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We do not always measureplood pressure (BP)because current methods are
often invasive, expensive, require specialized expertise, and carry inherent
risks. While[BP is a useful indicator, it's frequently just an estimate based on
algorithms and can vary significantly between different techniques, limiting its
accuracy and reliability in clinical practice. Furthermore, focusing solely on 'BP
can be misleading, as a patient's overall hemodynamic status is more complex,
and aggressive interventions based on BP alone may delay necessary
treatments like antibiotics in critical care sefttings. e
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Minimally Invasive Measurement of Cardiac Output
during Surgery and Critical Care

A Meta-analysis of Accuracy and Precision
Philip J. Peyton, M.D., M.B.B.S., F.AIN.Z.C.A.,;* Simon W. Chong, M.B.B.S.t

B'PLOS|ONE

RESEARCH ARTICLE

Cardiac output measurements via
echocardiography versus thermodilution: A
systematic review and meta-analysis

Yun Zhang', Yan Wang?, Jing Shi', Zhigiang Hua', Jinyu Xuq'*

1 Department of Emergency Medicine, Wuxi People’s Hospital Affiliated to Nanjing Medical University, Wuxi,
Jiangsu, China, 2 Education Department, Wuxi People’s Hospital Affiliated to Nanjing Medical University,
Wouxi, Jiangsu, China

B ESO p hageal DOpp' er N=2 Table 2. Meta-analyses of the cardiac output measurement by echocardiography (US) vs. thermodilution (TD).
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Meta-analysis model Effect Estimate
MD (95%CI)
[V, Random -0.14 [-0.30, 0.02]
[V, Random -0.28 [-0.71, 0.15]
[V, Random 0.00 [-0.12, 0.11]
[V, Random -0.16 [-0.61, 0.28]
[V, Random 0.00 [-0.43, 0.44]
[V, Random -0.56 [-1.25, 0.14]

This systematic review and meta-analysis showed that the overall effect of the CO measure-
ments by echocardiography or TD has no significant difference. TEE can be the preferred
method with accurate results and USCOM can be a good choice for its noninvasiveness




ULTRASOUND BASED SYSTEMY
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Accuracy and precision of non-invasive cardiac output
monitoring devices in perioperative medicine: a

systematic review and meta-analysis’

A.Joosten'* O. Desebbe?, K. Suehiro?, L. S.-L. Murphy*, M. Essiet®,
B. Alexander®, M.-O. Fischer”®, L. Barvais', L. Van Obbergh",
D. Maucort-Boulch® and M. Cannesson'®
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Bias 0,22 (-2,43t01,99)

PE 42 %

D TEB
Minimally Invasive Measurement of Cardiac Output 100

Journal of Clinical Monitoring and Computing (2020) 34:433-460
https://doi.org/10.1007/510877-019-00330-y

REVIEW PAPER

Accuracy and precision of non-invasive cardiac output monitoring
by electrical cardiometry: a systematic review and meta-analysis

M. Sanders'© . S, Servaas'® . C. Slagt’

during Surgery and Critical Care
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To znamena, ze pokud skute¢ny COje 5 L/min, pak nova metoda by
mohla namérit cokoli mezi cca 2.6 a 7.4 L/'min
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Five algorithms that calculate cardiac output from
the arterial waveform: a comparison with Doppler

ultrasound

J. Zhang?, L. A. H. Critchley?* and L. Huang?

British Journal of Anaesthesia, 2015, 392-402

doi: 10.1093/bja/aevi54

Advance Access Publication Date: 4 August 2015

Cardiovascular

Algorithm

Formula (CO = SV x HR)

Commercial use*

Mean arterial pressure (COyap)’
Pulse pressure (COpg)™®
Liljestrander-Zander (COz)°
Altemnating current power (COag)™*

Systolic area with correction (COs)™* *

SV = k x MAP
SV = kx PP
SV =k x (PP/(SBP + DBP))

SV =kx 1/ [r (ABP(t) — MAP)*dt

SV =kx (1 + (Tsys/Tai)) ¥ fsym]e ABP(t)dt

N/A
FloTrac-Vigileo
CardioQ-ODM+

LiDCO
PiCCO

Method Bland-Altman plot (n=255)

Four quadrant plot (n=235)

Polar plot (n=235)

Bias (litremin~!) LowerLOA (litremin~?) Upper LOA (litre min~Y) PE (%) Concordance rate (%) Angle (sp) ()
COuys 0.4 -11 1.8 26.4 92 -2.7 (21.7)
COpar 0.5 -18 2.7 41.5 66 +3.8 (28.8)
COpp 0.1 -2.5 2.6 45.5 66 +17.6 (25.0)
COrz 0.2 -1.7 2.2 35.2 71 +4.7 (26.6)
COac 0.1 -3.0 3.2 56.3 65 +19.6 (25.4)
COga 0.3 -19 2.5 40.7 64 +8.1 (29.0)
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Bias 0,1 (-2,5t0 2,6)
PE 45,5 %
Conc. 66%

Bias 0,1 (-30t03,2)
PE 56,3 %
Conc. 65%

Bias 0,3 (-1,9to0 2,5)
PE 40,7 %
Conc. 64%
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Systematic review of uncalibrated arterial pressure waveform
analysis to determine cardiac output and stroke volume variation

C. Slagt?*, I. Malagon? and A. B. J. Groeneveld3
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Patients 57
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Alvarado Sanchez et al. Ann. Intensive Care (2021) 11:28
https://doi.org/10.1186/s13613-021-00817-5
ROC curve of the first group of predictors

Michard et al. Critical Care (2023) 7
https://doi.org/10.1186/513054-023-04765-3
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Low chest compliance
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Michard et al. Critical Care (2015) 19:144

DOl 10.1186/513054-015-0869-x
Low tidal volume False False

Spontaneous breathing
Open chest

Low lung compliance

Low HR/High RR

positive negative
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Mechanical ventilation
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dP/dt Calculation

Velocity 1 (V4) </

Velocity 2(V,)

Time 1(T4) Time 2(Ty)

dPidt = ((4V42) - (4V,2)(T,-T,)

velocity

peak velocity

;f

flow time

mean
acceleration

e T
cycle time

dPmax = dP/dT




Vaquer et al. Ann. Intensive Care (2019) 9:61
https://doi.org/10.1186/513613-019-0537-4

@ Annals of Intensive Care

RESEARCH Open Access

Influence of changes in ventricular systolic \i
function and loading conditions on pulse
contour analysis-derived femoral dP/dt
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PREDIKCE HYPOTENZE

Perioperative Medicine
22 ORIGINAL CLINICAL RESEARCH REPORT

Ability of an Arterial Waveform Analysis-Derived
Hypotension Prediction Index to Predict Future
Hypotensive Events in Surgical Patients

Simon James Davies, MD,* Simon Tilma Vistisen, PhD,+ Zhongping Jian, PhD,#
Feras Hatib, PhD,+ and Thomas W. L. Scheeren, MD, PhD§
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Figure 2. Receiver operating characteristic curves for HPI, CO, SV, Figure 3. Receiver operating characteristic curves for HPI, CO, SV, . : c e
MAR PP HR, SW, and the shock index for prediction hypotension 5 MAP PR HR, SVV, and the shock index for prediction hypotension 10 Eﬁg’:;‘l_]RResC&Vngptﬁfgﬂ% Cihi?]rggiigfts)?'e%lig;?ﬁl E;OHtZ'r'] sﬁgﬁ i\é
min before the event. CO indicates cardiac output; HPI, Hypotension min before the event. CO indicates cardiac output; HPI, Hypotension min'be%ore ’the évent CO indicates cardiac output: HPI, Hypotension
Prediction Index; HR, heart rate; MAR mean arterial pressure; PR Prediction Index; HR, heart rate; MAR mean arterial pressure; PP Prediction Index: HF!. heart rate: MAP mean art:erial?pressure' PP
pulse pressure; SV, stroke volume; SVV, stroke volume variation. pulse pressure; SV, stroke volume; SVV, stroke volume variation. pulse pressure: ’SV s'troke Volum:e' SW stroke volume variation’ !




PREVENCE HYPOTENZE NA SALE

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 v
of Intraoperative Hypotension During Elective Noncardiac Surgery
The HYPE Randomized Clinical Trial

Advice » Diagnose cause

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

Advice » Start treatment within 2 min

v

Median (Interquartile Range)®
Control (n = 29)

Intervention (n = 31) 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(0.14t00.43)

arterial elastance
001 vascular resistance
me variation

Secondary End Points

Hypotension

Area under the threshold, mm Hg/min®

20.0(2.2-148.3)
3.0(1.0-8.0)
8.0(1.3-26.0)
2.8(0.8-6.6)

142.2 (64.67-258.92)
8.0(3.5-12.0)

32.7 (11.5-59.7)
10.3 (4.6-15.6)

74.0(33.0t0 137.7)
4.0(1.0t07.0)
16.7 (7.7 t0 31.0)
5.6(3.0t0 9.4)

Incidence
Total time, min

Surgery time, %

me
ure over delta time

rial pressure

I

Treatment behavior

Reaction time, s* 53.0(24.0-99.0) 87.3(53.0-172.5) 34.3(22.8t047.3)
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Hypotension prediction index guided

versus conventional goal directed therapy

to reduce intraoperative hypotension _
durlng thoraC|c surgery: a randomized trial " e

urinjak’, Hani Almaharig'®, Ivan Bandi¢', Jelena Matosevic!

LITY INDICATOR

© 2023 EDIZIONI MINERVA MEDICA Minerva Anest i une;89(6):510-9
Online version at hitps://www.minervamedica.it DOT: 1 0393.23.17197-5

ORIGINAL ARTICLE

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

Jiri POUSKA 1.2, Jakub KLETECKA 1.2,
Jan ZATLOUKAL .2, Vaclav CERVENY !, Jan BENES 1.2,3 *




PULSE WAVE ANALYSIS SYSTEMY

PLUSY
PLUG AND PLAY
MOZNOST KALIBRACE KALIBRACI (NEKTERE)
VELMI USPOKOJIVY TRENDING
RADA DOPROVODNYCH PARAMETRU (7?)
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VYSSi CHYBOVIST V ABSOLUTNICH HODNOTACH
HLAVNE U STAVU SE SNiZENOU REZISTENCI
WYZADUJi PULSATILITU
NECO STOUI...
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CONFERENCE REPORTS AND EXPERT PANEL

Consensus on circulatory shock

and hemodynamic monitoring. Task force
of the European Society of Intensive Care
Medicine
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ESICM HEMODYNAMIC PATHWAY

Haemodynamics Pathway

A progressive learning pathway to build core-to-advanced skills in

hemody’namic assessment and management.

HAEMODYNAMICS PATHWAY HAEMODYNAMICS PATHWAY HAEMODYNAMICS PATHWAY

Level 1: Foundation Level 2: Transition Course Level 3: Advanced Course
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Ceskd anesteziologicka cesta 2025

* Od posledniho prizkumu uplynulo
15 let.

* Léky, pristroje i postupy se zmenily
— pojdme zjistit jak!

e Zapojte se do nového
celonarodniho prizkumu.

* Vyplnte kratky dotaznik a pomozte
ukazat, jak dnes opravdu
podavame anestezii.

Mockrat dekujeme
Vybor CSARIM
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