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Jak méerime krevni tlak?
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Nezapomenme, ze IBP ma také sva rizika

Complications following radial artery cannulation

= 1 pacient z 1 000 bude mit permanentni ischemii

Reference Bleeding (n)

e = 1 PAcient ze 750 bude mit sepsi 053 2/375)

Review > Crit Care. 2002 Jun;6(3):199-204. doi: 10.1186/cc1489. Epub 2002 Apr 18.

Clinical review: complications and risk factors of
peripheral arterial catheters used for haemodynamic
monitoring in anaesthesia and intensive care
medicine

Bernd Scheer 1, Azriel Perel, Ulrich J Pfeiffer



Yorrelation between NIBP and ABP
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Figure 1
Graphical representation of the mean difference between NIBP and ABP
across a physiologic range of systolic, mean, and diastolic blood
pressures.

> Anesthesiology. 2011 Nov;115(5):973-8. doi: 10.1097/ALN.0b013e3182330286.

Invasive and concomitant noninvasive
intraoperative blood pressure monitoring: observed
differences in measurements and associated
therapeutic interventions

David B Wax ", Hung-Mo Lin, Andrew B Leibowitz



Hemodynamic monitoring used for the management of high-risk surgery patients?.

ASA respondents ESA respondents

(n=237) (n =195)
Answer options Response percent Response percent
Invasive arterial pressure 95.4% 89.7%
Central venous pressure 72.6% 83.6%
Non-invasive arterial pressure 51.9% 53.8%
Cardiac output 35.4% 34.9%

> Crit Care. 2011 Aug 15;15(4):R197. doi: 10.1186/cc10364.

Hemodynamic monitoring and management in
patients undergoing high risk surgery: a survey
among North American and European
anesthesiologists

Maxime Cannesson !, Gunther Pestel, Cameron Ricks, Andreas Hoeft, Azriel Perel
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Toward an Empirical Definition of Hypotension
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Muzeme se podivat na hypotenzi podrobnégji?




Rozsirena monitorace hemodynamiky!
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Hypovolemie jako priCina hypotenze?

Day 0 Day 1 A DO D1 % (95% CI)
SAP (mm Hg) 132 (19) 125(17) ~49(-7.0to - 2.8)
DAP (mm Hg) 77 (11) 76 (10) -11(-33t0 1.1)

HR (bpm) 76 (11) 72 (11) ~39(—6.4t0 —1.3)

Conclusion: Preoperative fasting did not alter TTE dynamic and static preload indices in ASA I-Ill adult
patients. These results suggest that preoperative fasting does not induce significant hypovolaemia.

British Joumnal of Anaesthesia 112 (5): 835-41 (2014)
Advance Access publication 3 February 2014 - doi:10.1093/bjo/aet478

Preoperative fasting does not affect haemodynamic status: a
prospective, non-inferiority, echocardiography study

L. Muller13*, M. Briérel3, S. Bastide?, C. Roger!3, L. Zoric13, G. Seni?, J.-E. de La Coussaye??,
J. Ripart3 and J.-Y. Lefrant13



Hypovolemie jako priCina hypotenze?

Table 1.
Effects of Bowel Preparation on Fluid Phases
Day 1 Before Day 4 After
Bowel Preparation Bowel Preparation P Value

Plasma volume (I

Clinical Trial > Dis Colon Rectum. 2004 Aug;47(8):1397-402. doi: 10.1007/510350-004-0592-1.

Physiologic effects of bowel preparation

Kathrine Holte 1, Kristine Grubbe Nielsen, Jan Lysgard Madsen, Henrik Kehlet

Affiliations + expand
PMID: 15484356 DOI: 10.1007/510350-004-0592-1



Vstupni hypovolemie — zrejmé ne
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Figure 2.—U-shaped curve describing association of fluid
therapy and postoperative complications. [Modified from

Bellamy].19

S. Which fluid therapy strategy has a better
impact on mortality and morbidity?
We suggest that in the perioperative period

ance may be allowed 1n the first postoperative 24
hours 1n order to protect renal function.

Weak recommendation in favor. Quality of
evidence: moderate. (2-B)

019 EDIZIONI MINERVA MEDICA
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Peroperacni bilance tekutin?

L

Experimental

Salzwedel 2013 (22) 21 79

36
Scheeren 2013 (25) 12 26 16
Zhang Ju 2012 (24) 12 40 5

Total (95% CI) 370 353 100.0% 0.51 [0.34, 0.75] <

(1 W -
Heterogeneity: Tau® = 0.11; Chi* = 12.47, df =
Test for overall effect: Z = 3.35 (P = 0.0008)

Figure 2 Forest plot for post-surgical morbidity.
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Meta-Analysis > Crit Care. 2014 Oct 28;18(5):584. doi: 10.1186/513054-014-0584-z.

The effects of goal-directed fluid therapy based on
dynamic parameters on post-surgical outcome: a
meta-analysis of randomized controlled trials

Jan Benes, Mariateresa Giglio, Nicola Brienza, Frederic Michard



Kontraktilita
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Kontraktilita — vadi, kdyz ji nezname?
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Kontraktilita — vadi, kdyz ji nezname?

, SelectScreens {o%  Setmgs

HPl 45 /100




Kontraktilita — vadi, kdyz ji nezname?

Zvyseni afterloadu u kardialne limitovanych
pacientu povede ke snizeni Cl a srdecnimu
selhani.

PPV 11  =x dP/dtl




Bez srdecniho vydeje neni dodavka O,

DO, = €O x CaoO,

DO, = CO x (Hb x 1,34 x Sa0,)
DO, = HR x EF x EDV x (Hb x 1,34 x Sa0,))




Bez srdecniho vydeje vznikne kyslikovy dluh




Kyslikovy dluh
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332
104 — TJ prubéhu anestezie jsou 111011i‘[01'ové,11§f (%{011‘[in11_?1111é nebo v pravidelnych priméienych
or Organ 1ntervalech podle povahy operac¢niho ¢1 diagnostického vykonu, sledovaného parametru a

stavu pacienta) nasledujici zakladni ukazatele:

a) EKG,
0 b) srdecni frekvence,
3 ¢) krevni tlak (neinvazivni metoda),
] ) d) saturace hemoglobinu kyslikem metodou pulzni oxymetrie,

3 .i-} e) dechova frekvence spontanné dychajicich pacientu,

' ) nactaveni ventilatorn

=20+ i
g) télesna teplota (u novorozencu a kojencu vzdy, u dospélych a déti u vykonu
. s predpokladem doby trvani nad 30 minut),

n) Kapnomerrie (U Vsech VYKonu, Kae jsou zajisieny aycnaci cesty racneaini

il intubaci/tracheostomii, laryngealni maskou nebo jinou supraglotickou pomuckou) it in the Development of

1) hloubka nervosvalove blokady (NSB) u vsech vykonii s pouZzitim nedepolarizujicich s, and Death in High-Risk
svalovych relaxancii.

~—

William C. Shoemaker M.D. *, Paul L. Appel M.P.A. *, Harry B. Kram M.D. *
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Mame doporuceni pro rozsirenou monitoraci
hemodynamiky?

7.3. Perioperative goal-directed therapy

There is accumulating evidence underlining the advan-
tages of goal-directed fluid therapy in non—cardiac-
surgery patents. Goal-directed therapy aims to optimize
cardiovascular performance in order to achieve normal or
even supranormal oxygen delivery to tissues by optimiz-
ing preload and inotropic function using predefined
haecmodynamic goals. In contrast to clinical signs or
arterial pressure-orientated standard therapy, goal-
directed therapy 1s based on flow or fluid responsiveness
of haemodynamic wvariables, such as stroke volume,
response to fluid challenges, stroke volume or pulse
pressure variation, or similar cardiac output optimization.

The mortality benefit of goal-directed fluid therapy
was most pronounced in patients with an extremely high EJA Eur J Anacsthesiol 2014; 31:517-573

risk of death (>20%). All high-risk patients undergoing

major surgery had a benefit from goal-directed fluid ‘GUIDELNES

. . 2 263 .
tthHpY in terms of cnmpllcatlons. A mcta—analyms 2014 ESC/ESA Guidelines on non-cardiac surgery:
pllb“sh{:d in 2014 demonstrated that in paticnts with cardiovascular assessment and management

¥ . L ] . . .1 The Joint Task Force on non-cardiac surgery: cardiovascular
2VDs, goal-directed therapy decreased major morbidity assessment and management of the European Society of

264 Cardiology (ESC) and the European Society of

without any increase in adverse cardiovascular events.
Anaesthesiology (ESA)



Mame doporuceni pro roz

sirenou monitoraci

hemodynamiky?

High risk patients seem to benefit from GDT.!!
Although representing a small percentage (12%)
of total patients,!3 they contribute for 80% to
global postoperative mortality.!4 In elective ab-
dominal surgery mortality of high-risk patients
amounts to 4.5%, rising up to 8% 1n ntestinal
resections.!3 In case of urgent and emergent sur-
gery mortality increases up to 12% and 25%,
respectively.l3 Risk depends on patient morbid-
ity, type, duration and context of surgery, and/or
combination of both.15 In order to evaluate risk
of mortality and morbidity, scores and calcula-
tors have been proposed.!3. 16
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1b. Is mortality reduced by adoption of a
perioperative GDT protocol in comparison
with standard of care treatment in high risk
adult non cardiac surgical patients?

We suggest adopting a perioperative GDT
protocol in order to reduce mortality in high risk
adult non cardiac surgical patients.

Weak recommendation in favor. Quality of
evidence: moderate (2-B) (Table I1I).

lc. Is morbidity reduced by adoption of a
perioperative GDT protocol in comparison
with standard of care treatment in adult non
cardiac surgical patients?

We recommend adoption of a perioperative
GDT protocol to guide fluid therapy and reduce
morbidity in adult non cardiac surgical patients.

We recommend adoption of a perioperative GDT
protocol to reduce postoperative renal, gastroin-
testinal and infective complications

Strong recommendation in favor. Quality of
evidence: high (1-A) (Table IV).
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HPI - Hypotension Prediction Index
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Sensitivity

HPI - Hypotension Prediction Index
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Perioperative Medicine | October 2018

Machine-learning Algorithm to Predict Hypotension Based on
High-fidelity Arterial Pressure Waveform Analysis @3

Feras Hatib, Ph.D.; Zhongping Jian, Ph.D.; Sai Buddi, Ph.D.; Christine Lee, M.S.; Jos Settels, M.S.; Karen Sibert, M.D., FA.S.A;
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Time to
Parameter Event AUC Sensitivity, % Specificity, % PPV, % NPV, % Threshold

Internal validation cohort

HPI 88.8 (87.9-89.7) 94.4 (93.8-94.9) 41

Predikce pres 90 % 76.7 (75.3-78.1) 95.6 (95.1-96.1) 38

67.2 (66.6-68.9) 95.9 (95.4-96.4) 36
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HPI nam umozni vyhnout se ,alpine anestezii”




Table 2. Primary and Secondary End Points

Median (Interquartile Range)?®

Intervention (n = 31) Control (n = 29) Median Difference (95% CI)® P Value®
Primary End Point
Time-weighted average of hypotension, mm Hg 0.10(0.01-0.43) 0.44(0.23-0.72) 0.38(0.14t0 0.43) 001
Secondary End Points
Hypotension
Area under the threshold, mm Hg/min® 20.0(2.2-148.3) 142.2 (64.67-258.92) 74.0(33.0t0 137.7) .002
Incidence 3.0(1.0-8.0) 8.0(3.5-12.0) 40(1.0to7.0) .004
Total time, min 8.0 (1.3-26.0) 32.7(11.5-59.7) 16.7 (7.7 to 31.0) .001
Surgery time, % 2.8(0.8-6.6) 10.3 (4.6-15.6) 5.6(3.0t09.4) <.001

JAMA | Preliminary Communication | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Machine Learning-Derived Early Warning System

for Intraoperative Hypotension vs Standard Care on Depth and Duration

of Intraoperative Hypotension During Elective Noncardiac Surgery

The HYPE Randomized Clinical Trial

Marije Wijnberge, MD:; Bart F. Geerts, MD, PhD, MSc, MBA; Liselotte Hol, MD; Nikki Lemmers, MD;
Marijn P. Mulder, BSc; Patrick Berge, MD; Jimmy Schenk, MSc; Lotte E. Terwindt, MD;
Markus W. Hollmann, MD, PhD; Alexander P. Vlaar, MD, PhD, MBA; Denise P. Veelo, MD, PhD



HPI v Plzni
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A protocol based on hypotension probability indicator vs. standard care to prevent
intraoperative hypotension during supratentorial brain surgery: a prospective randomized
pilot trial
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HPI > 85%

or

MAP < 65mmHg
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Klicoveé sdéleni

* MAP < 65 mm Hg poskozuje nase pacienty

* Rizikovi pacienti profituji z rozsirené monitorace
hemodynamiky

* HPI nam muze pomoci jesté snizit vyskyt peroperacni
hypotenze



V\yhled do budoucna

* Umoznit prenastaveni definice hypotenze jako
individualizace pro konkrétniho pacienta (napr.
definovat hypotenzi jako MAP < 70)?

* HPI v intenzivni péci?



Dékuji za pozornost
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