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Overview

 Echo tools for assessing LV & haemodynamics
 Echo in shock, pearls and pitfalls

* Clinical context / management



Nepean ICU

1838 patients

Syr retrospective review

NEDA database + ANZICS CORE database
Cluster analysis

woat Variables

Unpublished data ...

Age
APACHE calegones

APACHES score

Discrimination Powee

2.1 Variable correlation Chronic cardwovascular
Correlations of these variables and the resulls are shown below. Invasive ventilatior
vasive Vil <
LVEDD
TAPSEMRY ratis el 39,

TAPSE/TRV_ratio

Cwonic_ zerdigvascular |
‘ ges Ventricular_function

‘o
chrenke renal
10

Variables
EPACHE calegnties 1

APACHED acore

Ventriculu_function

Figure 3. Discrimninative power of selected variables.

i Conclusion Among the 11 variables, only 9 are deemed relevant based for clustering. The
most discriminative variables are Ventricular function and Age, followed by TAPSE/TRV
ratio and APACHEZ3 score which shows moderate discrimination powers. APACHE cat-
Figure 1. Correlation network. The figure shows the comrslation between the variables. Strong egoﬂes and LVEDD also offer relaﬁvely good discriminative power. Chronic cardiovas-
carrelation is indicated hy darxer and thicker connannng lres. Blua = p.’)SlﬁV:’-) carralation, ra’ = a s s - ¢ a . 2
negatha comalatior cular, Invasive ventilation and Sex offer less discriminative power. Histories of Chronic
respiratory and Chronic renal are not relevant in discriminating the clusters, hence were

excluded.

Conclusion Most of the vanables were weakly correlated with each other (r= 0.08 [0.02,
0.16]




Echo to help differentiate and manage ....

SHOCK




Intensive Care Med (2024) 50:1668-1680
https://doi.org/10.1007/s00134-024-07590-6

ORIGINAL

The use of echocardiography in the
management of shock in critical care: a
prospective, multi-centre, observational study

Luke Flower"#*' Allua Waite**®, Adam BouILon Marcus Peck®, Wagas Akhtar®, Andrew J. Boyle
Sandeep Gudibande '3, Thomas E. Ingram'#, Brian Johnston "2 Sarah Marsh' Ashley Miller' »
Amy Nash'?, Olusequn Olusanya'®, Prashant Parulekar”' °, Daniel Wagstaffi‘;', Jonathan Wilkinson"'",

Alastair G, Proudfoot'®”” on behalf of the NEAT ECHO Collaboratars”™

178 critical care units in UK (255 total)
>1000 patients with shock followed for 72hours
over a 1 week period
>1000 pts
(Image storage & documentation low)

Change to management

300
N echo performed
bl ;
|
l . Yc.s

[hstnbutive Hypovolasmic Cardiogenic Mixed Qbstructive

Shock aeticlogy
Fig. 1 Shock aztiology and impact of echocardiography on mmanagement. A stacked bar chart demonstrating the number of pztients with each
shock aeto ogy (count), the progortion of those patients that received an echocardiogram thet alterad their management (grean), the propor-
tior of patients that had an echocardicgram that did not alter their maragement {yellow) and the progorticn of patients that did not receive an

echocardiogram (purple)

Echocardiography was reported to either reduce diag-
nostic uncertainty or change management in 291 (54%)

Conclusion: Use of echocardiography in the assessment of patients with shock remains heterogenous. When
echocardiography is used, it improves diagnostic certainty or changes management in most patients. Future research
should explore barriers to increasing use of echocardiography in assessing patients presenting with shock.




Echo to help differentiate and manage ....




Oxygen delivery is dependent on oxygen in blood and ...

Cardiac output

which is made up from ...

; Contractility Afterload

Preload = initial stretch of cardiac Afterload = pressure the LV must
muscle fibres just before contraction overcome to eject blood
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Dynamic markers
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Contractility
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Contractility
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Heart rate : 73 bpm; Blood pressure: 123/58 mmHg
Norepinephrine 0.27 mcg kg™* min"

Dobutamine 12.5 mcg kg min™’

E,= 257 mmHgml'; E,= 1.07mmHg ml'; E,/E, = 2.4

@ ESC European Journal of Heart Failure {2022) 24, 600602 VIEWPOINT
European Socis dot:10.1002/ejhf. 2456

»

How to calculate ventricular-arterial coupling!

Hannes Holm'.2*, Martin Magnusson’23.4, Amra Juji¢!2, Erwan Bozec?,
and Nicolas Girerd®

How to measure VAC 1n routine practice

Echocardiography Blood pressure measurement
pre-gjection period to : Y
Stroke volume (5V) total systolic period (tNd) ‘J

i
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1st cardiogenic shock pt
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1st cardiogenic shock pt s 4 179
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EF ~30% LVIDd 48mm LVEDV 140ml SV 39ml
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2nd cardiogenic shock pt

____‘J___‘_I I iy | R

o g R P

i

Speed: 25mm/s  Gain: 10mm/mV  Filter Band: Diagnostic (0.05 - 160 Hz) R " CARESCAPE B850 ¥2.0.6.213 125L v22

STEMI
100% Cx occlusion
Stented
Cardiogenic shock




2nd cardiogenic shock pt
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2nd cardiogenic shock pt




— EF >75%  LVIDd 35mm  LVEDV 60ml SV 34m
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CARDIOGENIC SHOCK PATIENTS

AMI PATIENT P2 PROLAPSE PATIENT
EF ~30% LVIDd 48mm LVEDV 140ml SV 39ml EF>70% LVIDd 35mm LVEDV 60ml SV 34ml

Take home message 1: Don’t take EF In isolation



3rd cardiogenic shock pt
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30 yo in peripheral hospital, In ED with SOB after recent viral infection

15~
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3rd cardiogenic shock pt
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Wei et al. The value of shock index in predicting cardiogenic shock in patients undergoing PCl. BMC Cardiovascular Disorders (2018) 18:188

\.../ ECHO



SCAI

Society for Cardiovascular
Angiography & Interventions

(A) Modifier;
CA with concern for
anoxic brain injury

SCAI Stages of Cardiogenic Shock

Adapted from the SCAI Clinical Expert Congenegus Statement en the Clesgification of Cardiogenic Shock

'

Endorsed by ACC, AHA, SCCM, and STS

EXTREMIS

A patient with refractory shock cr actual/impending
circulatory collapse.

A patient who has clinical evidence of shock that worsens or
fails to improve despite escalation of therapy.

A patient who has clinical evidence of hypoperfusion
that initially requires pharmacologic or mechanical support.

Hypatension is usually present.

BEGINNING

. A patient who has clinical evidence of hemodynamic

instability (including hypotension, tachycardia or abnormal
systemic hemodynamics) without hypoperfusion.
AT RISK

A hemodynamically stable patient who is NOT experiencing

signs or symptoms of CS, but is at risk for its development (i.e.

large AMI or decompensated HF).




FIGURE 2 Short-Term Mortality as a Function of SCAlI SHOCK Stages in Each Study

90%

80%

Short-term (in-hospital or 30-day) mortality

.|||| |I|,HI

Schrage, CC| Baran, CCl| 2020 Thayer, Circ HF Hanson, CCl Jentzer, EHJ Jentzer, JACC Lawler, CCM Pareek, CCl
2020 2020 2020 ACC 2021 2019 2021 2020

Cardiogenic Shock CiCU OHCA

mSCAIA =SCAIB muSCAIC SCAID mSCAIE

*denotes that no deaths were observed in patients with SCAI stage B in these studies. CICU = cardiac intensive care unit; OHCA = out-of-hospital cardiac
arrest; SCAl = Scciety for Cardiovascular Angiography and Interventions.

Naidu et al, SCAIl shock expert consensus update. JACC 2022



6 hours later = hypotension started, lactate raised
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PMH HOCM

60yo man
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PC: Day 2 in hospital with shortness of breath
Imp = Acute heart failure => APO
Tmt = Frusemide (180mg in first 12hrs), GTN patch

Midnight = MET call ward for hypoxia and hypotension

Gm positive cocci in chains in blood (Strep)

Rapid escalation in catecholamines




<
) ol |
Solt

| PS4 '- o
f L MHZSS ML L PS: 51151 70
ki f 22 MIZ/22 Mz '
b 1s4om B0 dU
b 1s4cm
PRI 4,00 ki 12
5v: L0 mm
| | | ] [ ] I
Rapid escalation in |
] .
catecholamines 8
15+ \ X ¥y %
1o
76
HR 78
HR
1PS: 51 skt m Solt
f L MUZSE MLz PSS
P 0odu LM Mz
U 160 cm Frodu
U: 15.0¢m
=3 ‘66'.6;"|mu‘: Bh 33

IR




Hn

| P& A/

1.7 MH/ /5.4 MH,
PR

132 22000 em

20n

L
I PS5 A/

1.7 MH/ /4.4 MH,

PR
1: 200 0m

20n

W

Sofr

Soft

- ol

o1
HR

Hn

(S P P

f-2.2 MH7/2.2 MH,
PR

1z 200 cmy

PRF, 2.50 kHz
SViLOmm

15«

1
| PS5 PK/7H

2.2 MH7 2.2 MH,

PR

122 2000 e
PRF, 3.70 kHe
SV LOmm

P40

Soft

Sofr

81
HR




(o) B
1V 4.31 m/s

p 74.30 mmHg
Frq 11.05 kHz

-5
/ :
R il el //VJ—.b\—/.—’—\——\—r—'/_\\f‘\ ' ‘ T —t | J— "' \ "/’J’/'N'-/\//' ' ' '— -6
- pho - e t?® -
-20 -1.5 —"T.0 -0.5 100 mm'g'o 87

HR




Left ventricle outflow obstruction
(LVOT obstruction
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Treatment

» Stop increasing
Noradrenaline

*Fluids ++

« Amiodarone

» Vasopressin

- (avoid b agonists)







16yo male, unwell 48hrs, No PMH

i
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166 g/L

2.5 administered already in ED. Concern about fluid overload with ARDS pattern on CXR
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218 patients
Septic shock
Echo on admission
French ICU
Looking for LV obstruction

Results:

: l_"l' ' ’

‘C: CRITICAL CARE

RESEARCH Open Access

Early dynamic left intraventricular
obstruction is associated with hypovolemia
and high mortality in septic shock patients

'
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SUPINE MOBILI

Name

Noradrenaline (Norepinephrine) 8 mg in 100 ml 5%

Fentanyl 1000 microgram in 50 ml 5°¢

-

isatracurium 150 mg

m

Plasmalyte 1000 m

P Magnesium sulphate 10 mmol/hr for 1 hrs via Maintenance

&

Fentanyl 1000 microgram in 30 ml 59

Vasopressin (Argipressin) 40 unit(s) i
Midazolam 100 mg in 100 5%
P Potassium Acetate 15 mmol/hr for 2 hrs via Maintenance

F)

Dobutamine 250 mg in 100 ml 5% G
Albumin 4% 1000 m

LY

v

Adrenaline (Epinephrine) 8 mg in
Fresh frozen plasma (FFP) 2 unit(s)
Protamine sulfate 100 mgin 45 mL 0.9% S

Platelet concentrate - (small),(pooled) (irradiated) 1 unit(s)

Hourly Totals

e NEENY TR




Micro results
« Nepean: hMPV

e SVH: Strep pyogenes

e Over next few days
remained on VV ECMO &

CRRT; markedly decreased

vasoactive dose:
tolerating negative fluid

balance

e Recovered well.






2nd septic shock patient
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Noradrenaline 35ml/hr

MAP 59

Vasopressin 2.4ml/hr Lactate 3

%é.ﬁéébeua.
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INF LAT

Noradrenaline 15ml/hr
Dobutamine Smcg/kg/hr

MAP 64
Lactate 2

152,

LVP (mmHg)

4000+

Myocardial work index

ANT_SEPT 3500

-1000
mmHg%

GLS: -16 %

GCW: 1869 mmHg%
N GWW: 465 mmHg%
- GWE: 79%

BRP: 152/93 mmHg

Global average
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//

CGlobal average
m Constructive work ~ Wasied work

ANI SEPI

GLS: -19 %

GCW: 1757 mmHgY%
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BP: 103/46 mmHg




Blood pressure curve
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Strain
curve
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summary

LV & haemodynamic assessment key in shock
o Clinical context + echo findings key

e Still more to learn ...
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Thank you very much for listening

You Tube = Echo at Nepean

sam.orde@health.nsw.gov.au




