate clearance is associated with improved outcome in
severe sepsis and septic shock™

H. Bryant Nguyen, MD, MS; Emanuel P. Rivers, MD, MPH; Bernhard P. Knoblich, MD;
Gordon Jacobsen, MS; Alexandria Muzzin, BS; Julie A. Ressler, BS; Michael C. Tomlanovich, MD

Lactate clearance

{ LElCtEitEEU Presentation __ LEi ﬁtEltE”Durb_} P4 1““

v ~t e b o ED Presentatio
Lstdtt’H Presentation

—— [actate Clearance <10%

-==== Lactate Clearance >10%
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Garcia-Alvarez et al. Critical Care 2014, 18:503
http://ccforum.com/content/18/4/503
© CRITICAL CARE

Sepsis-associated hyperlactatemia

Mercedes Garcia-Alvarez'~, Paul Marik® and Rinaldo Bellomo**

Much evidence now supports the view that SAHL is
not due only to tissue hypoxia or anaerobic glycolysis.
Experimental and human studies all consistently support
the view that SAHL is more logically explained by
increased aerobic glycolysis secondary to activation of the
stress response (adrenergic stimulation). More importantly,

+

1 —T v T T . 1
200 4100 600 400 1000
Oxygen delivery (ml/min/m?)




1) ZMER LAKTAT

8) ZMER LAKTAT (cil normalizace laktatu)

ANOQ, ale

MOHOU EXISTOVAT | JINE PRICINY
HYPERLAKTATEMIE




KEEP
CALM

BECAUSE

3 HOURS
LEFT
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. CIM RYCHLEJI TIM LEPE

. NABER KULTUR A PODANI ATB
. HLADINA LAKTATU

(ale i klinické zhodnoceni periferni perfuze)

. BOLUS SPISE 1000ml (15-20ml/kg)

(s pedlivym zhodnocenim kliniky)

. NEODDALOVAT PODANI PRESSORU

(pfi zndmkach nizké rezistence)



6 HOURS
LEFT
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. DOSAHNOUT INDIVIDUALNICH ciLU

Z HLEDISKA PERFUZNIHO TLAKU
(MAP)

. DOSAHNOUT INDIVIDUALNI

HRANICE CENTRALNI VOLEMIE
(postupnou titraci dle kliniky/ECHO)

. ELIMINOVAT ZDROJ

. ZNOVUZHODNOCENI LAKTATU

(ale i kvality periferni perfuze)
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The NEW EN AND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Inn

Trial of Early, Goal-Directed Resuscitation
for Septic Shock

r, M.D., J. Dt

The NEW ENGLAND JOURNAL of MEDICINE
ORIGINAL ARTICLE

Goal-Directed Resuscitation for Patients
with Early Septic Shock

The ARISE

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE
e

A Randomized Trial of Protocol-Based Care
for Early Septic Shock
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GOOD NEWS,

SO DEKU)I
POZORNOST

Prace dlouhodobé podpofena VZ MSM0021620819,
projektem P36 ,,PRVOUK” a grantem AZV &. 15-31881A
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