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VYSETRENI

» zvukové fenomény
- poloha hlavy

- cizi télesa

- tekutina, sekret

- otok

- pohled - poslech
pohmat - poklep

- dechova frekvence a Usili

« symetrie hrudniku
« podkozni emfyzém
- pozice trachey

« napl krénich Zil

- cyandza

SpO:- ETCO:- USG - RTG - CT

- tepovi frekvence
- krevni tlak

« kapilarni navrat

« krvaceni

- barva klize

« diuréza

- odbéry krve

EKG-USG - CT - RTG

« AVPU / GCS

- reaktivita a symetrie zornic

« zakladni neurologické
vysetieni

« hladina glykémie

« toxikologické vy3setieni

- vy3etieni od hlavy k paté

«teplota

- poranéni

« otoky

-jizvy

»znamky uzivani drog
« koZni zmény

«» zndmky infekce

« odbér anamnézy

INTERVENCE

- zpriichodnéni
- odsatf

« zajistén(

- 02

Prichodné dychaci
cesty

=0 podle Sp0:

« terapie pneumotoraxu
- inhalaéni terapie

- ventilace

Dostateéné
oxygenace
a ventilace

«iv./i.0.vstup

« kontrola krvacent

« tekutiny

« léky

« transfuzni pfipravky

Stabilizace krevniho
obéhu

« glukéza
« antidota

Zhodnoceni
neurologického
stavu

« terapie zjisténé pficiny
« termomanagement

« osetfeni traumat

- zavedeni NGS, PMK

Odhaleni dalsich
priznakd
a termomanagement

Kodet J, Peran D, Callerova J, et al.

ABCDE. AKUTNE.CZ.
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- tepova frekvence

= krevni tlak -

_ «i.v./i.0. vstup
« kapilarni navrat )
. « kontrola krvaceni -
» krvéaceni Stabilizace krevniho

obéhu

« tekutiny
« léky
« transfuzni pFipravky

» barva kize
- diuréza

Uvod C L)

b) bez odborného dohledu na zakladé indikace Iékare

« odbéry krve

EKG-USG-CT-RTG

* 1. provadét méfeni a analyzu fyziologickych funkci pacienta specializovanymi postupy pomoci pfistrojové techniky, véetné vyuziti
invazivnich metod,
¢ 2. provadét katetrizaci mo¢ového méchyfe muzl a chlapcu starSich 15 let véku,
3. zavadét gastrickou a duodenalni sondu pacientovi v bezvédomi,
° 4. provadét vyplach zaludku u pacienta se zajisténymi dychacimi cestami,
i. vykonavat Cinnosti u pacienta s akutnim a chronickym selhanim ledvin, ktery vyzaduje léCbu dostupnymi ocCiStovacimi metodami
rve,
° 6. provadét tracheobronchialni lavaze u pacienta se zajisténymi dychacimi cestami,
7. vykonavat €innosti spojené s pfipravou, prubéhem a ukonéenim aplikace metod 1€¢by bolesti,
° 8. vykonavat Cinnosti pfi pfipravé, v pribé&hu a bezprostfedné po ukon&eni viech zpusobu celkové a mistni anestézie,

9. provadét punkci artérii k jednorazovému odbéru krve a kanylaci k invazivni monitoraci krevniho tlaku s vyjimkou arterie femoralis,

10. podavat légivé pripravky'?) do epiduralniho katetru,
11. nastavovat ventilacni parametry pfi poskytovani domaci umeélé plicni ventilace, které stanovuje indikujici I€kar,

12. titrovat 1€Civé pripravky k dosazeni &i udrzeni pfedem definovanych hodnot fyziologickych funkci nebo laboratornich hodnot, které
stanovuje Indikujici lekar,
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Noradrenalin = norepinefrin

INCREASED ARTERIAL TONE
INCREASED AFTERLOAD

V CR dostupny pFipravek Noradrenalin

Léciva
x. o, , Receptor
Ciry bezbarvy roztok s |
V zavislosti na davce stimuluje alfa- a . i

beta-adrenergni receptory L

HHHHH

Rychly nastup ucCinku — kratky polocCas
rozpadu (<2,5 minut) — kontinualni

Alpha 1

podavani — rizika a komplikace il
Aplikace do velkych zil Ci centralniho Z
Zilnl’ho Feéiété ——> Positive effect ——> Negative effect -----» No net effect

. . ;4 Kattan et al., 2024
Existuje absolutni davka?

P hice Mg'gl SUKL, Legrand, 2022, Kattan et al., 2024, Kumar, 2025

www.fnbrno.cz



Uskali pfi administraci Noradrenalinu

PACIENT PRIPRAVA LECIVA CESTA PODAVANI

www.fnbrno.cz
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Bezpecha administrace noradrenalinu

PMS * ASTM ° - RGB 1S0 € - RGB
Induction Agents Process Yellow C 255.255.0 255.255.0
Benzodiazepines and Tranquilizers Orange 151 255.102.0 255.102.0
Benzodiazepine Antagonists Orange 151 / White Diagonal Stripes 255.102.0 255.102.0
Muscle Relaxants Florescent Red 805 ¢ 255.114.118
Florescent Red 811 © 253.121.86
Warm Red ' I | 2456441
Muscle Relaxant Antagonists Florescent Red / White Diagonal Stripes 255.114.118 253.121.86
Opioid/Narcotics Blue 297 133.199.227 133.199.227
Opioid/Narcotic Antagonists Blue 297 / White Diagonal Stripes 133.199.227 133.199.227
Major Tranquilizers and Anti-Emetics Salmon 156 237.194.130 237.194.130
Vasopressors Violet 256 222.191.217 222.191.217
Hypotensive Agents Violet 256/ White Biagonal §tripes 222.191.217 222.191.217
Local Anesthetics Gray 401 194.184.171 194.184.171
Anticholinergic Agents Green 367 163.217.99 163.217.99
Beta Blockers Copper 876U 176.135.112 NA ¢
White 255.255.255 255.255.255

a - Pantone Matching System

b - ASTM International; prior to 2001 it was the American Society for Testing and Materials
¢ - International Organization for Standardization

d - Designated by ASTM International
e - Designated by 1SO

f - Designated by ISO as an alternative if Florescent Red cannot be print

g - ISO has not designated a color for Beta Blockers

MUNI
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Bezpecna administrace noradrenalinu

Mikro-infuze
prutok o rychlostsi
5-10 ml/h
« Mala rychlost — zpozdéni podani Iégiva
béhem zahajeni |éCby
« VyssSi rychlost — (nizsi koncentrace) Gastgéjsi
vymena strikacky a riziko hemodynamicke

nestability
: :ﬁ%‘é}-{,’gmﬁ mggl Cour, 2016, Baeckert, 2020, Lucchini et al., 2025 fnbrno.cz



Bezpecnha administrace noradrenalinu

« Vyska injekCni pumpy a manipulace s ni ovlivhuje dodavku Iéku k pacientovy
(zejména v ramci rychlosti do 5 ml/h) — transport pacienta

British Journal of Anaesthesia, 124 (2): 173—182 (2020)

BJA

doi: 10,1016/}.bja.2019.10.007
Advance Access Publication Date: 19 December 2019
Clinical Practice

Performance of modern syringe infusion pump assemblies at low
infusion rates in the perioperative setting

Martina Baeckert™', Martin Batliner””, Beate Grass®, Philipp K. Buehler’,

Marianne Schmid Daners’, Mirko Meboldt’ and Markus Weiss'*

'Department of Anaesthesia, University Children’s Hospital Zurich, Zurich, Switzerland, Product Development Group
Zurich, ETH Zurich, Zurich, Switzerland and 3Depamnent of Paediatric Care and , Uni ity
Children’s Hospital Zurich, Zurich, Switzerland

*Corresponding author. E-mail: markus.w

s@kispi.uzh.ch

“These authors contributed equally to this article.

Journal of Clinical Monitoring and Computing (2024) 38:531-538
https://doi.org/10.1007/510877-023-01101-6

INTENS CRIT CARE NUR 86 (2025) 103861

Contents lists available at ScienceDirect

Intensive and

Critical Care
Intensive & Critical Care Nursing bl
vk
ELSEVIER journal homepage: www.sciencedirect.com/journal/intensive-and-critical-care-nursing
Research Article )
Simulated haemodynamic parameters and different infusion set-up affect 4

drug delivery during syringe pump change over: A bench-top study in a
laboratory setting

Alberto Lucchini ", Stefano Elli **, Alessia Burgazzi *, Laura Malvestuto Grilli °, Claudia Pes ",
Katia Ferrari ", Letizia Fumagalli ", Chiara Fiorillo', Marco Giani ", Emanuele Rezoagli

* Direction of Health and Social Professions ~ Fondasione IRCCS San Gerurdo dei Tintort, Monza, Italy

" General Adult and Pediatric Intensive Care Unit Fondazione IRCCS San Gerardo dei Tintori, University of Milano-Bicocca, Monza, Italy
© Vascular Access Team, Fondazione IRCCS San Gerardo dei Tintori - Monza, Italy

* Neurosurgey - Spedali Civill Di Brescia, Brescia, Italy

* Emergency Department, Asst Bergamo Ovest, Treviglio, Italy

! General Intensive Care Unit, Azienda Ospedaliera Policlinico di Modena, Italy

® University of Milano-Bicocca and Department of Emergency and Intensive Care Fondazione IRCCS San Gerardo dei Tintori, Monza, Italy

ORIGINAL RESEARCH

Pressure-adjusted venting eliminates start-up delays

and compensates for vertical position of syringe infusion pumps used

for microinfusion

™

Check far
updates.

Markus Weiss' - Pedro David Wendel-Garcia® - Vincenzo Cannizzaro® - Beate Grass® - Philipp Karl Buehler® -

Maren Kleine-Brueggeney®$

Received: 13 September 2023 / Accepted: 26 October 2023 / Published online: 8 December 2023
@ The Author{s) 2023
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- ICU monitor

Hemodynamic
transducer
+
.
t « 5 kg
CVP level adjustment 10 meny
+ 15 ety

Lucchini et al., 2025
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+50 cm

Volumetric pump

Needlefree
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displacement measurement area

ECMO pump

Syringe pump

-50cm
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Bezpecna administrace noradrenalinu
Jak na to?

m l|deally, the syringe pump should be level with the distal tip of the catheter

(e.g. the site of fluid delivery; if accessing a central line the syringe pump
should be at the level of the patient's heart). If the pump height is raised
relative to the distal tip of the catheter (e.g. during patient transport), the
increase in height of the syringe pump can result in a temporary increase in
fluid delivery or bolus until the flow rate stabilizes. Alternatively, if the pump
is lowered relative to the distal tip of the catheter, the decrease in height of
the syringe pump may result in a decrease in delivery or under-infusion until
the flow rate stabilizes. Rotating the pump between the horizontal and
vertical position while infusing may also result in temporary increase in fluid
delivery or bolus.

m Use the smallest compatible syringe size necessary to deliver the fluid or
medication; this is especially important when infusing high risk or
life-sustaining medications at low infusion rates (e.g., less than 5 mL per hr,
and especially flow rates less than 0.5 mL per hr). Using a larger syringe
when infusing at low rates can lead to inadequate syringe pump performance
including delivery inaccuracies, delay of therapy and delayed generation of
occlusion alarms. This is due to the increased friction and compliance of the
syringe plunger tip with larger syringes.

@ Vertical Positioning

Simply turn the pump either way until it
clicks into notch at 90 degree/vertical
position.

A Caution: Rotating position while

infusing may result in temporary
increase in flow rate bolus.

m Electronically prime the syringe pump system before starting an infusion
or after replacing a syringe with a replacement syringe.

m Verify the fluid flow to the patient is OFF, and if enabled, use the prime
function on the syringe pump to remove any mechanical slack in the system.

m Using the syringe pump's prime feature engages the mechanical
components of the pump and decreases the syringe's friction and
compliance (i.e. stiffness) to minimize startup delays and delivery
inaccuracies, especially at low infusion rates. 12

m Consider the plunger force or occlusion pressure threshold setting and
adjust it, as necessary. The lower the plunger force setting or occlusion
pressure threshold setting, the shorter the occlusion detection time.
However, when infusing viscous or thick fluids (e.g., lipids) the plunger
force or occlusion pressure threshold setting may need to be adjusted to
reduce false alarms. See Chapter 2.2.1 for further detail.

£ Chanae ndo

www.fnbrno.cz



- S
SO

-J Quick Changeover (QC) Method

Phase 1: Preparation

N ¥

HYPOTENZE

Prepare new syringe pump; prime tubing

Phase 2: Stop & Changeover

—

&
4 New Syringe
.us’ B ‘ {

Origin Syringe

Manual "stop-start" at the same rate

Phase 3: Remove original syringe

-

’ £

New Syringe

Remove original syringe; new syringe running

Li et al., 2025
Lot U0

Double Pump Changeover (DPC)

Method
Phase 1: Preparation

New Syrihge

i .

“—— Origin Syringe

Connect new syringe to three-way stopcock

Phase 2: Syringe pump overlap

.«

< €
New Syringe

- i
Origin Syringe

Overlap infusion: titration-up and titration-down

Phase 3: Stop origin syringe

.«

(bl i
New Syringe

Origin Syringe

Stop and remove original syringe

P Vymena strikacky s Noradrenalinem ,"

Automated Changeover (AC)
Method

Phase 1: Preparation

New Syringe
p— iﬁﬂ

Origin Syringe
Connect both syringes to the automated system

HYPERTENZE

Phase 2: Automated changover

h -
New Syringe =
pu— 222 |0 % 1D

Origin Syringe

System-led automatic transition based on sensor

Phase 3: Stop original syringe
' '.'- p3g= ]
h - ) )
lew Syringe

=
- =
Origin Syringe

Stop the origin syringe; New syringe at the same

rate

www.fnbrno.cz



Administrace noradrenalinu
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Administrace noradrenalinu
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Volba lumen centralni zZilni kanyly (CZK) pro

aplikaci noradrenalinu

/ DOPORUGENI PRO PRAXI

1. Volba katétru
 druhy ajejich odlisSnosti, délka, pocet lumen

2. Zavedeni CVK a ovéereni polohy
e ultrazvukova kontrola, EKG navigace, navrat krve, RTG, poloha pacienta a posun katétru

3. Péce o CVK

* volbafixace a kryti
* navratkrve
* vzdalenost katétru od mista vpichu

4. Standardizovany postup

kMonitorace a dokumentace

~

-
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Aplikace noradrenalinu cestou periferni zilni
kanyly (PZK)

PRO CON

Predpoklad kratkodobého podavani » Pfedpoklad dlouhodobégjsiho podavani

Dle pfibalového letaku Noradrenalin légiva (via PZK do zajisténi CZK)
mozna apllkace do velkych zil Noradrenalin = vesikant a iritant

Ve a4 s

Riziko extravazace a poskozeni tkani
Komfort nemocného

Cas pro zahajeni terapie

Minimalizace rizik v souvislosti se
zavedenim CVK

Alternativa podani v zemich s omezenymi
zdroji

Riziko selhani vstupu
Podavani dalSich vesikantu a iritantu

ANO, ale za urcitych podminek

Tran et al., 2020, Groetzinger et al., 2021, Nickel et al., 2024, Dryden, 2025 www.fnbrno.cz



Intensive Care Med (2026) 52:863-936
https://doi.org/10.1007/s00134-026-08361-1

O Infusion Therapy

I8 Standards of Practi
andards of Practice [
. . . . L] . m
Surviving Sepsis Campaign: international =y
Barbara Nickel, APRN-CNS, CCRN, CRNI® 1 1 1 H
T A g rl;udillnes for management of sepsis and septic
- i Tricia Kleidon, PhD(c), MNSc, RN
GUIdance For: Amy Kyes, MSN, APRN, AG-CNS, CV-BC™, CRNI® Siplele 2026
The use of Vasopressor Aaents b 5 7 Michelle DeVries, MPH, CIC, VA-BC, CPHQ, FAPIC Hallie C. Prescott’2"®, Massimo Antonelli**®, Waleed Alhazzani*®’, Morten Hylander Meller®®,
Barinh 1l P | % . y ;0 _ Samantha Keogh, PhD; RN, FACN Fayez Alshamsi'®, Luciano C. P Azevedo'!, Emilie Belley-Cote'>'3' jan De Waele'*'®, Lennie Derde'”'8,
eripne r_a_ ntraven OU§ nrusion in : Britt Meyer, PhD, RN, CRNI®, VA'B% NE-BC Joanna C. Dionne'®?, Laura Evans?', Hayley B. Gershengorn?***, Carol L. Hodgson?*?*, Kimia Honarmand?%,
Adult Critical Care Patients : Mary:do:Sarver, Mol ARNE ADCH, GRNL" NG, Va-BC Jozef Kesecioglu®®, Lauralyn Mcintyre?®*°, Mervyn Mer?', Mark E. Nunnally*?, Simon J. W. Oczkowski?%?,

Bram Rochwerg?®%, Olurotimi Olaolu Akinola®, Kwame A. Akuamoah-Boateng®*, Laura Alberto?53,

Derek C. Angus®’, Yaseen M. Arabi*®, Elie Azoulay*?, Maurizio Cecconi*®!, Pauline F. Convocar®#3#,

Gennaro De Pascale®*, Kent Doi**, Bin Du*, Moritoki Egi*’, Marie-Carmelle Elie-Turenne*®®*° Ricard Ferrer®®°!,
Alison Fox-Robichaud®?3, Craig French?*>4, Yonathan Freund®>°%, Michelle Ng Gong®’, Caleb P. Hale®8,
Naomi E. Hammond**®°, Madiha Hashmi®', Leo Heunks®?, Theodore J. Iwashyna®®* Shevin T, Jacob® %,
REVISED2024 Michael Klompas®® Arthur Kwizera®, Murdoch Leeies”®”!, Joanna D. Lejnieks’?, Mitchell M. Levy”?,

Flavia R. Machado’™, Marcelo O. Maia”>"%”7, Henry Masur’®, Ryan C. Maves’*®, Steven McGloughlin®#',
Joanne McPeake®?, Nicholas M. Mohr®*84#° Sheila Nainan Myatra®, Marlies Ostermann®/88,

Sandra L. Peake®%°1 Mathias W. Pletz?*%, Jason A. Roberts®*?>* Regis G. Rosa””***°, Robert G. Sawyer'®,

Rachael Crickman, DNP, ARNP-CNS, AOCNS, OCN, RN
Jenny Ong, PharmD
Version 1.1 Simon Clare, MRes, BA, RGN
Mary E. Hagle, PhD, RN-RB, FAAN

9TH EDITION

E=- Christa A. Schorr'192, Steven Q. Simpson'®, Li Weng'%*, W. Joost Wiersinga'®'%1% Andrew Rhodes'%
’E-=.= and Craig M. Coopersmith'®
==y}
S CIETY
O g N AN 0206 Route of vasopressor administration
www.ins1.org

Recommendation

Initiate vasopressor administration via a_short

PIVC for short-duration vasopressor infusion 12.In adults with septic shock, we “suggest” starting vasopressors peripherally to restore  Revisited
(24 hours or less in the adult) if CVAD insertion js  eanarterial pressure rather than delayinginitiation until central venous accessis

not immediately available (eg, limited resources
for insertion, patient characteristics) or if the vas- (conditional recommendation, very low certainty evidence)
opressor requirement is likely of short duration

(eg, hypotension related to epidural anesthesia, Remark: Data are insufficient to recommend a duration of use, dose, or access route (size
high probability of successfully weaning off within of peripheral IV line or anatomic location). Midline catheters were not considered

24 hours).246:8293641-53 ()

secured

www.thbrno.cz
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Block et al., 2022,Nickel et al., 2024, Dryden, 2025, Chen et al., 2025, Ashraf et al., 2026 www.fnbrno.cz



Podavani katecholamintl cestou PZK

Obecna Funkcnost a

. . Vybeér mista . Komplikace
doporuceni y kvalita P
4 ' 7 \ 7 \ 4 N 7 N
—  Protokol — SONO — SONO — AdEfﬁl;/nl — Rozpoznani
. J L J \ J . J \ J
4 N e Y e \ ' ~\ ( )
Edukace o v < , , | Definovany
— personélu — Prumeér cévy — ZkuSenosti — Monitorace postup
. J \ J . J _ J \ /
r \ r “ r \ s ~ ( h
Edukace - . . | Dostupnost
| pacients — Vhodné misto — Prvnivpich — Jedno lécCivo terapie
\ J \ J \ J . J - /
. Koncentrace
— 2/3vcéve 16&iva
—  Flush test
[ gitee  MONT . : :
BRNO MED Blocketal., 2022,Nickel et al., 2024, Dryden, 2025, Chen et al., 2025, Ashraf et al., 2026 www.fnbrno.cz



Podavani katecholaminti cestou PZK

Effect of Peripherally Infused Norepinephrine on Reducing Central
Venous Catheter Utilization

Sara M. Powell, Andrew C. Faust ', Stephy George, Richard Townsend, Darla Eubank, Richard Kim
Authors and Affiliations >
Journal of Infusion Nursing 46(4):p 210-216, July/August 2023. | DOI: 10.1097 /NAN.0000000000000508

26 pacientum byl podavan noradrenalin via
CVK

98 pacientum byl podavan noradrenalin via
PZK

» 36 pacientu (37 %) s aplikaci noradrenalinu
via PZK nepotfebovalo zavedeni CVK (délka
aplikace < 12 hodin u 80 pacientt (82 %)

« Uspora pfimych nakladd byla ve vysi 8 900
USD

U zadného ze 124 pacientu nebyla
zaznamenana extravazace ani dalsi
komplikace

FAKULTN{ MUNI
I i5ydcmes MED

ists available at ScienceDirect

American Journal of Emergency Medicine

journal homepage: www.elsevier.com/locate/ajem

Complication of vasopressor infusion through peripheral venous L)
catheter: A systematic review and meta-analysis —
Quincy K. Tran, MD, PhD ***, Gaurika Mester ¢, Vera Bzhilyanskaya ¢, Leenah Z. Afridi, MBBS ¢,

Sanketh Andhavarapu ¢, Zain Alam ¢, Austin Widjaja ¢, Brooke Andersen, ACNP-BC ¢,
Ann Matta, ACNP-BC ¢, Ali Pourmand, MD, MPH ¢

Metaanalyza z roku 2020
Celkem 1835 pacientu

Zaznamenano 122 (7%) komplikaci

* Infiltrace — 72 %

* Erytém — 21 %

« Zavazné komplikace — 4%
(periferni zilni trombdza)

Nizsi mira komplikaci byla spojena s velikosti
PZK

www.fnbrno.cz



Extravazace noradrenalinem

Protokol Zmeéna barvy Preruseni aplikace
Edukace personalu 1 Zmeéna teploty Aspirace 3-5 ml z PVK
Edukace pacienta Tvorba puchyfu AplikaCﬁv.If/:né.olaminu
Monitorace a 1 hodina Nekréza Extrakce PVK
VCasné rozpoznani Prosak do kryti Oznaceni rozsahu
Dostupna terapie Bolestivost Nitroglycerinova mast
Evidence komplikaci Elevace koncetiny
Lokalni terapie
[t MUN For The Useof vasopresser Agonts by Periphoral Inravenous Infusior Chirurgicka terapie
BRNO MED WWW.TITOTITO.CZ

in Adult Critical Care Patients, Ashraf et al., 2026



Extravazace noradrenalinem

Pradhan, 2022 Kim, 2012
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Zaver
Podavani katecholaminu je:
* rizikovy vykon s celou radou specifik a
zavaznych komplikaci
» stale zatizeno lokalnimi zvyklostmi a
,know how" daneho pracoviste
Edukace personalu

Dostupnost standardizovaného
postupu/protokolu

| zdanlivé drobnosti (€asto neviditelné) zasadnim zpusobem
ovlivnuji kvalitu a bezpecnost péce s naslednou prognézou
pacienta

www.fnbrno.cz



BEAM TEAM ICU BBEAMTEAMICU

SEE DEEPER. CARE SMARTER.

hartmanova.marketa@fnbrno.cz
marketa.hartmanova@med.muni.cz
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