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| CHEST Postgraduate Education Corner

CONTEMPORARY REVIEWS IN CRITICAL CARE MEDICINE

L

Hemodynamic Evaluation and
Monitoring in the ICU*

Michael R I’m-.‘._u MD, FCCP

Hemodynamic Monitoring Truths

Hypotension is always pathologic.

There is no such thing as normal cardiac output.
Central venous pressure is only elevated in disease.
Peripheral edema is of cosmetic concern.

Chest 2007;132:2020
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Nejsilnéjsi prediktor mortality

Intensive Care Med ( 20055 31: 10661071
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M Hemodynamic variables related
Katri Saukkonen to outcome in septic shock

Liisa-Maria Voipio-Pulkki
Ville Pettili
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The hi ghest AUC values were found for hypotension arca
under 65 mmHg (AUC 0.853, 95% C1 0.772-0.934)
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ﬁ'ﬁ?&ﬁf pex Arterial blood pressure during early sepsis
Hanno Ulmer and outcome

Intensive Care Med (2009) 35:1225-1233
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Zavaznost i délka trvani hypotenze jsou
spojeny se Spatnou prognozou
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Intensive Care Med (2018) 44:12-27

Pooled analysis of higher versus lower — messiosioimmomnsorsoes
blood pressure targets for vasopressor therapy
septic and vasodilatory shock

Francois Lamontagne'’, Andrew G. Day’, Maureen O. Meade®”, Deborah J. Cook*?, Gordon H. Guyatt”,
Mathieu Hylands®, Peter Radermacher’, Jean-Marie Chrétien®, Nicolas Beaudoin®, Paul Hébert'®,
Fradérick D'Aragon'~, Ferhat Meziani'' and Pierre Asfar'?

Take-home message:

In this individual patient-data meta-analysis, higher
blood-pressure targets—i.e. more aggressive use of
vasopressors - were associated with an increased risk of
death in patients enrolled >6 h after initiation of vaso-
pressors. Lower blood-pressure targets were not asso-
ciated with patient-important adverse events in any
subgroup, including chronically hypertensive patients.
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Vasoconstriction
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Vasodilatation

N Engl J Med. Landry, D., Oliver J. Pathogenesis of Vasodilatory Shock. 345;588-595
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Ktery z vazopresoru ma nejpriznivejsi

vztah k mortalité u septického soku

DOPAMIN ,
NORADRENALIN } Adrenergni
ADRENALIN

VAZOPRESIN } Non- adrenergni
Jiny

\

J

Noradrenalin je prvni volbou u vSech typu
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Sokovych stavu
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@ The JAMA Network

From: Association Between US Norepinephrine Shortage and Mortality Among Patients With Septic Shock

JAMA. 2017;317(14):1433-1442. doi:10.1001/jama.2017.2841
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[35.9%] vs [39.6%], absolute mortality difference =3.7% [95% Cl, 1.5%-6.0%];




Je davka vazopresoru dulezita?

Co je ,refrakterni sok”
a je dulezité to rozliSovat?

Intensity of Vasopressor Therapy for Septic Shock and the @mmm
Risk of In-Hospital Death

Donald A. Brand, PhD, Patricia A. Patrick, DrPH, Jeflrey T. Berger, MD, Mediha Ibrahim, MD, Ajsza Matela, MD,
Shweta Upadhyay, MD, and Peter Spiegler, MD
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Davka vazopresoru je prediktorem
prognozy
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) Ekvivalence vazopresoru

- o : : ! 73 24 26
Table 1. Converting Vasopressor Doses to Norepinephrine Equivalents®®%10:12:23.24.26.27

Drug Dose Norepinephrine Equivalent
Epinephrine 0.1 meg/kg/min 0.1 mcg/kg/min
Dopamine 15 meg/kg/min 0.1 meg/kg/min
Norepinephrine 0.1 mcg/kg/min 0.1 mcg/kg/min
Phenylephrine 1 meg/kg/min 0.1 mecg/kg/min
Vasopressin 0.04 U/min 0.1 meg’kg/mm

Jentzer JC, Vallabhajosyula S, Khanna AK, Chawla LS, Busse LW, Kashani
KB, Management of Refractory Vasodilatory Shock, CHEST (2018), doi: 10.1016/j.chest.2017.12.021.
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Existuje ,bod zlomu*?

Mortalita (>50%)
Pokles ucinnosti

Cca 0.5 pg/kg/min

Intenzita vazopresorické podpory

® omepicinske : , G 1 EraBoKi
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Vysoka mortalita
Vysoka davka presoru

Toxicita
vazopresoru

Zavaznost sepse

% obvious e.g. tachyarrhythmias, digital ischaemia
% stimulation of bacterial growth

% increased bacterial virulence

* immunosuppression

% metabolic modulation

% decreased bioenergetic efficiency

% altered blood-brain barrier

% increased cardiac work

% ventricular remodelling

* thrombogenic Singer M. Lancet 2007; 370: 636-7
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Je ,bod zIomu duvodem k lécebné zmeéne ?

Mortalita (>50%)
Pokles ucinnosti

Cca 0.5 pg/kg/min

* NOR + normalni laktat
* NOR + vysoky laktat
* NOR+ MODS

Intenzita vazopresorické podpory

® omepicinske : , G 1 EraBoKi
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STANOVISKO VYBORU CSIM 2017 K POUZITIi VASOPRESINU V
INTENZIVNI PECI

* PouzZiti vasopresinu lze zvazit u pacientu se septickym Sokem, kde

nelze dosahnoutcilovych-hodnot krevnthotlakuiprespouzii—
vwysokych-davek noradrenalinu. V téchto pfipadech doporucujeme

pridani vasopresinu do maximalni davky 4 IU/h, coz odpovida
pfiblizné 0,04 1U/kg.h, s cilem dosazeni cilové hodnoty krevniho
tlaku nebo snizeni davky noradrenalinu.

* Poznamka: diskuze vasopresin vs terlipresin (plicni
hypertenze/pravé srdce, dynamicka obstrukce vytokového traktu
levé komory srdecni)

* Osobni pohled ©

EIVIpressIN"’

(Anest Intensiv Med 2017; 28:270)  [Harciunvasorressin
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Kdyz selhava i druha volba?

Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

Initiate norepinephrine (NE) and titrate up to 35-90 pg/min
to achieve MAP target 65 mm Hg

MAP target not achieved
and judged
poorly responsive to NE

: Add vasopressin up to )
0.02 units/min to achieve

| MAP target*
MAP target MAP target
achieved not achieved

* Consider IV steroid administration
** Administer IV steroids
*** S5C guidelines are silent on phenylephrine

Notes:
* Consider dopamine as niche vasopressor in the presence of sinus bradycardia.

* Consider phenylephrine when serious tachyarrhythmias occur with norepinephrine or epinephrine.

* Evidence based medicine does not allow the firm establishment of upper dose ranges of
norepinephrine, epinephrine and phenylephrine and the dose ranges expressed in this figure are
based on the authors interpretation of the literature that does exist and personal
preference/experience. Maximum doses in any individual patient should be considered based on
physiologic response and side effects.

Fig. 3 This figure demonstrates how the guideline recommendations on vasopressor and steroid use can be molded into a flow diagram approach
to the management of septic shock
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Kdyz selhava i druha volba?

Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

Initiate norepinephrine (NE) and titrate up to 35-90 pg/min
to achieve MAP target 65 mm Hg

MAP target not achieved
and judged
poorly responsive to NE

: Add vasopressin up to )
0.02 units/min to achieve

MAP target*
MAP target MAP target
achieved not achieved

( Add epinephrine up to
* Consider IV steroid administration § 20-50 pg/min to achieve MAP
** Administer IV steroids

target**

*** S5C guidelines are silent on phenylephrine

* Consider dopamine as niche vasopressor in the presence of sinus bradycardia.

MAP target MAP target
= Consider phenylephrine when serious tachyarrhythmias occur with norepinephrine or epinephrine. achieved not achieved
i N

* Evidence based medicine does not allow the firm establishment of upper dose ranges of
norepinephrine, epinephrine and phenylephrine and the dose ranges expressed in this figure are
based on the authors interpretation of the literature that does exist and personal
preference/experience. Maximum doses in any individual patient should be considered based on
physiologic response and side effects.

Fig. 3 This figure demonstrates how the guideline recommendations on vasopressor and steroid ug
to the management of septic shock
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J korekce hypoxémie, tézké anémie, aciddzy
(CRRT), kalcium?

] potieba analgosedace?

) dévka vazopresinu? (0.06)

L NO inhibice (metylénova modr,

hyroxykobalamin /Cyanokit/

u Thiamin, vitamin C?
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AN ORANGE A DAY REEPS (7
SEPSIS HT BAY?

Retro, pfed/po design
47 pts
8.5 vs 40% mortalita

Tweet rd

Marik Protocol

y
g Meghan Gr‘nth
xud or ICU DC ' EMpharmairl

x7d or ICU Df + 3d Taper Marik: "In the hierarchy of scientific
evidence, before-after studies are just
above wives' tales and anecdotes.”

xud or ICU DC
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J korekce hypoxémie, tézké anémie, aciddzy
(CRRT), kalcium?

] potieba analgosedace?

) dévka vazopresinu? (0.06)

L NO inhibice (metylénova modr,

hyroxykobalamin /Cyanokit/

u Thiamin, vitamin C

) Selepresin (selektivni V1a agonista)
Sepsis-ACT f lIl. - ukonceno pro futility
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Multimodalni |écba vazopresory

Counter-Regulatory
Systems for Blood
Pressure Regulation

Currently, two classes of drugs are available for treatment of shock:
catecholamines and vasopressin!?]

Bellomo R, et al. Crit Care Resusc. 2017;19:3-4.



LAMA., Dec. 8, 1861

Clinical Experience with Angiotensin 11
in the Treatment of Shock

Francesco del Greco, M., and David C. Johnson, M.D., Chicago

EVERAL VASOPRESSOR AGENTS have been
S employed in recent vears for treating shock
and severe hypotension. The most powerful of
these agents, levarterenol bitartrate, is limited in
its use because of undesirable side effects.

In 1857, Schwyzer et al.' and Bumpus, Schwartz,
and Page * reported the successful synthesis of a
new wvasopressor agent, angiotensin [1. Extensive
phyﬁiulugieal arnd pharm:lculugic&l studies in ani-
mals and man have shown that angiotensin 11 is
considerably more potent than levarterenol.™ * To
date, only a few, limited studies concerning the
effectiveness of angiotensin 1l jn the treatinent
of shock in mun have appeared, mostly in Buro-
pean literature.™” The present report deals with a
clinical evaluation of angiotensin Il (valine-5
angiotensin I1 amide [Hypertensin|) in the treat-
ment of shock due to various etiologies,

del Greco F, Johnson DC. JAMA. 1961;178:994-999,

The effeets of using angiotensin in the
treatment of shock [rom varioms canses
were studied in 21 patients. The blood
pressure returned to normal in every
instance excepting 6 patients who were
moribund when treatment was hegun, Of
6 patiems whoe were in advaneed bacter-
emic shock and whose prognosis was con-
sidercd hopeless, 4 survived as did one with
severe shock associated with postopera-
tive intracranial bleeding and two with
severe barbiturate poisoning. Angiotensin
was also used in Irl‘nlillg‘ m pul‘u‘:l’lln in
whom hypelension appeared in the course
of dialyvsie by an artificial kidney. Six
survived. In this scries of cases angio-
tensin produced no side effects of any zort.



The NEW ENGLAND

JOURNAL o MEDICINE

Angiotensin II for the Treatment of Vasodilatory Shock
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69.9% P<0.001

+10 mm Hg or =275 mm Hg
Achieved (%)
Death by Day 28 (%)

Angiotensin Il Angiotensin Il

News > Medscape Medical News > FDA Approvals

FDA Clears Angiotensin Il (Giapreza) for Septic
Shock

Megan Brooks
December 21, 2017
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Samotna tekutinova resuscitace nem(ze zvratit septickou
vazoplegii a hyporeaktivitu

V Vendzni kompartment je dulezitou soucasti septické
patofyziologie
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Casné zahdjeni |é¢by noradrenalinem spoleéné s tekutinovou
resuscitaci u septického soku:

MuzZe ovlivnénim nestresového objemu a vazoplegie sniZzovat
celkovou potiebu tekutin a limitovat tak tekutinové pretizeni

@ Nemaskuje dalsi potrebu tekutinoveé resuscitace, ale nesmi byt
jeji ndhrazkou — vidy sleduj dasledky




Zaver
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Korekce hypotenze bez zbytecného odkladu
(MAP = 65 mmHg)

Noradrenalin prvni volba

Vasopresin druha volba

Slibny angiotensin (ARDS, CPB, ACE..)

Pri limitované odpovédi na jeden |ék pride;
druhy, ale jiné skupiny spise nez jiny lék stejné
skupiny
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One more thing...
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