ECMO TRONG COVID - 19
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Pac diém 1am sang COVID - 19

 Thoigian trung binh dién ti€n dén ARDS: 8-12 ngay
e Tilé ARDS:

- So v@i tong s6 bénh COVID: 3%—17%

- So v&i s6 bénh nhan nhap vién: 20% — 42%

- So v&i sO bénh nhan nhap ICU: 67% — 85%
Tilé shock tim: ?
* Ti&vong ARDS: >70%

httos.//www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance—management—patients. htm/



Bién phap ho tro’ hé hap

Customized ventilation?
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Tw vong & ECMO — COVID
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Figure 2: Cumulative incidence of mortality from time of ECMO initiation

Barbaro 2020 Extracorporeal membrane oxygenation support in COVID—19/ an
international cohort stuady of the Extracorporeal Life Support Organization
reqgistry Lancet 2020, 396.: 1071-78
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ECLS Registry Report

International Summary Extracorporeal Life Support Organization

3001 Miller Rd
Ann Arbor, Ml 48103 USA

April, 2021
Report data through 2020 Sotablished 19%°
Total Runs Survived ECLS Survived to DC or
Transfer
Neonatal
Pulmonary 33,400 29,255 87% 24,398 73%
Cardiac 9,561 6,605 69% 4,186 43%
ECPR 2,244 1,574 70% 953 42%
Pediatric
Pulmonary 11,168 8,084 72% 6,746 60%
Cardiac 13,945 10,103 72% 7,520 53%
ECPR 5,630 3,341 59% 2,388 42%
Adult
Pulmonary 33,313 22,612 67 % 19,734 59%
Cardiac 32,307 19,252 59% 14,378 44%
ECPR 10,115 4,213 41% 3,030 29%

Total 151,683 105,039 69% 83,333 54%



ECMO V-A & Bénh nhan COVID-19

Biéu hién trén hé tim mach:
e Nhoi mau cotim

e Thuyén tac phoi

e Bénhcotim

| vy | 2evay | oy | 07dme | doue

V-VECMO 91.6% 91.6% 91.6% 91.6% 91.7%

o R6i |Oa n n h i p V-A ECMO 5% 5% 5% 5% 4.9%
) ' Others 3.4% 3.4% 3.4% 3.4% 3.4%
® H Ol C h u n g Va n h Ca p httos://www.euroelso.net/coviad—19/covid—19-survey/



ECMO TRONG COVID - 19:
CHUAN Bl "TRUNG TAM" ECMO



Chuan bi

e Nguén lwc: trung tdm ECMO,
trang thiét bi.

e Con nguoi: "team" duoc dao
tao vé cham sdc bénh nhan
ECMO.

e Qui trinh: Bat va rut ECMO,
kiém sodt nhiém khuan, an
toan cho nhanviény té

Personnel

Equipment

Facilities

Oﬁo O

Manifest of all team members
Allocation of roles and team training
PPE and PAPR drills

Staff support for wellbeing

Record of equipment and tracking of its
movements

Central coordination of equipment and supplies
Awareness of local resources and minimisation
of waste

Avoidance of hoarding supplies

Clustering of infected patients
Strict infection control procedures
Protocols for patient transport
Waste disposal protocols

Communication and coordination
Referrals, retrievals, and reporting
Contingency plans and resource allocation
Quality assurance and research

Figure 2: Key elements for planning of ECMO services

Ramanathan 2020 "Planning and provision of ECMO services for severe ARDS during the COVID-19 pandemic and other outbreaks of emerging infectious diseases" Lancet Respir Med 2020; 8: 518-26




Pat canuyn — Chuan bi

ASSISTANT

* Thiét |ap phong dat canuyn phu
hop voi moi trwong COVID-19. ccro PuH?
* Thiét 1ap "team" da duwoc dao tao
vé ECMO
* Nén str dung an than, dan co trong
qua trinh dat canuyn , 4! |
A ? e —— T / CH-CRDIO Y
° Tra ng b| PPE d ay d u i ICUBED  FLUGROSCOPYBED  MACHINE )

IVENTILATOR

eo°°

« S&¢ dung x-quang, siéu am tai —~ /

. N PR P N N v SlCUROOM
glu’f):lng dé hudng dan hon la dat ECMO CANNULATION

Ilmu

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



Saving some lives Decreasing
in severe the quality of care
respiratory failure In the other patients

Increasing Surge Decreasing

patient of patients patient
volume volume

ECMO
Volume

Time

Fig. 1 Potential curve of ECMO case volume during the COVID-19 pandemic. During surge conditions, ECMO usage will be variable (red dashed
line), including the potential of being abandoned altogether. As the pandemic resolves and patient volume decreases, there may be increasing
resource availability and ECMO use (blue arrow) or decreasing demand (green arrow)

;5

Abrams 2020 "ECMO duringthe COVID-19 pandemic: when isitunjustified?"



ECMO TRONG COVID - 19:
CHI BINH — CHONG CHI DINH



Hazard ratio

(95% CI)
Age (years)
40-49 (vs 16-39) —f e 1-27 (0-88-1-84)
50-59 (vs 16-39) ———— 1.76 (1.23-2-52)
60-69 (vs 16-39) 228 (1-42-3-67)
=70 (vs 16-39) > 3-07 (1-58-5-95)
Sex (male vs female) +— 1-32 (0-96-1-81)
BMI per 5 kg/m? - 1-03 (0:96-1-11)
Race and ethnicity
Black (vs white) — e 0-92 (0-66-1-28)
Hispanic (vs white) —  o—— 1.29 (0-90-1-84)
Asian (vs white) — e 0-88 (0-60-1-29)

Middle Eastern or North African (vs white)

Multiple (vs white) —e—

Other (vs white) < P

Pre-ECMO comorbidities
Cancer (Y vs N)

Immunocompromised (Y vs N)
Diabetes (Y vs N) — o

Chronic cardiac disease (Y vs N)

Chronic respiratory disease (Y vs N)

Asthma (Y vs N) R C—

Pre-ECMO cardiac arrest (Y vs N)

Co-infection (Y vs N) — o—
Hours from intubation to ECMO (per doubling)

PaCO, (per doubling)

127 (0-73-2-21)
072 (0-35-1-51)
0-99 (0-48-2-04)

1.77 (0-74-4-20)

2-04 (1-15-3-60)
0-95 (0-74-1-23)

118 (0-63-2-23)
1.85 (1-09-3-14)
0-98 (0-69-1-39)
1.92 (1-32-2.78)

0-82 (0-65-1.03)
1.06 (0-98-1-15)
125 (0-99-1-59)

Pa0,:FiO, (per doubling) —— 0-68 (0-57-0-81)
Acute kidney injury (Y vs N) e e 1-38 (1-08-1.76)
Initial mode (VA or VVA vs VV)* ° 1-89 (1-20-2-97)
I T T T T T T T T T T 1
th of\% «,—QQ '\’ngj '»99'»{\%’1,9() ,L.%Q %_Qs%hob‘go %_Qo &

Figure 3: Cox model for factors associated with in-hospital mortality in patients with COVID-19 supported
with ECMO

Barbaro 2020 Extracorporeal membrane oxygenation support in COVID—19/ an intemational cohort study of the Extracorporeal Life Support Organization registry Lancet 2020, 396: 1071-78



Supady et al. Crit Care (20217) 25:90

https://doi.org/10.1 186/513054-021-03486-9 Critica | Care

RESEARCH LETTER

Open Access

- o))
Survival after extracorporeal membrane e
oxygenation in severe COVID-19 ARDS: results
from an international multicenter registry
Alexander Supady 23", Fabio Silvio Taccone?, Philipp M. Lepper®, Stephan Ziegeler® and
Dawid L. Staudacher'?for the COVEC-Study Group
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Chong chi dinh

Table 1. Indications and Contraindications for ECMO in Table 1. Indications and Contraindications for ECMO in
COVID-19 Infected Adults COVID-19 Infected Adults

Relative contraindications
Age = 65 years
Obesity BMI = 40
Immunocompromised status
No legal medical decision maker available
Advanced chronic underlying systolic heart failure
High dose vasopressor requirement (and not under

consideration for VA or V-VA ECMOQO)

Absolute contraindications
Advanced age
Clinical Frailty Scale category = 3
Mechanical ventilation > 10 days
Significant underlying comorbidities: CKD = Ill
Cirrhosis
Dementia
Baseline neurologic disease which would preclude
rehabilitation potential
Disseminated malignancy
Advanced lung disease
Uncontrolled diabetes with chronic end-organ dysfunction
Severe deconditioning
Protein-energy malnutrition
Severe peripheral vascular disease
Other preexisting life-limiting medical condition
Nonambulatory or unable to perform activities
Severe multiple organ failure
Severe acute neurologic injury, e.g., anoxic, stroke
Uncontrolled bleeding
Contraindications to anticoagulation
Inability to accept blood products
Ongoing CPR

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



VV ECMO: chi dinh

Treat underlying cause of acute respiratory distress syndrome
Standard lung-protective ventilation strategy
Diuresis or resuscitation as appropriate

v v

Pa0,:Fi0, <150 mm Hg Pa0,:Fi0, 2150 mm Hg

Strongly recommended Is pH <725 with PaCO, =60 mm Hg

- Prone positioning (unless contraindicated) for>6 h*?

Recommend ]

« Neuromuscular blockade “0} (EIETI

« High PEEP strategy current

Consider management

« Inhaled pulmonary vasodilators

» Recruitment manoeuvres

¢ * Yest
Continue Are any of the following criteria met? Contraindication to ECMO?# Consider
current Nofl . pa0,:Fi0, <80 mm Hg for >6 h Yes Yes | adjunctive
< i . > | e

management « Pa0,:Fi0, <50 mm Hg for >3 h therapies§ as

« pH <7-25 with PaCO, =60 mm Hg for >6 h* appropriate

¢ No
Recommend ECMOT

Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the Extracorporeal Life Support Organization



VA-ECMO

 Chidinh VA ECMO gidng vd&i chi dinh hién tai cho cac tinh trang suy
tuan hoan khac
- Thiéu tudi mau mo kéo dai
- HATT <90mmHg, Cl < 2.2L/ min/m2, trong khi s&* dung

noradrenaline> 0.5 mcg/kg/min, dobutamine > 20 mcg/kg/min

hoac twvong duong

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



Chi dinh ecmo

ECMO Indications L
Met I

|
YES

NO

Patient selection strategy
End-stage chronic organ failure without anticipated recovery and
not a candidate for durable device or transplant
Severe acute multiple organ failure with anticipated death YES
despite ECMO support
Severe acute neurologic injury with poor prognosis for recovery

DONOT o b —
Consider ECMO

| |
No

Assess Capacity

Conventional Capacity Contingency Capacity, Tier 1 Contingency Capacity, Tier 2 Crisis Capacity
S is near

System is running within NO (ex: v of additional "5 . g geri lled, < NO S is il o /helmed
capadity: usual judicious ECMO ICU teams and ICU spaces) but able staff shortages), all attempts being and forced to triage ICU admissions
patient selection to uphold jard of care, limited made to mitigate crisis standards of

ECMO i inil care

YES

Potential Additional Contraindications

Long invasive mechanical durati 10 55
Consider ECMO i NO Paﬁerllt/sunogatededinesbloz:np:od\:‘gs YES

Inability to receive systemic anticoagulation
O & sy tation (C

Y
Significant underlying comorbidities
age
Immunoccompromise
Other

Concerns acknowledged, candidate remains appropriate

Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the Extracorporeal Life Support Organization



ECMO TRONG COVID - 19:
DAT CANNULA ECMO



Pat canuyn

» Lwa chon cannula
e Uutién sir dung ong l&n (>=25 Fr)
dé l1ay mau ra
« Cannula trd mau vé 19-23Fr
e Cannula 2 nong?

» Lwa chon mo hinh:

* MO hinh "dui—dui" hay "dui—

canh" déu dwoc khuyén cdo

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



* Do kich thudc dong mach, tinh mach -y
bang siéu am J 1

e 1F=1/3 mm

* Tinh size cua cannula:

Size cannula (F) = dgy/m (mm) x 3



LPA CHON LOAI CANNULA

Veno-venous mode: femoro-jugular cannula

Cannulaldymaura  Cannula trd mau vé

(-) (Outflow) (Inflow)
Vi tri dit Tinh mach dui Tinh mach canh
trong
Vi tri dau Ché ndi tinh mach Ché ndi tinh mach
cannula cha duwdi vai nhiphai  chu trén véi nhi phai
Loai cannula Tinh mach bong mach

] b Chiéu dai 55¢cm 23cm




LUA CHON LOAI CANNULA

I

Veno-venous mode: femoro-femoral cannula

Cannula ldy maura
(Outflow)

Cannula tra mauveé
(Inflow)

Vi tri dat

Vi tri dau
cannula

Chiéu dai

Tinh mach dui

Tinh mach chd dudi
doan trén gan

Loai cannula Tinh mach

38 cm

Tinh mach dui

Trong nhi phai gan
16 van 3 13

Tinh mach

55¢cm




LUA CHON LOAI CANNULA

Veno-venous mode: dual-lumen cannula

e Vi tri: tinh mach canh trong
phai
e Pau cannula dat dén tinh
mach chu dudi
— RUt mau qua cac 16 & tinh
mach chu dudi va tinh
mach chu trén
— Tra mau vé nhi phai gan 16
van 3 1a




Video dat ECMO V-V




e S dung mo6 hinh "dui— dui"

e Pat catheter tdi twdi mau dé tranh thi€u mau chi

U

gy“”‘j ( ~ -
'— | D

e

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



LUA CHON LOAI CANNULA

Veno-arterial ECMO: femoro-femoral cannula
|

Cannula ldy Cannula tra Cannula tai

maura mau vé twédimau
(Outflow) (Inflow) (back flow)
Vitridit Tinhmachdui D0n&mach — Dong mach
dui chung dui nbng
Vi tri TTn,h m?Fh . DBOng mach
- chu dudicho -
dau or re e chu doan
noi v&i nhi A
cannula . dwdi than
phai
Loal Tinh mach Poéng mach
cannula
Chieu 3¢ c5em 15-23 cm
dai




ECMO TRONG COVID —-19:
THEO DOI ECMO



Cham soc va theo doi bénh nhan ECMO

lung protective MV strategy; target:
Prrar < 25 ecm H20

RR 4-10

PEEP 10-15 am H20O

driving pressure <15 cm H20

FO2 < 50% to maintain SpO2 = 80-85%
avoiding ronies

US & Radlology

management or outcome due to o

consider vultrasound screening to excude DVT
involving lower limbs/IVC™; perform

if concerns for caordiac failure/CS

Currently, in COVID-19, not enough
evidence

ARDS maybeuseifsephcshod(

- extracorporeal hernodsorphonifsephc
shock; its effedt on drug elimination or virus
cdearance unknown

Hematological

follow existing anticoagulation guidelines and

institutional protocols considering higher end
, and be cautios if using lower blood flow

rates (<2L in adults) given greater thrombofic risk™

not enough evidence to guide transfusion

Hb = 7-8 gm/dL

PLT >50000 10°/L

fibrinogen >100 mg/dl
antifibrinolytics not recommended™

not enough data to issue any recommendation

early enteral nutrition (within 48 howurs) initiated
with low doses, increased to target over 3-5 days
avoid prolonged nutrition defict if

patient recovery antficipated
cautious use of prokinetics

for delayed gastric emptying™ ™

use standard, contact and

volume or handling diarrhoeal stool or vomitus

hypercoaguloble/pro'hrombohc state and
in COVID-19 patients

** COVID-1? patients are ot increased risk of prolonged
cardiomyopathy

QTc/arrhythmias in the presence of

ECMO Monitoring
continuous bedside monitoring if enough
staff, with frequent circuit/device checks
to verify functioning and early detect
complications
daily monitor pf./post membrane
lung blood gases and transmembrane pressure
gradient to assess oxygenator function
remote monitoring if resources/expertise
available, and proper patient
state™, increased
may be needed:
keep a primed circuit available at all times

&
judiciously define need and timing to
avoid unnecessary staff exposure
brond'hoscopyonlylfdiognosbcortherupeuhc
benefit (proper PPE); consider apneaq, if tolerated,
to minimize generation during procedure

cautious percutaneous tracheostomy after careful
consideration of risk-to-benefit ratio case-bycase

Mobilization

early mobilization in COVID-19

d on ECMO unlikely to be feasible at most
centers, with undear benefit and definite risks
instruct bedside nurses on inbed PT maneuvers to
limit personnel exposure and PPE use

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



Ho hap

Management strategy or procedure

Mechanical Ventilation

No data to suggest deviation from commonly performed low-volume, low-
pressure ventilator management for COVID-19 patients receiving ECMO for

pulmonary support.

Tracheostomy

Percutaneous tracheostomy appears to be safe and feasible for patients with
COVID-19.

Pulmona
Y Prone positioning

Prone positioning during ECMO is feasible, data are preliminary
(demonstrate a potential association with lower mortality) but a
recommendation cannot be offered at this time.

Awake ECMO

Early extubation strategy with awake ECMO may be feasible in COVID-19,
but insufficient evidence to support recommendation.

Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the Extracorporeal Life Support Organization



Huyét hoc va theo dbi huyét déng

Coagulopathy

COVID-19-induced coagulopathy appears to increase risk of both
’ thrombotic and hemorrhagic events; however, normalized to run duration,

rates of bleeding and circuit clotting similar to historical data: insufficient

data to suggest deviation from usual anticoagulation practices on ECMO.

Deep Venous Thrombosis
’t There may be a propensity for clotting with COVID-19 and ECMO: low
‘ threshold to pursue imaging for suspected DVT suggested, but insufficient
data to recommend routine surveillance for DVT.

Cytokine Removal
. Elevated cytokine profiles have been cbserved in COVID-19, but seem to be
HematOIOQ ic & ' lower than in other causes of ARDS, sepsis and CAR T-cell-mediated

Hemod na mics cytokine release syndrome: extracorporeal hemadsorption or elimination
y therapies can only be recommended within the context of clinical trials.

Blood Transfusions

There is no evidence to deviate from usual institutional practice for blood
transfusion thresholds during ECMO.

Hemodynamic Monitoring

Cardiac complications of COVID-19 have been reported, e.g., myocarditis,
stress cardiomyopathy, acute right ventricular failure, pulmonary embolism,
or acute coronary syndrome. Remaining vigilant to detect evidence of acute
hemodynamic deterioration on V-V ECMO recommended.




Extracorporeal membrane oxygenation for severe acute
respiratory distress syndrome associated with COVID-19:
a retrospective cohort study

Matthieu Schmidt, David Hajage, Guillaume Lebreton, Antoine Monsel, Guillaume Voiriot, David Levy, Elodie Baron, Alexandra Beurton,
Juliette Chommeloux, Paris Meng, Safaa Nemlaghi, Pierre Bay, Pascal Leprince, Alexandre Demoule, Bertrand Guidet, Jean Michel Constantin,
Muriel Fartoukh, Martin Dres, Alain Combes, for the Groupe de Recherche Clinique en REanimation et Soins intensifs du Patient en Insuffisance
Respiratoire aiguE (GRC-RESPIRE) Sorbonne Université, and the Paris-Sorbonne ECMO-COVID investigators™

Summary

Background Patients with COVID-19 who develop severe acute respiratory distress syndrome (ARDS) can have
symptoms that rapidly evolve to profound hypoxaemia and death. The efficacy of extracorporeal membrane oxygenation
(ECMO) for patients with severe ARDS in the context of COVID-19 is unclear. We aimed to establish the clinical
characteristics and outcomes of patients with respiratory failure and COVID-19 treated with ECMO.

Lancet Respir Med 2020

Published Online
August 13, 2020
https://doi.org/10.1016/
S2213-2600(20)30328-3

ECMO-related complications Blood-product transfusion

21 ECMO-circuit changes 22 (27%) Patients who received =1 red blood cell 64 (77%)

Intravascular haemolysis 11 (13%) units

Clogged circuit requiring change 3 (4%) Number of red blood cell units per patient 3 (1-11)

Repeat ECMO needed after decannulation 1(1%) Patients who received =1 platelet units 11 (13%)

Severe thrombocytopenia (<50 x 10° cells 5 (6%) Patients who received =1 fresh-frozen 9 (11%)

per L) during the first 3 dayst plasma units

ECMO setting or insertion changes§ 4 (5%) Patients who received =1 fibrinogen 12 (14%)

Heparin-induced thrombocytopenia 2 (2%) LT AL

Massive haemorrhage 35 (42%) Stroke 5 (6%)
Oronasal bleeding 20 (24%) Ischaemic 1(1%)
Haemothorax 7 (8%) Haemorrhagic 4 (5%)
Cannula 5 (6%) Antibiotic-treated cannula infection 19 (23%)
Other site 13 (16%) Pulmonary embolism 16 (19%)
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Trachea hemorrhage; M Cannulation site hemorrhage; Bl Oronasal hemorrhage;

ECMO day; [J non-ECMO day; Bl Oxygenator replacement; B Oxygenator thrombus;

M Bleeding at puncture point; Il Thoracic hemorrhage; M Deep vein thrombosis

Fig 3. Thrombosis and bleeding events of 8 patients (up to May 20, 2020).

Guo 2020 "Anticoagulation Management in Severe Coronavirus Disease 2019 Patients on Extracorporeal Membrane Oxygenation”



Thrombm burst due to

cpntact activation
F:brinogen generation
Complemem
dClivation

Expression of PAJ-1

Systemic
. SmSepsb
Anticoagulant factors

Increaseq F;brinolysis e
Reduced platelet

adhesijon

Reduced Contact

activation

Coagulation state on
*  Acquired Von
Willebrang factor

ECMO
de!ic:ency

Consumpt;on of

Coagulation factors

full color
online

Figure 1. Effect of a hyperinflammatory state on coagulation in patients receiving extracorporeal membrane oxygenation (ECMO). COVID-19,

novel coronavirus disease 2019; PAI-1, plasminogen activator inhibitor-1.

Yusuff 2020 "Thrombosis and Coagulopathy in COVID-19 Patients Requiring Extracorporeal Membrane Oxygenation" ASAIO Journal



Khang dong

St dung phac d6 Heparin nhu nhung bénh nhan ECMO non-COVID

 Duy tri mirc khang dong & gidi han trén: can nhac

Theo doi ki khi lwu lwong dong ECMO thap < 2L/phut

e Can nhac khang két tap tiéu cau & nhirng bénh nhan tang déng.

St dung khang dong dwong tinh mach khac: Argatroban, Bivalirudin
khi cé HIT xay ra

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



Argatropan protocol

> Khéi diu bing Argatropan >Chuyén tir Heparin sang Argatropan

- Prime mang ECMO: 50mcg cho - Prime mang ECMO: 50mcg cho méi 750ml
moi 750ml dung dich prime dung dich prime
- Bolus: 100mcg/kg - Bolus: khong

- Duy tri: 2mcg/kg/phut - Duy tri: 2mcg/kg/phut, ngwng Heparin ngay

- Theo ddi: aPTT moi 4-6h, duy tri khi kh@i dong Atgatropan

muc tieu 60-90s - Theo ddi: ACT mdi 1h trong 2 tiéng dau, duy

tri ACT>200, aPTT moi 4-6h, duy tri muc tiéu
60-90s

Wu 2018 "Araatroban Protocol for Extracornoreal Membrane Oxvaenation (ECMOY' Arntiroani/atinn Safoty Oonmmittee: K/26/2018° FOMO L Advarnced Techrnolnalies OMT: 7/16/2018



Argatropan protocol

aPTT STANDARD INFUSION HEPATIC DYSFUNCTION

(seconds) RATE CHANGE INFUSION RATE
Less than 60 Increase by 0.5 mcg/kg/min Increase by 0.25 mcg/kg/min

60 to 90 None None
90to 110 Hold infusion for 30 minutes Hold infusion for 30 minutes
Decrease by 0.5 mcg/kg/min Decrease by 0.25 mcg/kg/min
110 to 120 Hold infusion for 45 minutes Hold infusion for 45 minutes
Decrease by 1 mcg/kg/min Decrease by 0.5 mcg/kg/min
Greater than 120 Stop infusion Stop infusion
Call MD STAT Call MD STAT

*Target aPTT range may be adjusted per physician discretion based on clinical status

Wu 2018 "Argatroban Protocol for Extracorporeal Membrane Oxygenation (ECMO)" Anticoagulation Safety Committee: 6/26/2018; ECMO & Advanced Technologies CMT: 7/16/2018




Truyén mau

Hwéng din ELSO ECMO COVID  Hwéng dan ELSO ECMO ARDS
e Duy tri: * Duy tri:
- Hemoglobin (Hb) > 10-12 g/dI
- Platelet > 80,000/L

- Fibrinogen > 150mg/dl.

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



Theo doi chung

PPE

Refer to local institutional policies and prior interim ELSO COVID-19
guidelines for recommendations on methods for PPE use and conservation
when facing inadequate supply.

Membrane Lung

Limited evidence suggests SARS-CoV-2 does not spread from the blood to
the gas side of polymethylpentene membrane lungs (MLs); to date, routine
scavenging of ML gas outlet or use of viral filter is not recommended.

Co-infections

High rates of ventilator associated pneumonia and bacteremia observed,
recommend remaining vigilant.

Rehabilitation

Mobilization is feasible, and may improve outcomes for extended runs and in
ECMO as bridge to transplant, but current data do not refute or support
rehabilitation on ECMO.

Extracorporeal Membrane Oxygenation for COVID-19: Updated 2021 Guidelines from the Extracorporeal Life Support Organization



ECMO TRONG COVID —-19:
CAl VA RUT ECMO



Cal varut ECMO

» Cai ECMO: st dung tiéu chuin nhu bénh nhan non-COVID:

- VV-ECMO:Th{¥ cai ECMO (sweep gas = 0 L/min), ting ho tro may thé: VT < 6-8ml/kg,
PPLAT £ 30cm H20, PEEP £ 16cm H20, FiO2 < 0.5. Duy tri 2-4h, néu thdong khi dat:
pH>7.3, Sa02>88%, bénh nhén c6 thé cai ECMO

- VA-ECMO: giam dong ho trg, st dung siéu am danh gid mirc d6 hdi phuc cla tim:
LVEF > 20-25%, AV VTl > 12cm, TDSa > 6cm/s

» Rut ECMO: sir dung PPE day dU, tranh ti€p xuc truc ti€p véi mau va dich tiét

Extracorporeal Life Support Organization Coronavirus Disease 2019 Interim Guidelines: A Consensus Document from an International Group of Interdisciplinary Extracorporeal Membrane Oxygenation Providers



TAKE HOME MESSAGE

Treat underlying cause of acute respiratory distress syndrome

\ A ~ Standard lung-protective ventilation strategy
¢ E C M O | a m Ot t ro N g N h un g | ua Diuresis or resuscitation as appropriate

chon bénh nhan COVID-19 c6 suy

Y Y
Pa0,:Fi0, <150 mm Hg Pa0,:Fi0, 2150 mm Hg

h6é hap tuan hoan khang tri i )

Strongly recommended Is pH <7:25 with PaC0, 260 mm Hg
N o \ A P itioni | traindicated for>6h*?
° VIEC tlen hanh ECMO ChO benh Re:ﬁ;:rizf;‘lc;on|ng(unessconraln icated) or >
» Neuromuscular blockade NOL LI
P current

nhan COVID-19 nén dua trén e —

+ Inhaled pulmonary vasodilators
+ Recruitment manoeuvres

nguon luc hién co.
¢ = Yest
T A ° A A , Continue Are any of the following criteria met? Contraindication to ECM0?4 Consider
e Tieu chuan lva chon béenh nhan co |wret || pao;fio, GommHgfors6h Yes Yes | adjunctive
* * * management |~ | «Pa0,:Fi0, <50 mm Hg for >3 h " "| therapies§ as
) + pH <7-25 with PaC0, 60 mm Hg for >6 h* appropriate
thé nghiém ngat hon. T

Recommend ECMOS]
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v p Q
your palience




