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Reversible myocardial
dysfunctlon during sepsis
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oHalf of the nonsurvivors developed a decreasing cardiac index, with
no change in heart rate or ejection fraction, (..) and become those
nonsurvivors who die of a cardiogenic shock-like state.6

Parker MM, J Crit Care 1989

Al 4 [ Pitic Paris Cardiology Institute alain.combes@aphp.fr Www.paris-tcsecmo.org




Cardiotoxicity during Invasive Pneumococcal Disease
Armand O. Brown', Elizabeth R. C. Millett?, Jennifer K. Quint?, and Carlos J. Orihuela’

American Journal of Respiratory and Critical Care Medicine Volume 191 Number 7 | April 1 2015

A S.pneumoniaeis capable of
translocation into themyocardium,
forming discretenonpurulent
microscopic lesionfilled with Spn

A Invasivepneumococcatlisease
Induces cell watimediated inhibition
of cardiomyocytecontractility

ilh
A Bacterial virulenceleterminants,

0*7‘ pneumolysinand hydrogemperoxide,

Spn Translocation acros : .
aremost likely responsible for

vascular endothe
Vascular myocyte death

endothelial cells
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Reversible myocardial dysfunction
during sepsis
R@lle of catecholamnnes?

Reversible Left Ventricular Dysfunction oTakotsubo 6 Cardiomyopathy
Related to Catecholamine Cardiotoxicity
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Understanding cardiac failure in sepsis

Antoine Vieillard-Baron
M. Cecconi Intensive Care Med (2014) 40:1560-1563

AContinuumnad SOS N} f 02y aSOdziAgdS LKL
AEarly phase
A Lowflow state related tohypovolemia
A Volumeexpansiorincreases cardia2 dzil LJdzi | YR A YLINE O
perfusion
ASecond phasddyperdynamicstate

A Highcardiac output
A Low systemic vascular resistance

AThird phase:
A Deareasedtardi@coutput
A Increased systermivamastilasgiesistance
A Progrressivennetaiinlacidosis
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Un d erstan d | N g Card | ac DEPRESSED INTRINSIC MYOCARDIAL
: : . PERFORMANCE (100%)
failure in sepsis

Antoine Vieillard-Baron * Mayinduce cardiac dysfunction very early
M. Cecconi « May be unmasked according to preload
ICM, 2014 and afterload conditions

* May lead to cardiac failure
* s reversible

LV SYSTOLIC DYSFUNCTION
(up to 60% at day 3)

LV DIASTOLIC DYSFUNCTION
(50%)

* |s afterload sensitive

* Does notincrease LV
filling pressure

Is usually corrected by
small dose of
gbutamine

e |V compliance impairment
with slight LV dilatation

e LV relaxation impairment

* May modify the tolerance

to fluids

STOLIC DYSFUNC
(30-50%)

¢ Can be isolated or
associated with
ALI/ARDS

* |s dependent on

respiratory settings

Decreases venous retur
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ECMO & Sepsis: Pediatric data
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ECMO &Sepsis: Pediatridata

Beca,
Pediatrics 94

Goldman,
Lancet 1997

Luyt, Acta
Paediatr 2004

MacLaren
Pediatr Crit
Care Med 2007
MacLaren
Pediatr Crit
Care Med 2011

MacLaren
Anaesth
Intensive Care
2004

Vohra, Ann
Thorac Surg
2009

Firstenberg,
Am Surg2010

Child

Child

Child

Child

Child

Adult

Adult

Adult

9, septic shock

12, meningococcemia

6, meningococcemia

45, septic shock

23, septic shock

1, bacteriemia MSSA

1, septic shock after
cardiac surgery

2, necrotizing
dermatitis
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10 PVA, 2 VV ?

PVA ?

PVA (76%) &
central (24%)

Central VA ?
PVA +
PVA +
PVA +

alain.combes@aphp.fr

5 (55%)

8 (66%)

1 (17%)

21 (47%)

17 (74)%

1/1

1/1

2/2

5,7 (2,4-9,6)

3,2 (0,8-10,9)

4,3 (3-7,2)

3,5 (1,3-5,6)

3,9 (1,8-4,9)

4 (3-5)

a73&

12
(7-35)

?

9
(3,5-14)

9,7 (7,8-15,7)

25

26

51 (47-55),
hospital stay
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ECMO &Sepsis: Pediatridata

Beca, 0
Pediatrics 94 Child 9, septic shock ? 5 (55%) 5,7 (2,4-9,6) (17 38)
Goldman . . . 12
! o) o) -
Lancet 1997 Child 12, meningococcemia 10 PVA, 2 VV - 8 (66%) 3,2 (0,8-10,9) (7-35)
LG (e Child 6, meningococcemia PVA ? 1 (17%) 43 (3-7,2) 2
Paediatr 2004 ' ' ’ ’ '
Macl.aren PVA (76%) & 9
Pediatr Crit [ 45, septic shock central (2:0/) 21 (47%) 3,5(1,3-5,6) (3,5-14)
Care Med 2007 ° ’
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Pediatr Crit i 23, septic shock Central VA . 17 (74)% 3,9 (1,8-4,9) 9,7 (7,8-15,7)
Care Med 2011
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G Adult 1, bacteriemia MSSA PVA ¥ 11 7 25
Intensive Care
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2009
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Extracorporeal membrane oxygenation for refractory septic

shock in children: One institution’s experience*
McLaren, Ped Crit Care Med 07

Mean arterial pressure, 45 (36 to 57)

mm Hg ( ) 45 pts (17 M/ 28 F)
pH 7.25(7.14 to 7.32 _
Base excess, mmol/L —10 3 (—17 to —6.2) Mean age 2,5 .12 Kg (6:32)
Serum lactate, mmol/L 1(5.1t012.3) Refractory septic shocks BC+
Anion gap, mmol/L 23 5 (18 to 31) 41 (91%) MOF>3
Urine output in the 0(0tol)

, All on catecholamine
hour preceding

ECMO, mL/kg/hr Dopa 12 O gkg/min (5 -20), n=32
Peak inspiratory 36 (26 to 41) ~ ’ .
pressure, cm H,0 Dobu .1 7,3 O_g [ k g-Ropnin¥ld (
Positive end-expiratory 9 (6 to 10) Norepi 1 9 tkg/min (0,02 -4), n=33
pressure, cm H,0 Epi 1,85 O kg/min (0,05 -10), n=33
Mean airway pressure, 21 (16 to 27)
cm H,0

Fio, 1(0.95to 1)
Pao,, mm Hg 64 (45 to 110) 18 (40%)CPREC|\/|O
Paco,, mm Hg 43 (32 to 51)
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Extracorporeal membrane oxygenation for refractory septic

shock in children: One institution’s experience*
McLaren, Ped Crit Care Med 07

AECMO support
A34 (76%) peripheral VECMO
A22 (6,5-38) hours aftershockonset

ADurations, days
AECMO: 3.8-5)
AICU: 93.5-14)
AHospital 163.6-36)

A21/45 (426) SURVIVAL
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Central extracorporeal membrane

pediatric septic shock

Graeme MacLaren, MBBS, FCICM, FRACP; Warwick Butt,

Susan Donath, BSc, MA

Objective: To demonstrate positive outcome, to achieve higher
flow rates, and to reverse shock more quickly by implementing
central extracorporeal membrane oxygenation (ECMO) in children
with refractory septic shock. Children hospitalized with sepsis
have significant mortality rates. The development of shock is the
most important risk factor for death. For children with septic
shock refractory to all other forms of therapy, ECMO has been
recommended but estimated survival is <50% and the best
method of applying the technology is unknown. In recent years,
our institutional practice has been to cannulate children with
refractory septic shock directly through the chest (central,
atrioaortic ECMO) to achieve higher blood flow rates.

Design: Retrospective case series.

Setting: Intensive care unit of a tertiary referral pediatric
hospital.

Patients: Twenty-three children with refractory septic shock
who received central ECMO primarily as circulatory support.

Interventions: Central ECMO.

Measurements and Main Results: The primary outcome mea-
sure was survival to hospital discharge. Pre-ECMO circulatory and

oxygenation for refractory

MBBS, FRACP, FCICM; Derek Best, RN, RSCN, BN;

ventilatory parameters, infecting organism, duration and compli-
cations of ECMO and length of hospital stay were also collected.
Twenty-three patients (median: age, 6 yrs; weight, 20 kg) over a
9-yr period were included. All patients had microbiological evi-
dence of infection, and meningococcemia was the most common
diagnosis. Twenty-two (96%) patients had failure of at least three
organ systems, and all patients received at least two inotropes
with a mean inotrope score of 82.2 (sp, 115.6). Eight (35%)
patients suffered cardiac arrest and required external cardiac
massage before ECMO. Eighteen (78%) patients survived to be
decannulated off ECMO, and 17 (74%) children survived to hos-
pital discharge. Higher pre-ECMO arterial lactate levels were
associated with increased mortality (11.7 mmol/L in nonsurvivors
vs. 6.0 mmol/L in survivors, p = .007).

Conclusions: Central ECMOQ seems to be associated with better
survival than conventional ECMO and should be considered by
clinicians as a viable strategy in children with refractory septic
shock. (Pediatr Crit Care Med 2011; 12:133-136)

Key Worps: sepsis; septic shock; pediatric; extracorporeal
membrane oxygenation; cardiac arrest



0 min Recognize decreased mental status and perfusion.
- Begin high flow O,. Establish IV/IO access.
=
@ . Initial resuscitation: Push boluses of 20 cc/kg isotonic
5 min s : : : S ! If 2nd PIV start
= saline or colloid up to & over 60 cc/kg until perfusion improves or } L
- unless rales or hepatomegaly develop.
- Correct hypoglycemia & hypocalcemia. Begin antibiotics.
: shock not reversed?
© 15 min - —
a Fluid refractory shock: Begin inotrope IV/IO. dose range:
use atropine/ketamine [V/IO/IM \ dopamine up to
= fo obtain central access & airway if needed. 10 meg/kg/min,
i Reverse cold shock by titrating central dopamine eP"‘?Phrlnc
; or. if resistant. titrate central epinephrine ) 0051003

shock not reversed?

Persistent catecholamine resistant shock: Rule out and correct pericardial effusion, pneumothorax,

. . & intra-abdominal pressure >12 mm/Hg.
G u |d 6| INes Consider pulmonary artery, PICCO, or FATD catheter, &/or doppler ultrasound to guide

. fluid, inotrope, vasopressor, vasodilator and hormonal therapies.
Cnt Care

Goal C.1.> 3.3& < 6.0 L/min/m2
Med 09

shock not reversed?

Refractory shock: ECMO

shock not reversed?

Persistent catecholamine resistant shock: Rule out and correct pericardial effusion, pneumothorax.
& intra-abdominal pressure >12 mm/Hg.
Consider pulmonary artery, PICCO, or FATD catheter, &/or doppler ultrasound to guide
fluid, inotrope, vasopressor, vasodilator and hormonal therapies.
Goal C.I.> 3.3& < 6.0 L/min/m2

shock not reversed?

Refractory shock: ECMO
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Extracorporeal membrane oxygenation resuscitation in adult
patients with refractory septic shock

Chun-Ta Huang, MD," Yi-Ju Tsai, PhD,® Pi-Ru Tsai, RN, and Wen-Je Ko, MD, PhD*¢

Objectives: Experience with extracorporeal membrane oxygenation for adult patients with refractory septic
shock remains limited. We aimed to study the clinical features and outcomes of this patient group in an extra-
corporeal membrane oxygenation referral center in Taiwan.

Methods: From January 2005 to December 2010, all adult patients in refractory septic shock and requiring
venoarterial extracorporeal membrane oxygenation for circulatory support were included in the present study.
The variables analyzed included patient demographics; comorbidities; smoking status; hemodynamic, ventila-
tory, and laboratory parameters just before extracorporeal membrane oxygenation support; clinical course;
extracorporeal membrane oxygenation details; complications; microbiology results; and outcomes. The primary
endpoint was survival to hospital discharge.

Results: A total of 52 patients, 39 men and 13 women, were included during a 6-year period. Their median age
and body mass index was 56.8 years and 24.1 kg/m?, respectively. Of the 52 patients, 39 (75%) had failure of at
least 3 organ systems and 21 (40%) had developed cardiac arrest and received cardiopulmonary resuscitation at
extracorporeal membrane oxygenation implantation. Of these 52 patients, 8 (15%) survived to hospital dis-
charge. The nonsurvivors were significantly older than the survivors (59.3 vs 43.8 years; P = .009), and all
20 patients (38%) aged 60 years or older died.

Conclusions: In our single-center experience with extracorporeal membrane oxygenation for adults with refrac-
tory septic shock, the outcomes of these patients remain unsatisfactory. From our findings, we suggest that if
extracorporeal membrane oxygenation were to be used in this patient population, age 60 years or older might
be a contraindication. Also, central extracorporeal membrane oxygenation could possibly be beneficial accord-
ing to the favorable pediatric experience in published studies. (J Thorac Cardiovasc Surg 2013;146:1041-6)
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Extracorporeal membrane oxygenation resuscitation in adult

Eatients with refractorx S¢ Etic shock J Thorac Cardiovasc Surg 2013;146:1041-6

Survivors Nonsurvivors P

Variable (n=28) (n =44) value
Circulatory
Mean arterial pressure (mm Hg) 57.0 55.5 424
Inotropic equivalent* (mcg/kg/min)  52.8 56.0 275
Urine output in hour before 0.07 0.02 493
ECMO (mL/kg/h)
Left ventricular ejection 56.5 55.5 657
fraction (%)
Ventilatory
Peal airau neacerira (o TN\ 20) 20 98()
Survival =15% &
150
pressure (cm H,O)
Fio, 0.65 0.60 552
Laboratory
pH 7.32 7.30 960
Pao-/F10, 89 112 233
Paco, (mm Hg) 37.6 38.1 704
Base excess (mmol/L) —0.6 —6.3 .899

Arterial lactate (mmol/L) 5.3 8.8 .089




Predictors of survival in adults undergoing extracorporeal

membrane oxygenation with severe infections

Aristine Cheng, MD,"*" Hsin-Yun Sun, MD,"” Mao-Song Tsai, MD,® Wen-Je Ko, MD., Pi-Ru Tsai, BSc,*
Fu-Chang Hu, ScD,® Yee-Chun Chen, MD, PhD,” and Shan-Chwen Chang, MD, PhD"

Journal of Thoracic and Cardiovascular Surgery, 2016

Variables All (n = 151) Survivors (n = 45) Nonsurvivors (n = 106) P value
Age, y, % (n) 075
16-30 18.5 (28) 393 (11) 60.7 (17)
31-45 21.9 (33) 394 (13) 60.6 (20)
46-65 39.1 (59) 28.8 (17) 71.2 (42)
>65 20.5 (31) 12.9 (4) 87.1 (27)
Median (25th-75th percentiles) 51 (37-63) 43 (29-55) 55 (41-66) 006
ECMO mode, % (n) .054
Venoarterial 66.9 (101) 24.8 (25) 75.2 (76)
Venovenous 33.1 (50) 40.0 (20) 60.0 (30)
Indications for ECMO, % (n) 441
ARDS 39.7 (60) 33.3(20) 66.7 (40)
PF ratio, mean (SD) 82.3 (50.9) 82.3 (48.2) 82.2 (52.1) 1.000
Refractory septic shock 60.3 (91) 27.5 (25) 72.5 (66)
Cardiac index, mean (SD) L/min/m? 2.1(1.9) 1.0 (0.2) 4.24 (2.0) .040
Cardiac output, mean (SD) L/min 3.8(2.3) 2.7(2.2) 5.6 (0.4) 065
SVRIL$ dynes.s/cm’/m? 3883.4 (3545.5) 5364.2 (3757.6) 1282.0 (368.6) 19
SVR, dynes.s/cm’ 2550.9 (2337.5) 3273.0 (2430.9) 745.5 (145.0) 224

ﬁ % La Pitie Paris Cardiology Institute
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Predictors of survival in adults undergoing extracorporeal

membrane oxygenation with severe infections

Aristine Cheng, MD,"" Hsin-Yun Sun, MD,” Mao-Song Tsai, MD,° Wen-Je Ko, MD., Pi-Ru Tsai, BSc.*
Fu-Chang Hu, ScD,” Yee-Chun Chen, MD, PhD,” and Shan-Chwen Chang, MD, PhD"

Journal of Thoracic and Cardiovascular Surgery, 2016

Variables All (n = 151) Survivors (n = 45) Nonsurvivors (n = 106) P value
Age,y, % (n) 075
16-30 18.5 (28) 393 (11) 60.7 (17)
31-45 710 (22 20 4 (12) £0.6 (20)
46-65 2 (42)
>65 1 —_— 0] 1 (27)
Median (25th-75th percentiles) Ove ral I S u rVIVaI - 30 A) 15 (41-66) 006
ECMO mode. % (1) VA-ECMO survival = 24% 054
Venoarterial 2 (76)
Venovenous 0 (30)
Indications for ECMO, % (n) 441
ARDS 39.7 (60) 33.3(20) 66.7 (40)
PF ratio,t mean (SD) 82.3 (50.9) 82.3 (48.2) 82.2 (52.1) 1.000
Refractory septic shock 60.3 (91) 27.5 (25) 72.5 (66)
Cardiac index,T mean (SD) L/min/m” 2.1(1.9) 1.0 (0.2) 4.24 (2.0) 040
Cardiac output, mean (SD) L/min 3.8(2.3) 2.7(2.2) 5.6 (0.4) 065
SVRIL$ dynes.s/cm’/m? 3883.4 (3545.5) 5364.2 (3757.6) 1282.0 (368.6) 119
SVR, dynes.s/cm’ 2550.9 (2337.5) 3273.0 (2430.9) 745.5 (145.0) 224
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Predictors of survival in adults undergoing extracorporeal

membrane oxygenation with severe infections

Aristine Cheng, MD,"" Hsin-Yun Sun, MD,” Mao-Song Tsai, MD,° Wen-Je Ko, MD., Pi-Ru Tsai, BSc.*
Fu-Chang Hu, ScD,” Yee-Chun Chen, MD, PhD,” and Shan-Chwen Chang, MD, PhD" Journal of Thoracic and Cardiovascular Surgery, 2016

80 76

W Total M™VA-ECMO ¥ VV-ECMO

70 RTI, respiratory tract infection;
BSI, primary bloodstream infection;
IAl, intra-abdominal infection;

50 IE, infective endocarditis;
_ MD, mediastinitis;
2 5 NF, necrotizing fasciitis;
£ UTI, bacteremic urinary tract infection;
z MY, myocarditis
Q a0
S

30 30
30
20
12
10 7
o B 4 4 )
: 0 0 6 o * 0
i i § N  DE-STEENE
RTI BSI Al IE MD NF UTI MY
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Predictors of survival in adults undergoing extracorporeal

membrane oxygenation with severe infections

Aristine Cheng, MD,"*" Hsin-Yun Sun, MD,"” Mao-Song Tsai, MD,® Wen-Je Ko, MD., Pi-Ru Tsai, BSc,*
Fu-Chang Hu, ScD,® Yee-Chun Chen, MD, PhD,” and Shan-Chwen Chang, MD, PhD" Journal of Thoracic and Cardiovascular Surgery, 2016

1.0
Logrank p <.0001

08

06 —

0.4 —

Survival Probability

o B B

0.0 -
Early rescue 65 + 30 22 17 9 6
Late rescue 86 32 15 10 10

~J
v

0 20 40 60

Time from ECMO onset to death (Days)
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Predictors of survival in adults undergoing extracorporeal

membrane oxygenation with severe infections
Aristine Cheng, MD, ™" Hsin-Yun Sun, MD,"” Mao-Song Tsai, MD, Wen-Je Ko, MD," Pi-Ru Tsai, BSc,®

Fu-Chang Hu, ScD.* Yee-Chun Chen, MD, PhD.” and Shan-Chwen Chang, MD, PhD" Journal of Thoracic and Cardiovascular Surgery, 2016
Variables References HR (95% CI) P value
Age >75 y* Age <75y 1.98 (1.30-3.02 001
Admission-to-ECMO duration X time Per additional day 1.01 (1.00-1.02 036
Pre-ECMO dialysis No dialysis 3.20 (1.34-7.63 .009
Pneumonia Primary BSI 0.54 (0.30-0.90 018
Myocarditis{ Primary BSIL.v{ 0.12 (0.06-0.27 <.001
Gram-positive cocci Enteric GNB 0.20 (0.08- 0.57 .002
Nonfermentative GNB Enteric GNB 2.48 (1.44-4.27 001
Fungi Enteric GNB 2.83 (1.36-5.88 .005
Effective antimicrobial Ineffective treatment 0.57 (0.37-0.89 013
CPR during ECMO No CPR 2.779 (1.55-5.03 <.001
Veno-arterial mode Veno-venous mode 2.58 (1.58-4.21 <.001

o C/fiff) La Pitié Paris Cardiology Institute alain.combes@aphp.fr Www.paris-tcsecmo.org



Venoarterial Extracorporeal Membrane
Oxygenation Support for Refractory Cardiovascular

Dysfunction During Severe Bacterial Septic Shock* |
Bréchot et al, Crit Care Med, 2013

! Venoarterial ECMO A
nN=222

\_ J

a )

Refractory septic shock

n=14
\_ J

-
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Patient

Age (Yr)

33

62
31
33

48

66

69
52
28

35

28

62

57

48

Immunodeficiency

None

None
Chemotherapy for Ewing's sarcoma

None

Human immunodeficiency virus
infection

Hepatic transplantation

None
None

Corticosteroids for inflammatory bowel
disease

None

None

Consolidation chemotherapy for acute
myeloid leukemia

Methotrexate and tumor necrosis factor
inhibitors for ankylosing spondylitis

None

Infection

CA pneumonia

CA pneumonia
Acute cholecystitis

Aspiration
pneumonia

CA pneumonia

Peritonitis after liver
transplant

CA pneumonia
CA pneumonia

CA pneumonia
Aspiration
pneumonia

Aspiration
pneumonia

Nosocomial
pneumonia

Pharyngitis

CA pneumonia

Temperature at
Admission (°C)

38.4

37.7
385
335

39.7

35.8

386
40.1
382

389

36

39.6

40

396




Temperature at
Patient Age (Yr) Sex Immunodeficiency Infection Admission (°C)

2 62 M None CA pneumonia 37.7
3 31 F Chemotherapy for Ewing's sarcoma Acute cholecystitis 385
4 s

Al4 septic shock patients
A7 M/ 7 F, 45 years (28-66)
7 A6 Immunocompromised :
: Al2 CA, 2 nosocomial jQ

r Al1/14 severe bacterial :
; pneumonia

A8/14 ECMO via Mobile team

13 57 F Methotrexate and tumor necrosis factor Pharyngitis 40
inhibitors for ankylosing spondylitis

14 48 M None CA pneumonia 395




WBC Count

(x10°/L)

83

8.6
0.6
6.3

5.8

36

23.7
18.4

275

6.7

9.5

19.4

10

Diagnostic Test

Pneumococcal urinary

antigen test; BAL
BAL

Blood cultures

BAL
Urinary antigen test
Blood cultures

Blood cultures

Urinary antigen test

BAL
BAL

BAL

BAL, blood cultures
Blood cultures

BAL

Documented Microorganism

Streptococcus pneumoniae

Streptococcus pneumoniae
Escherichia coli

Oropharyngeal flora
Legionella pneumophila
Enterococcus faecalis

Streptococcus pneumoniae
Legionella pneumophila

CA methicillin-resistant
Staphylococcus aureus

Streptococcus pneumoniae,
Haemophilus influenzae

Streptococcus pneumoniae,
methicillin-sensitive
Staphylococcus aureus,
Neisseria sp.

Pseudomonas aeruginosa

Group A Streptococcus

Streptococcus pneumoniae

Procalcitonin at
Admission (ng/mL)

65

30
60
44

605

78

29
231

11

38

45.7

376

96.5

Survival



WBC Count Procalcitonin at

(x10°/L) Diagnostic Test Documented Microorganism Admission (ng/mL) Survival
8.3 Pneumococcal urinary Streptococcus pneumoniae 65 +
antigen test; BAL
8.6 BAL Streptococcus pneumoniae 30 +
0.6 Blood cultures Escherichia coli 60 +
6.3 BAL Oropharyngeal flora 44 +
58 Urinary antigen test Legionella pneumophila 605 -

£6/14 Streptococcus pneumonia
22 Legionella pneumophila

22 Staphylococcus aureus

Staphylococcus aureus,

Neisseria sp.
9.5 BAL, blood cultures Pseudomonas aeruginosa 457 +
194 Blood cultures Group A Streptococcus 376 +

10 BAL Streptococcus pneumoniae 96.5 -




Venoarterial Extracorporeal Membrane
Oxygenation Support for Refractory Cardiovascular

Dysfunction During Severe Bacterial Septic Shock* |
Bréchot et al, Crit Care Med, 2013

Patients n=14 Value

A A Lo Pitie Paris Cardiology Institute

Age,yr, median (range) 45 (28:66)
ECMO implantation by MAC,n 8
Shock onseto-ECMO interval, hrs, median 24 (108)
Femoral ECMO, n 14
Left ventricular ejection fraction (%)nedian 16 (1@;30)
Catecholamine dosayg/kg/min, median
Dobutaming n=4 17.5((&30)
Norepinephrine, n=9 2.0(0:&4.9)
Epinephrine, n=13 1.25((0:x4.2)
PreECMO mean arterial pressure, mmHgedian 72 (53105)
PreECMO central venous pressure, mmHggdian 18 (1635)
PreECMO cardiac index, L/min/fmedian 1.3(0.7%2.2)
PreECMO systemic resistance vascular index, 3162 ((20477685)
SOFA scoranedian 18 (&21)
pH, median 7.16 (6687.39)
Blood lactate,median 9 (217)
N-Terminal prebrain natriuretic peptide,pg/mL 29,788((17;84835,000)
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Variable Value

Pao,/Fio, ratio, median (range) 87 (28-364)
Tidal volume, mL/kg of ideal body weight, median (range) 6.4 (4.0-8.b)
Positive end-expiratory pressure, cm H,0, median (range) 10 (4-15)

Plateau pressure, cm H,O, median (range) 26 (21-45)

Severe ARDS In addition to
refractory cardiogenic shock
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Five patients switched to
VV-ECMO for5 days (3a21d)
because of persistent

severe respiratory failure
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The caserOf abyrs old
patient with severeCA

pneumonia....

Had VA-ECMO for septic shock and
evolution towards cardiogenic shock
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Onday5b ...
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Conclusion

A Rare but lifethreatening complication

AnT GadzLISNE aSOSNB aSLIIAO akKz2o0
A VAECMO to rescue these dying patients

AOnly for low cardiac output/low LVEF syndrome ?

A70% survival ifreated early
ARapid recovery of LV function

A Severe ARDS may require switch teBEGMO

A Good longterm HRQL
A Network of hospitals, Mobile ECME&am-+++
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