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NOI dung

Pai cwong

Co s0 sinh ly: qua trinh déng mau trong ECMO
Bién chirng

Thudc chong ddng trong ECMO

e A

Phyﬁo’ng tién, xéet nghiém theo doi qua trinh
chong déng

6. Chién lwoc phong ngtra.
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Pai cuong

= Thach th&rc I&n nhat trong qué trinh ECMO Ia dat va
duy tri nguwdng chong déng an toan va hiéu qua.

= Mac du tién bd vé ky thuat va chat liéu, chdy mau va
huyét khdi van la bién chirng chiém ty I& cao nhat.

= Tiép xUc gilha mau v&i bé mat la khéng co té bao biéu
moO lam hoat hda qua trinh déng mau, tang cuwong dap
rng viem.

= Can bang sinh Iy binh thwdng sé dich chuyén sang
hwong tang dong.
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Pai cwong
= S& dung thudc chdng déng la bat budc trong qua trinh
ECMO

= Muc tiéu:
« Uc ché tiéu cau va qua trinh ddng mau-> toi thiéu
hinh thanh huyét khéi
 Duy tri hoat ddng déng mau ndi sinh vira du dé

ngan nglra bién chirng xuat huyét.  The Precarious Balance

> Can bang tinh té v v

+ Bleeding + Clotting
» Bleeding Diathesis * Hemostasis

» Coagulation
* Thrombophilia

the anticoagulants vs. the procoagulants
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Co s0O sinh ly:
hoat héa hé thong déng mau

= Tiép xUc clia mau v&i cac bé mat sinh hoc khéng c6 té bao ndi mé
hoat hda hé théng déng mau, kich hoat té bao va dap ng viém.

= S kich hoat nay lam rdi loan hé théng déng mau von di da mat
can bang do bénh nang.

= ECMO hoat héa tiéu ciu, neutrophil, monocyte, lymphocyte, té
bao ndi md, hé thdng bd thé...cling véi ca con dwdng ddng mau
ndi, ngoai sinh.

= Tac dung cla dong chay rdi hodc “shear stress” do lwu lwong

dong ECMO - két tap tiéu cau va fibrin

Winkler et al. Monitoring Anticoagulation during ECLS.
Serminars in thrombosis and Hemostasis. 2017; 43
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Co s& sinh ly
Hoat hoa hé thong déng mau

& o

Thrombin (Flla) <P
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i AT: Antithrombin 1
@- ---+> FVa I t Prothrombin aPC Activated Protein C
l H: Heparin
- 1'-) Fvilla | — DTI: Direct Thrombin
@ ‘@ Inhibitor
1 FIXa, FXla an ~ AT TF: Tissue Factor
———————— 7 TEPI Tissue Factor Pathway
” Inhibitor
TM: Thrombomodulin

o » Prothrombinase
FX' la Complex

FX' | FXa/Va Fx

< Heparin-bonded

Tissue Factor
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Monocyte Surface t
Platelet Surface t
Inflamed Endothelium
Denuded Endothelium

Endothelial Cell Derived Microparticles

Artificial Surface
Erythrocyte Derived Microparticles
Platelet Derived Microparticles

* Via the steps of the intrinsic pathway (FXla, FIXa)
t Activated and adherent to oxygenator

Figure 3. Schematic of the process of thrombin generation occurring during extracorporeal membrane oxygenation with the procoagulant
stimuli (green background), competing with natural (red background, black border) or pharmacological anticoagulants. AT = antithrombin
lll; aPC = activated protein C; H = heparin; DTl = direct thrombin inhibitor; TF = tissue factor; TFP| = tissue factor pathway inhibitor; TM =

AR Stephen A. Esper et al. Anesth Analg 2014;118:731-43
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Co s& sinh ly: hoat héa tiéu cau

. Tiéu cau bj kich hoat va két tap vao bé mat hé
thong day dan va mang ECMO.

= Sw két tap tiéu cau va giai phong cac héa chat
trung gian khoi phat dong thac déng mau va thu
hat thém tiéu cau.

= S6 lwong tiéu cau co thé gidm 40% vai gid sau
khéi ddng ECMO

= Ca chlrc nang tiéu cau ciing suy giam trong qua
trinh ECMO (thtdc day do cac yéu td6 bn)—> dé xuat
huyét.

Robinson et al.Care Med 1993;21(7):1029-1034
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Co s& sinh ly: con dwdng débng mau

= Con dwdng déng mau nbi sinh la

, , i Extrinsic Pathway | Intrinsic Pathway
IEICh thICh Chlnh tronQNECMO' Tissue Factor Contact with Surfaces
= O nhirng bn sau phau thuat (vd Vil — Vi | [ e
PT tim) hay ton thwong mé ";' "I’;'a =
« A « > , X 4 A —+tiAd + Vilia
nhiéu, sw giai phdong yeu té6 mo + PL + Ca2*
cling khoi phat dwdng déong mau
ngoai sinh X —+ Xa + Va + PL + Ca?
g’ s | z ~ rothrombin—-'{thrombin
= Té bao monocyte hoat héa cling §
giai phéng yéu to moé x"'—/' Xilia
- Kich hoat manh me hé théng fibrinogen — fibrin—= fibrin-insoluble
déng mau dan dén rbi loan déng Common Pathway

mau do tiéu thu, thiéu hut ca tiéu

Figure 3. Coagulation cascade consisting of the extrinsic,

C‘éu Vé- CéC yéu té déng mé-u Sau intrinsic, and common pathways.
khéi dong ECMO

William et al. Seminars in Cardiothoracic and
Vascular Anesthesia . 2009. Vol. 13
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, ~ Biéen chung
Xuat huyét vs. huyét khoi: dinh nghia
= Xuat huyét quan trong “major bleeding”: xuat huyét trén 1am
sang va noéng dd Hb gidm > 2 g/dL/24 gid hodc > 20
mL/kg/24 gi® hodc can truyén hong cau lang > 10 mL/kg/24
gio
= Xuat huyét ndo, phdi, sau phic mac hodc xuat huyét can
phau thuat > dwoc xem 1a xuat huyét quan trong.
= Bién chirng huyét khoi:
« 20% bn can phai thay mang hay cac thanh phan ECMO
do huyét khoi
« Huyét khdi c6 thé hinh thanh moi noi (hé thdng ECMO va
bn), dac biét noi dong mau & dong hodc dong chay roi
« Nghién ctvu trén tir thiét: 75% huyét khdi khdng nhan biét
gom huyét khoi tinh mach sau, thuyén tac huyét khoi:
nhdi mau ndo, nhoi mau rudbt. ..
Rastan AJ et al. Int J Artif Organs. 2006; 29:1121-1131
VA CHONG POC VIET NAM HOI NGHI KHOA HOC 2018
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Bién chirng lién quan dén V-V ECMO

Table 1 Complications in patients requiring ECLS for respiratory support adapted from the ELSO International Summary Report,
January 2016

Neonatal Survived to Pediatric Survived to Adult Survived to
0-30d DC or transfer >30dand <18y DC or transfer > 18y DC or transfer
Cumulative runs 29,139 74% 7,355 58% 1,568 58%
Complication Reported (%) Survived® (%) Reported (%) Survived® (%) Reported (%) Survived® (%)
Mechanical: clots: oxygenator 16.8 63 11.1 52 13.8 57
Mechanical: clots: bridge 8.8 67 3.7 56 1.1 58
Mechanical: clots: bladder 14.0 67 5.4 55 1.0 57
Mechanical: clots: hemofilter 3.1 44 4.6 48 23 48
Mechanical: clots: other 8.2 56 12.2 55 5.9 57
Hemorrhagic: Gl hemorrhage 1.7 43 4.1 30 6.0 39
Hemorrhagic: cannulation 7.8 64 18.2 54 13.8 52
site bleeding
Hemorrhagic: surgical 6.3 43 12.8 48 11.1 46
site bleeding
Hemorrhagic: hemolysis 10.8 63 10.0 45 5.7 46
(PfHb > 50 mg/dL)
Hemorrhagic: DIC 2.9 38 5.5 27 3.2 27
Neurologic: CNS infarction 6.9 53 4.2 34 2.0 30
by US/CT
Neurologic: CNS 7.5 43 6.3 22 3.8 21
hemorrhage by US/CT E LSO
Cardiovascular: 7.0 45 2.0 43 1.7 49 .
tamponade: blood Reg|stry
Pulmonary: pulmonary 4.5 43 8.2 30 6.3 39
hemorrhage ‘l anua ry
Limb: ischemia 0% 33 0.2 43 0.9 35 2017
(only 6 reported)
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Bién chirng lién quan dén V-A ECMO

Table 2 Complications in patients requiring ECLS for cardiac support adapted from the ELSO International Summary Report, January 2016

Neonatal Survived to DC | Pediatric Survived to DC | Pediatric Survived to DC | Adult Survived to DC
0-30d or transfer 31dand < 1y | or transfer 1and < 16 y | or transfer >16y or transfer
Cumulative runs 6,757 41% 4,459 48% 3,723 54% 8,454 41%
Complication Reported (%) | Survived (%) Reported (%) Survived (%) Reported (%) | Survived (%) Reported (%) | Survived (%)
Mechanical: clots: oxygenator 11.5 31 8.5 41 8.0 51 9.2 42
Mechanical: clots: bridge 3.7 31 2.9 38 2.2 52 0.6 56
Mechanical: clots: bladder 5.6 27 3.9 38 1.9 51 0.2 47
Mechanical: clots: hemofilter 4.2 25 3.5 33 2.4 33 1.3 25
Mechanical: clots: other 13.7 35 10.6 42 10.9 56 6.2 a1
Hemorrhagic: Gl hemorrhage 1.1 14 2.0 14 2.9 27 4.3 25
Hemorrhagic: cannulation site bleeding | 10.7 32 12.5 39 18.4 54 18.6 39
Hemorrhagic: surgical site bleeding 29.5 31 30.8 39 27.2 50 20.5 34
Hemorrhagic: hemolysis 11.2 28 9,6 33 8.3 45 5.7 32
(PfHb > 50 mg/dL)
Hemorrhagic: DIC 4.0 18 3.5 23 4.1 34 3.6 22
Neurologic: CNS infarction by US/CT 34 28 4.8 34 4.8 40 3.8 23
Neurologic: CNS hemorrhage by US/CT | 11.2 24 6.2 29 4.1 21 2.2 9
Cardiovascular: tamponade: blood 5.6 31 5.0 35 49 48 5.1 33
Pulmonary: pulmonary hemorrhage 5.3 20 5.0 23 5.8 38 3.1 26
Limb: ischemia 0.2 0 0.2 0 0.4 40 2.7 31
ELSO
Registry
January
2017
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Thudc chdng déng trong ECMO
Hién tai, 3 thudc chinh dwoc st dung:
= X . 1 « X D@ i
U'c ché Thrombin gian tiép EO °---
(thGng qua Antithrombin) - o .4 Thiombin (Fila) |
e - 1 =

* Heparin khong phan STmm! MXa |2 QEm rex
doan (Unfractionated EXllg T Potvonsias

'I'"l Tissue Factor Pathway
Complex

Heparin) N -

m Thrombomodulin

/' 4 r r
n L LAV,
U'c ché Thrombin triec tiép e Towm o
Artificial Surface Monocyte Surfac'e t
Erythrocyte Derived Microparticles Platelet Surface )
Platelet Derived Microparticles Inflamed Endothelium
. . . Denuded Endothelium
.
¢ B |Va| Iru d 18 e ey o ey Endothelial Cell Derived Microparticles
Figure 3. Schematic of the process of thrombin generation occurring during extracorporeal membrane oxygenation with the procoagulant
Py stimuli (green background), competing with natural (red background, black border) or pharmacological anticoagulants. AT = antithrombin
rg a ro an lll; aPC = activated protein C; H = heparin; DTI = direct thrombin inhibitor; TF = tissue factor; TFPI = tissue factor pathway inhibitor; TM =
thrombomodulin.
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Heparin khnong phan doan
(Unfractionated Heparin-UNFH)

= LA chat chdong déng st dung phd bién nhat tai cac
trung tam ECMO trén thé gidi.

= Chuyén héa tai gan, bai tiét qua than va cé thdi gian
ban hdy ngan 30-60 phlit.

= Hidu qué chdng déng qua trung gian twong tac voi 2
chat chong déng ndi sinh: Antithrombin (AT) va chat
(rc ché con dwdng yéu td mo (tissue factor pathway

iInhibitor-TFPI)

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Heparin khong phan doan- UNFH

" Phtrc hop UNFH-Antithrombin gia tang hiéu qua khang
déng gap 1000 lan so v&i Antithrombin don déc

= BN thiéu AT (mac phai hodc bam sinh): khong dat dwoc
hiéu qua chong déng cua UNFH

= AT chdng ddng théng qua ¢ ché thrombin va yéu td Xa

= UNFH lam gidi phong gap 7 1an TFPI ti té bao ndi mé

= Hidu qua chdng déng cua Heparin: 2/3 do AT va 1/3 do
TFPI

entasaccharide
eeeeeeeee il»Factor Xa

— [
E —i- | ELSO Anticoagulation Guideline. 2014
R —— Brian et al. Anticoagulation and Disorders
- m of Hemostasis. The ELSO red book. 2017
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Heparin khong phan doan- UNFH

= Liéu bolus Heparin: 50-100 unit’kg tai thoi diém dat
cannula ECMO.

= Liéu bolus dwoc diéu chinh theo yéu to 1am sang bn: tinh
trang chay mau, rdi loan déng mau, mé&i phau thuat...

= Khi ACT do dwgc < 300 giady > bat dau truyén T™M
Heparin

= Lieu Heparin duy tri c6 thé dao dong véi ngudng toi thiéu:
10-15 don vi/kg/gio dén ngudng tdi da 40-60 dv/kg/gio

= Liéu Heparin thworng thap hon & ngudi Ién, cao hon & tré
em va nha nhi.

* Muc tiéu ACT: 180-220 giay

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
~ The ELSO red book. 2017
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Piéu tri thay thé Antithrombin
= AT: chat chong déng ndi sinh quan trong nhat.
. T[\iéu hut AT c6 thé bam sinh & tré em hodc th» phét do
dan lwu lwvgng I&n dich mang bung, mang phai...
= AT c6 thé dwoc bd sung theo 2 cach:
« Ché phdm AT két tua
 Huyét twong twoi ddng lanh (FFP)
* FFP chlra mét lwong twong d6i nhd AT (1 don vi AT/ mL)
- can mot lwong [on FFP
= M6t sb trung tdm ECMO bd sung thworng quy AT khi hoat
dé AT < 30%, muc tiéu la duy tri hoat dd AT > 50% (cao
hon & tré em)
= Diéu trj thay thé AT gia tang trong hon mét thap ky qua,
tuy nhién cac bang chirng lam sang van rat gi&i han.

ELSO Anticoagulation Guideline. 2014
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Thudc chdong déng U'c ché Thrombin truc tiép (DTI)

* Nhém thudc chong déng méi, tc dung ngan, gan truc
tiep trén vi tri hoat déng cua Thrombin.

= Ju diém so v&i Heparin khéng phan doan:

1. Uc ché tryc tiep Thrombin: hiéu qua chong dong
hang dinh & bénh nhan cé hoat dd AT thap.

2. Khdng gén voi cac protein huyét twong > nong do
on dinh trong mau, dé tién lwong ché do lieu, dac
tinh duwoc lwc.

3. DTl (c ché c;é Thrombin tw do trong mau va
Thrombin da gan két.

4. Khdng gay gidm tiéu cau qua trung gian mién dich
(vd HIT).

= Nhwoc diém: cac DTI chwa cé chat doi khang (antidote)

Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Uc ché Thrombin truc tiép (DTI)
Bivalirudin

= Phan t&r gdbm 20 amino acid twong tw chat Hirudin.
= Thdi gian ban hay: 25 phut.
= Chi 20% thanh thai qua than, phan I&n dwoc thanh thai qua
cac men ly giai (proteolytic enzymes).
= Liéu Bivalirudin:
e Liéu bolus: 0,05 - 0,5 mg/kg.
« Liéu duy tri: 0,03 - 0,1 mg/kg/gio.
» Muc tiéu: aPTT 1,5 - 2,5 lan.
= Diéu chinh liéu & bénh nhan CRRT hodc ECMO dai ngay.

= Hién twong thanh thai trong long mach mau (intravascular
clearance) & nhirng noi dong mau bi & tré - nguy co hinh
thanh huyét khoi.
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Uc ché Thrombin truc tiép (DTI)
Argatroban

= Puoc chuyén hoa tai gan, thoi gian ban hay: 45 phat
= Liéu khéi dau 0,5 - 1 mcg/kg/pht
= Muc tiéu duy tri aPTT: 1,5 - 2,5 lan

(theo ddi ndbng dd anti-lla néu duworc)

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Chuyén ddi tir Heparin sang DT
= Thwdng gap khi chan doan HIT, khang Heparin (co thé

do hoat do AT thap), sb lwong tiéu cau thap san...
= Liéu bolus DTI: khdng can thiét.
= Liéu bat dau thap:
* 0,05 mg/kg/gio’ voi Bivalirudin.
* 0,1 mcg/kg/phut v&i Argatropan.

= Tdng dan liéu theo muc tiéu aPTT

j‘; HO| H6| SUC CA.P CUU HOI NG H! KH OA HOC 2 O'] 8

& VA CHONG DOC VIET NAM



Thudc chong déng st dung trong ECMO

Table 5. Metabolic and Administration Characteristics of Common Anticoagulants Administered on

Extracorporeal Membrane Oxygenation’®-73
Variable Heparin

Parenteral

Initial dose range between
40 and 80 units/kg with
maintenance infusion
of 10 to 30 units/kg®
unless rate must be
decreased according to
laboratory values.®

Administration
Typical dosing

Monitoring Draw aPTT 2 to 6 h after
original dose, for an
aPTT range between 40
and 120 s¢

Half life 1 to 2 h Hepatic

Clearance

Antithrombin
Parenteral

Initial loading dose to

elevate plasma levels to
between 80% and 120%
the level found in normal
human plasma (General
guide. Equation-based.)
45 international units/
kg. Maintenance doses
at 60% of loading

Measure preinfusion and

20 min post infusion as
well as 12 h after initial
dose. Repeat for each
subsequent dose

251t03.8d
Enzymatic and hepatic

Bivalirudin
Parenteral

Initiation at 0.08 to 0.2

mg/kg/h. Maintenance
change of rate between
0 and 0.03 mg/kg/h
unless rate must be
decreased according to
laboratory values.©

Draw aPTT every 2to 4 h

post initiation until

3 values are within
acceptable range of 40
to 120 s and maintain
every 6 to 12 h.

25 min to 3.5 ht
Enzymatic and renal

Argatroban
Parenteral

Initiation at 0.25 mcg/

kg/h to 2 meg/kg/

min. Maintenance
change of rate between
0 and 0.6 mcg/kg/h
unless rate must be
decreased according to
laboratory values.©

Draw aPTT every 2 to 4 h

post initiation until

3 values are within
acceptable range of 40
to 120 s and maintain
every 6 to 12 he

39 to 51 min
Hepatic

4%\ HOI HOI SU'C CAP CUU
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Theo déi trong qua trinh st dung thudc chdng déng
= Panh giéa tinh trang ddng méau & bn hoi strc da rat phirc tap, sy van
hanh hé thong ECMO va dung céac thudc chong déng ngoai sinh lam
van dé tr& nén phire tap hon
= Bao cao cua ELSO:
> 97% cac trung tam ECMO s dung ACT dé theo d6i chdng déng
» Tuy nhién 94% cac trung tam theo d6i aPTT
65% theo ddi hoat d0 khang yéu t6 Xa (anti Xa)
47% s dung ROTEM/TEG
= Tuy nhién cac két qua thwdng khong twong dong va kém twong

quan vai liéu Heparin duy tri
Bembea et al. Pediatr Crit Care Med 2013;14(2):e77—e84
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Theo dbi trong qua trinh st dung thudc chdong déng

Mbt xét nghiém ly twdng
theo d&i chong déng:
= PO chinh xac

= Duwoc chuan héa

= San co (ngay tai Yéu t6 Lam
giwdng, point of care) sang/

= Chi phi thap BENH
= Twong quan vo&i két cuc NHAN

lam sang: cai thién ty Ié

bién ching xuat huyét, Anti
huyet khoi (quan trong ot
nhat)

Xa

Winkler et al. Monitoring Anticoagulation during ECLS.
Serminars in thrombosis and Hemostasis. 2017; 43
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Theo dbi trong qua trinh st dung thudc chdong déng

Trwdc ECMO

= C4Cc xét nghiém nén trwéc ECMO: cdng thirc mau,
déng mau, D-dimer, ACT, ROTEM (néu san co)...

= Piéu chinh cac bat thwdng ddng mau cua bn: FFP,
truyén tiéu cau, két tda lanh, vitamin K...

= Mot s6 trung tdm st dung thém cac ché pham mau
nhv FFP, tiéu cau hodc hong cau lang dé Priming hé
thong ECMO.
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Activated Clotting Time - ACT
= Si dung phd bién nhat: 97% trung tam ECMO
= Po thdi gian hinh thanh cuc mau déng clia mau toan thé
= Uu diém: két qua nhanh, san c6, ngay tai giwvong, chi
phi thap.
= Khuyét diém:
>ACT kéo dai c6 thé do nhiéu nguyén nhan: liéu cao
Heparin, giam tiéu cau, thiéu hut cac yéu t6 dong
mau, ha than nhiét, nébng do fibrinogen thap, pha
loang...
»Dao dong ket qué ngay cling mét mau thir va gitra
cac thiét bj do

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Activated Clotting Time - ACT

= ACT huwdng dan khéi ddng va diéu chinh liéu Heparin
»Khi ACT < 300 giay (sau liéu bolus): bat dau duy tri
Heparin
»Muc tieu ACT 180 — 220 giay, tuy
tinh trang bn
nguy co xuat huyét, huyét khoi

hoat do anti Xa.

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017

N HO! HOI SUC CAP CUU HOI NGH| KHOA HOC 2018

& VA CHONG POC VIET NAM



Activated Clotting Time - ACT

Gidi han chinh: ACT twong quan kém véi liéu Heparin va hoat do
Anti Xa.

= C4&c nghién ctru két luan:
ACT khdng phai céng cu tin cay dé theo ddi hiéu qua chdng déng

[ J
cua Heparin
, N , Bembea et al. Page 10
~n 7 N\ n LV N
« Suw két hop cac XN la can thiét 5 )
®
e}
[+ =]
Atallah et al. 45 § 1 ® - o
Table 3. Pearson product-moment correlation coefficient for heparin rate and either ACT or aPTT. [ o °
o T - - S
VA 0w 4
Heparin rate J Correlation coefficient for A Correlation coefficient fc A & » g o ° °
! ACT and heparin rate : aPTT and heparin rate § : S ¢ o o %
- B °
Heparin rate (units/hr) 1ol 1 043 8 e g % : B °e
Heparin rate (units/kg/hr) IBW Lo - 052 4 & 2 2
Hepari its/kg/hr) DW I0|4 - 0.55 g o & o
leparin rate (unitsfkg/hr) 10 1 ) . 3 o 9 7
Heparin rate (units/kg/hr) ABW 1014 | 0.54 © -
i i
IBW: ideal bodyweight, DW: dosing weight, ABW: actual bodwiighc. ,I
0 5 1 15
Anti-factor Xa (IU/mL)
Fig. 2.
Correlation of simultaneously measured activated clotting time (ACT) and anti-factor Xa.
. . . . . Agreement for clinically meaningful values was defined as: ACT <180 s corresponding to
N an ke rvis CA et al . AsseSS| ng heparl n dOS|ng 8] neonates on anti-factor Xa <0.3 IU/mL, ACT 180-220 s corresponding to anti-factor Xa 0.3-0.7 IU/mL
. . and ACT >220 s corresponding to anti-factor Xa >0.7 IU/mL. Shaded areas represent
venoarteri al extraco rpo real mem b rane Oxyg enation. ASAI O J agreement between ACT and anti-factor Xa, seen in only 42% of measurements.
Longitudinal linear regression: y = 218.5+7.2x, p=0.251, r =—0.02.

2007;53(1):111-114
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Activated Partial Thromboplastin Time - aPTT

» Panh gia con dwdng dong mau ndi sinh va con duwong
chung.

* Anh huéng béi cac yéu to déng mau, heparin, nong d6
Antithrombin, khang thé Lupus

= aPTT la XN theo d6i khi thubc chong déng 1a DT

* aPTT hiru ich hon & ngwoi Ion. Tré nhi nhi thwong c6
gia tri nén aPTT kéo dai

= Nhitng chat phan (rng cap trong tinh trang viém CRP
hay yéu to VIII anh hwdng két qua aPTT.

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Anti-Factor Xa Activity Levels (anti Xa)
Do hoat d6 khang yéu t6 Xa
= Xét nghiém anti Xa ngay cang quan trong dé diéu chinh
lieu Heparin khi thwe hién ECMO.
= Anti Xa twong quan toét hon v&i hiéu Heparin so véi ACT
hay aPTT,

* 65% trung tam ECMO co theo doi anti Xa.

= Hoat d6 anti Xa do hiéu qua chong déng cla Heparin,
no chi phu thudc vao nong d6 Heparin va Antithrombin.

= S& dung anti Xa trong phac do theo di chong dong:
giam so lwong ché pham mau phai truyén, giam bién
chirng xuat huyét, tang tudi tho mang ECMO.

Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Po hoat dd khang yéu td Xa
Anti Xa

* Lwu y cO 2 ky thuat do hoat d6 anti Xa: c6 hoac khong
thém antithrombin ngoai sinh vao mau thir.

= Khi thiéu hut antithrombin, két qué anti Xa sé tang gid néu
ky thuat xet nghiém cho thém AT ngoai sinh

—>Ky thuat khong thém AT ngoai sinh chinh xac hon do
phan &nh nong dé that sw Antithrombin trong mau

= Muc tiéu: 0,3 -0,7 IU/mL

; HOl HOISUC CAP CcUU HC)I NGHI KHOA HOC 2 O'I 8
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biéu chinh liéu heparin va muc tiéu ACT dwa vao
nong do anti Xa

Anti-factor Xa | Anti-factor Xa UNFH Rate ACT Goal Range
Goad Range Level Change (seconds)
(units/mL) (units/mL)
0.3-0.5 <0.3 110 — 20% 110 — 20 seconds
0.3-0.5 No change No change
> 0.5 1 10- 20% } 10- 20 seconds
0.4-0.6 <04 110 — 20% 1 10 — 20 seconds
0.4-0.6 No change No change
> 0.6 1 10- 20% | 10- 20 seconds
0.5-0.7 <0.5 110 - 20% 110 — 20 seconds
0.5-0.7 No change No change
> 0.7 1 10- 20% | 10- 20seconds

Brian et al. Anticoagulation and Disorders of
Hemostasis. The ELSO red book. 2017
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Thromboelastography(TEG)/
Thromboelastometry (ROTEM)

= Po thoi gian hinh thanh khéi fibrin, @@ manh cuc mau
dong (lién két chéo tiéu cau va fibrinogen), fibrinolysis cua
mau toan phan.

= Anh hudng cda yéu td déng mau, chirc nang tiéu cau va
hién twong ly giai fibrin qua mirc (hyperfibrinolysis)

= Xuat huyét dai dang véi két qua TEG/ROTEM binh

thwdng = goi y tobn thwong mach mau (surgical source).

4R\ HOI HOI SUC CAP CUU
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TEG/ROTEM

= Hién tai xét nghiém san co6 ngay tai giwong > két qua
nhanh

= K§ thuat co thé c6 hodc khdng thém Heparinase vao
mau thir > danh gia cac qua trinh déng mau khac khi
khdng co Heparin

= Phan biét hyperfibrinolysis trong giai doan s&®m cua
DIC va hyperfibrinolysis nguyén phét (c6 lgi khi diéu

tri voi tranexamic acid)
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Theo ddi qua trinh chéng déng

Xét nghiém theo do

ACT Méi 1 — 2 givy
aPTT Méi 6 -12 gior
Anti Xa Mbi 6 gi®

Tiéu cau M6i 6 -12 gi®
INR Méi 6 -12 gior
Fibrinogen M6i 12 -24 gi®
Cong thirc mau Méi 6 -12 gior

Hoat dé Antithrombin M6i ngay hoéc khi can

TEG/ROTEM Méi ngay hodc khi can: xuat hién
bién chirng xuat huyét, huyét khoi...

Brian et al. Anticoagulation and Disorders of Hemostasis.
The ELSO red book. 2017
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Theo dbi trong qué trinh st dung thudc chdong dong

Table 3 Summary of the advantages and disadvantages of currently available tests for unfractionated heparin monitoring during

ECLS
Test Advantages Disadvantages
ACT *» Gold standard assay for monitoring unfractio- « Affected by other variables such as:
nated heparin in extracorporeal applications Anemia
* Point of care test Qualitative or quantitative platelet defects
* Rapid turn-around time Fibrinogen levels < 100 mg/dL
* Widely available Hemodilution
* Inexpensive « Lack of standardization between devices
« Poor correlation with anti-FXa activity and
heparin dose in ECLS patients
aPTT * Gold standard assay for unfractionated heparin « Affected by other variables such as:

monitoring outside of extracorporeal applica-
tions

Widely available

Inexpensive

Rapid turn-around time if performed point of care
Compared with ACT has been shown to be
associated with decreased bleeding complica-
tions during ECLS

Acquired coagulation factor deficiencies
Shortened by acute phase reactants
Prolonged by other biological interferences
Lack of standardization between reagents
Delayed turn-around time if performed in the
laboratory

Poor correlation with anti-FXa activity and
heparin dose in ECLS patients

Anti-FXa activity

Direct measurement of heparin activity and|or
concentration

Compared with ACT has been shown to be
associated with decreased laboratory draws,
increased time in therapeutic range, decreased
bleeding complications, decreased transfusion
volumes, and improved survival in ECLS patients

Lack of standardization between reagents
Delayed turn-around time

Possibility for interferences from hemolysis or
hyperbilirubinemia

Viscoelastic testing
(TEG/ROTEM)

Whole blood assay
Provides a global assessment of hemostasis
Rapid turn-around time if performed point of care

Lack of standardization between reagents and
instruments

Delayed turn-around time if performed in the
laboratory

Limited data on association with clinical
outcomes

Abbreviations: ACT, activated clotting time; aPTT, activated partial thromboplastin time; ECLS, extracorporeal life support; FXa, factor Xa; ROTEM,

rotational thromboelastometry; TEG, thromboelastography.
Winkler et al. Monitoring Anticoagulation during ECLS.
Serminars in thrombosis and Hemostasis. 2017; 43
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Céc bién _chirng va phong nglra
Nhén dién céc yéu té anh hudéng dén déng méau
trong ECMO

Circuit Systemic

Whole Circuit Underlying Disease
« foreign surface — adhesion & activation * intracardiac clot due to stasis
* haemodilution on commencement « infection/sepsis
* post resuscitation
* trauma
Oxygenator l Drugs
* consumption of platelets 02 * heparin — bleeding / HIT
& plasma proteins « antiplatelet agents
A 4
positive Liver
pressure « synthetic function -procoagulant and
natural anticoagulants
Pump « fibrinolytic pathway
« altered shear
- VWF dysfunction
- platelet activation negative pressure 2
- reduced ADAMTS13 » haemolysis — reduced NO Systamic Inflammatory
» cavitation Response
* microparticle release
Low Flow Zones and Connectors « leucocyte activation and NETs
*DIC

(e.g. cannula to circuit connectors,

back perfusion cannula - ) * platelet/endothelial activation

« turbulence & increased shear
* platelet activation

Fig 6. Potential effects of ECMO on coagulation activation. Consequences of ECMO on the coagulation system can occur at the level of the circuit (mechanical factors) and systemically

(patient specific). Examples are shown, but it is likely that these effects overlap at the multiple sites identified. Depending on which factors dominate, this may result in bleeding or throm-
bosis. NO, nitric oxide; NETSs, neutrophil extracellular traps.

Murphy et al. Transfusion Medicine Reviews 29 (2015) 90-101
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Phong ngira bién chirng huyét khoi

= Theo ddi cac xét nghiém va duy tri khang déng day du,
phu hop v&i lam sang (quan trong nhat)

= Lya chon thudc khang déng phu hop (néu co sén)

=Cht y tinh trang khang Heparin hay thiéu hut
antithrombin (dac biét nhi nhi, tré em)

= Han ché tén thwong mo do phau thuat, lic dat cannula

= Don gidn héa hé thong day dan ECMO: gidm thé tich,
chiéu dai dé){ dan, han ché cac két n6i khong can thiét
(dong chay roi)

= Thay hé thong hay thanh phan ECMO néu huyét khoi
dang ke (lan rong tinh trang huyét khoi, gia tang tan
huyét néu khong thay kip thoi)

= S&r dung khang déng dw phong sau rat cannula (khong
co CCD)
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Phong ngira bién chirng xuat huyét

= Bién chirng hay gap nhat & nhieu m&c dg, nguy hiem
nhat: xuat huyét nao.

= Hau hét cac nghién clru: gia tdng s dung cac ché
pham mau lam gia tang ty l& ty vong.

. Chlen lwo'c bao gom phong nguwa, ngung khang dong
néu xuat huyét dang ké, bd sung. ché pham mau, thudc

antifibrinolysis, cac‘blen phap cdm mau tai chd, xem
xét phau thuat khi can.

Murphy et al. Transfusion Medicine
Reviews 29 (2015) 90-101
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Hwéng dan bd sung cac ché pham mau

Xét nghigm

Tiéu cau Truyén tiéu cau dé duy tri s6 lwong > 80.000 dén
100.000 /mm3

INR Truyén FFP dé duy tri INR < 2

Fibrinogen Truyén két tda lanh dé duy tri ndng dé Fibrinogen >

100 mg/dL HOAC > 150 mg/dL néu xuat huyét hoac
can thién phau thuat trwdc do

Hematocrit Truyén hong cau lang duy tri HCT > 30%
(m’uc tiéu cao hon & tré em, nguwdi cé bénh tim, hoac
thap hon & nguwdi Ion on dinh)

Antithrombin 50% - 80 % (> 0.5-0.8 U/mL) ‘
Can nhac bd bung AT néu da duy tri lieu cao Heparin
va knong dat dwoc nguwdng diéu tri Anti-Xa muc tiéu.

ELSO Anticoagulation Guideline. 2014
Brian et al. Anticoagulation and Disorders of Hemostasis. The ELSO red book. 2017
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Phong ngtra va xt tri bién chirng xuat huyét

Suggested management approach for bleeding complications

Prevent bleeding
= Type of cannulation—peripheral percutaneous < peripheral cut-down < central
= Avoid cutting skin with percutaneous cannulation-dilatation only approach can
prevent bleeding. Sutures should be avoided as these can contribute to ongoing
bleeding from suture sites. Cannulae can be secured with skin securing
dressings.
= Avoid procedures that can contribute to bleeding, e.g., chest drains unless
necessary, and ensure experienced staff perform these.
* Procedural approach to minimize bleeding risk, e.g., ultrasound-guided cannulation
of vessels.
Assessment of bleeding
* Diagnosis of pattern of bleeding—is it localized (e.g., gastrointestinal hemorrhage,
cannula site bleeding, epistaxis, and pulmonary hemorrhage) or generalized?
» Measure fibrinogen, aPTT, INR, o-dimers
* Search for hemostatic defects contributing if excessive or unusual pattern of
bleeding
O For example, quantitative or qualitative platelet defect, DIC, fibrinolysis, and
AVWS
Resuscitation
= Stop anticoagulation until bleeding is controlled
= Resuscitate with volume and blood products to correct any coagulopathy
» Transfusion aims are not well defined in this population, but most guidelines
target platelet count >75-100 x 10%/L and fibrinogen >1.5 g/L in bleeding

patients.
Treatment
= Consider surgical control or interventional radiology approaches where
iﬂssllbl]E 1 ion t trol bleeding sit la sit d 1 Murphy et al.
. ocal compression to control bleeding sites, e.g., cannula sites and nasa . ..
pfg(fng P s £ Transfusion Medicine
« Antifibrinolytics—systemic, topical, or oral Reviews 29 (2015) 90—
= Other local hemostatic agents, e.g., thrombin glue 101

* Consider change of circuit if evidence of hyperfibrinolysis thought to be
mediated by clot in the circuit
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Phong ngira xuat huyét chan cannula

« Vi tri xuat huyét
hay gap nhat

« Ky thuat dat
cannula  “Non-
cut” va “No
sutures” giap
han ché

Fig 5. Peripheral arterial cannula. Depiction of percutaneously inserted femoral arterial
cannula with back-perfusion cannula. “No-cut” dilatation technique and no sutures help
to maintain a tight skin seal and prevent bleeding at cannula site.
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Nhirng diém chinh

= Duy tri hiéu qua chéng ddng & mirc can bang la mot thach
thire

" Ly twdng: (rc ché hoat dong tiéu cau va dong thac déng
mau, toi thiéu viéc hinh thanh huyét khdi nhwng van duy tri
hoat dong dong mau ndi sinh vira phai dé ngan nglra xuat
huyét

= Heparin khéng phan doan la khang déng phd bién nhat
trong ECMO

= Viéc két hop nhiéu xét nghiém gidp danh gia chinh xéc
hon hiéu qua chong déng cua Heparin

= C4c thubc chdng déng thé hé méi véi nhiéu wu diém

= Trwéc khi c6 cac guideline thong nhat, moi trung tam
ECMO can xay dwng moét protocol chuan hoa, phu hop |,
dem lai loi ich I&n nhat cho bn.
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