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CO’ CHE SINH HUYET KHOI O BENH NHAN COVID-19
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Cau truc cha SARS-CoV 2 véi ban don vi S1 chira Receptor Binding
Domain (RDB) c¢6 kha ning chuyén doi 2 trang thai “up” va "down”

Wrapp et al., Science 367, 1260-1263 (2020) 13 March 2020



CO’ CHE SINH HUYET KHOI O BENH NHAN COVID-19

VAI TRO GLYCOPROTEIN SPIKE (S) BE MAT VA THU THE ACE2
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Wrapp et al., Science 367, 1260-1263 (2020) 13 March 2020



CO’ CHE SINH HUYET KHOI O BENH NHAN COVID-19
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Vai tro cia hé RAA trong co’ ché bénh sinh cia SARS-CoV2

FeliceR., 2020, Autoimmun Reuv.



CO’ CHE SINH HUYET KHOI & BENH NHAN COVID-19

Direct cytotoxic effect Inflammation, hyperproteinemia, Hyperviscosity

IL-6, IL-18, IL-2,IL-4, ® o
TNF-, IFN-y, G-CSF, D% @
CRP ®

D-dimer, FDPs QR4

|

Co’ ché chinh gy ddng mau ndi mach do SARS-CoV2: tén thwong té bao ndi mo

Joshua K. S. atal, 2021, Heart & Lung



CO’ CHE SINH HUYET KHOI & BENH NHAN COVID-19
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Ton thuwong té bao néi mé do SARS-CoV2 Vi huyét khéi & cac vach gian phé nang phéi

ZsuzsannaV., 2020, The Lancet Maximilian A., 2020, NEJM



CO CHE SINH HUYET KHOI O BENH NHAN COVID-19

[ EC barrier leak and extravasation]
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Co’ ché gay huyét khéi mién dich & phdi trén bénh nhan ARDS do SARS-CoV2

James S. 0., 2021, Intensive care med



CO CHE SINH HUYET KHOI O BENH NHAN COVID-19
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San pham ly giai huyét khdi: D-dimer va FDPs

Richard C. Becker, Journal of Thrombosisand Thrombolysis (2020) 50:54—67



CO CHE SINH HUYET KHOI O BENH NHAN COVID-19

direct effect on cardiomyocytes

hypoxia

* acute coronary
syndrome

proinflammatory effect
including cytokine storm
T IL-6, IL-2R, TNFa, MCP-1 > . « arrhythmia
procoagulant activity @ - cardiac failure with or

T VWF activity, VWF antigen, factor VIll > wr':h‘:" cardiogenic
sShoc

= myocarditis
+ pericardial effusion with
or without tamponade

« thromboembolic
complications

dysfunctional

endothelial cells
SARS-CoV-2

myocardial interstitial fibrosis I

* 1 - increase in blood level

Co ché gay huyét khdi trén mach vanh ciia SARS-CoV?2

Oliwia Grzegorowska J. Clin. Med. 2020, 9,
3746



BIEU HIEN LAM SANG VA CAN LAM SANG

All patients (n=41) ICU care (n=13) No ICU care (n=28) p value
White blood cell count, x 10° per L 62 (4-1-10-5) 11:3 (5-8-12-1) 5.7 (3-1-7-6) 0-011
<4 10/40 (25%) 1/13 (8%) 9/27 (33%) 0-041
4-10 18/40 (45%) 5/13 (38%) 13/27 (48%)
>10 12/40 (30%) 7113 (54%) 5/27 (19%)

Neutrophil count, x 10° per L 50(3-3-8.9) 10-6 (5-0-11-8) 4-4(2:0-61) 0-00069
Lymphocyte count, x10° per L 0-8 (0-6-11) 0-4 (0-2-0-8) 1.0(0-7-11) 0-0041
<1.0 26/41(63%) 11/13 (85%) 15/28 (54%) 0-045

210 15/41(37%) 2/13 (15%) 13/28 (46%)
Haemoglobin, g/L 126.0 (118-0-140-0) 122:0 (111.0-128.0) 130-5 (120-0-140-0) 020
Platelet count, x 10° per L 164-5 (131-5-263.0) 196-0 (165-0-263-0) 149-0 (131:0-263-0) 045
<100 2/40 (5%) 1/13 (8%) 1/27 (4%) 0-45
>100 38/40 (95%) 12/13 (92%) 26/27 (96%)
Prothrombin time, s 11-1(10-1-12-4) 12-2 (11-2-13-4) 10-7(9-8-12-1) 0-012
Activated partial thromboplastintime, s~ 27-0 (24-2-34-1) 26-2 (22:5-33.9) 277 (24-8-34-1) 0-57
D-dimer, mg/L 05 (0:3-1:3) 2.4 (0-6-14-4) 05 (0:3-0-8) 0-0042

Bao cao dau tién tir Vii Han, Trung Qudc vé dac diém lam sang cia COVID-19

Chaolin Huang, Lancet 2020;395:497-506




BIEU HIEN LAM SANG VA CAN LAM SANG

Parameters

Age (years)

Sex (male/female)

With underlying diseases

On admission

PT (sec)

APTT (sec)
Fibrinogen (g/L)
D-dimer (ug/mL)
FDP (ug/mL)

AT (%)

Bat thwong dong mau trén bénh nhan COVID-19 tai Vii Han, Trung Quéc

Normal range

11.5-14.5
29.0-42.0
2.0-4.0
<0.50
<5.0
80-120

Total (n = 183)

54.1+16.2
98/85
75 (41.0%)

13.7 (13.1-14.6)
41.6 (36.9-44.5)
4.55 (3.66-5.17)
0.66(0.38-1.50)
4.0 (4.0-4.9)

91 (83-97)

Survivors (n = 162)

524 +15.6
82/80
63 (38.9%)

13.6 (13.0-14.3)
41.2 (36.9-44.0)
4.51 (3.65-5.09)
0.61(0.35-1.29)
4.0 (4.0-4.3)

91 (84-97)

Non-survivors (n = 21)

64.0 £ 20.7
16/5
12 (57.1%)

15.5(14.4-16.3)
44.8 (40.2-51.0)
5.16 (3.74-5.69)
2.12(0.77-5.27)
7.6 (4.0-23.4)
84 (78-90)

P values

<.001
.035
156

<.001
096
149
<.001
<.001
096

Ning Tang, J Thromb Haemost. 2020;18:844-847



TABLE 2 The grade of DICin

Platelet counts (x10°/L)
50-100 (1 point)
<50 (2 points)
D-dimer (ng/mL)
1.0-3.0 (2 points)
>3.0 (3 points)
Fibrinogen (g/L)
<1.0 (1 point)
Prolongation of PT (sec)
3-6 (1 point)
>6 (2 points)

Meeting the ISTH criteria of DIC (Total points =5)

non-

survivors with NCP (nh = 21)

Number of
patients (%)

7 (33.3)
5(23.8)

3(14.3)
18 (85.7)

6 (28.6)

5(23.8)

10 (47.6)
15 (71.4)

Ti 1&8 bénh nhan SARS-CoV2 ddi chiéu vé@i tiéu chuan DIC cta ISTH

Ning Tang, / Thromb Haemost. 2020;18:844—-847



BIEU HIEN LAM SANG VA CAN LAM SANG

Microthrombus

agulation DIC Microangiopathy Covid-19
ibrinolysis —
oT 1 11
PTT T - T
Fibrinogen ! < 1
. FDPs <
Microthrombus e | Microthrombus/ , rt . r
/ artt%r:glr{‘v:&ous I Lo ) Venous thrombus D-dimer ) T tort+
von Willebra ' mmatory cytokines Platelet count H ! Tor™
Complement $ e storm Peripheral blood + + + +
Smear+ +
VWF 11 o -
ADAMTS 13 l v
: o AT l 1 0
'- | ACA - ~ +
- PC ! = 4
Arterial/venous
thrombus

Bénh ly dong mau do COVID-19 chiasé cac dac diém lam sang cta cac bénh ly dong mau khac

Richard C. Becker, Journal of Thrombosisand Thrombolysis (2020) 50:54—67
Iba et al. Critical Care (2020) 24:360



Missing Total (n=380) Moderate disease Severe disease Critical disease p value
data (n=149) (n=145) (n=86)
Overall Moderate  Moderate  Severe
vs Severe vs Critical  vs Critical

Platelet count, 0 189-50 198.00 227-00 105-00 (55-75-200-75) <0-0001 0-23 <0-0001 <0-0001
10° cells per L (121:50-271-00) (145-50-249-50) (142-50-328-00)

<100 71/380 (19%) 9/149 (6%) 20/145 (14%) 42/86 (49%) <0-0001*  0-077 <0-0001 <0-0001

2100 309/380 (81%) 140/149 (94%) 125/145 (86%) 44/86 (51%)
Activated partial 30 37-40 (34-30-4233)  36-20(33:38-39-70)  37-60 (35-13-42-48) 38-80 (34-23-48:15) 0-0018 0-028 0-0021 0-85
thromboplastin time, s

<435 2741350 (78%) 116/130 (89%) 106/136 (78%) 52/84 (62%) <0-0001* 0040 <0-0001 0-031

5435 76/350 (22%) 14/130 (11%) 30/136 (22%) 32/84 (38%)
Prothrombin time, s 31 13-60 (12-80-14-80)  13-00(12-50-13-70)  13-70 (12-90-14-55) 16-60 (14-00-21.98) <0-0001  <0-0001 <0-0001 <0-0001
Fibrinogen, g/L 75 4-37 (3:39-5-46) 4-29 (3-42-5-23) 4-80 (3-62-5:96) 3-96 (2:60-5-14) 0-00064  0-044 034 0-0014

<2 18/305 (6%) 1/135 (1%) 0/86 17/84 (20%) <0-0001f 1.0 <0-0001 <0-0001

>2 287/305 (94%) 134/135 (99%) 86/86 (100%) 67/84 (80%)
D-dimer, mg/L 47 1-24 (0-47-4-58) 0-42 (0-22-0-91) 1-36 (0-65-3-06) 7-24 (3-39-8-00) <0-0001  <0-0001 <0-0001 <0-0001
Fibrin degradation 132 320 (1:70-10-98) 1.90 (1-23-318) 4-20 (2-10-11-60) 2820 (6-00-113-15)  <0-0001*  <0-0001 <0-0001 <0-0001
products, pg/mL
Antithrombin Ill activity, % 132 90-00 (79-00-97-00)  92-00(84-00-98-75)  88-00 (78-00-95-00) 85-00 (70-25-97-50) 0-014 0028 0-086 1.0

<80 66/248 (27%) 17/108 (16%) 33/95 (35%) 16/45 (36%) 0-0030*  0-0052 0-020 1.0

280 182/248 (73%) 91/108 (84%) 62/95 (65%) 29/45 (64%)

Sw thay doi cac chi s& ddng mau va mirc ddé ning cta bénh

Danying L., 2020, Lancet Hematol
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Sw thay d6i cia cac marker déng mau trén 12 bénh nhan séng va 8 bénh nhan tlr vong

Danying L., 2020, Lancet Hematol



Univariable OR p value Multivariable p value
(95% Cl) OR (95% Cl)
Demographics and clinical characteristics
Age, years™ 1-14 <0-0001 1-10 0-0043
(1-09-1-18) (1-03-1-17)
Female sex 0-61 0-15
(vs male) (0-31-1-20)
Current smoker 2.23 0-20
(vs non- (0-65-7-63)
smoker)
Comorbidity present (vs not present)
Chronic 5-40 0-056
obstructive (0-96-30-40)
lung disease
Coronary 21-40 <0-0001 2-14 0-48
heart disease (4-64-98.76) (0-26-17-79)
Diabetes 2-85 0-0062
(1-35-6-05)
Hypertension 3-05 0-0010
(1-57-5.92)
Respiratory rate, breaths per min
=24 1 (ref)
>24 8-89 <0-0001
(4-34-18-19)
SOFA score 6-14 <0-0001 5-65 <0-0001
(3-48-10-85) (2-61-12-23)
qSOFA score 12-00 <0-0001
(5-06-28-43)
Laboratory findings
White blood cell count, x 10° per L
<4 0-73 0-56
(0-26-2-10)
4-10 1 (ref)
>10 6-60 <0-0001
(3-02-14-41)
Lymphocyte 0-02 <0-0001 0-19 0-13
count, (0-01-0-08) (0-02-1-62)
x 10° per L*
ALT, U/L
=40 1 (ref)
>40 2-87 0-0018
(1-48-5-57)

(Table 3 continues in next column)

Univariable OR p value Multivariable p value
(95% Cl) OR (95% Cl)
(Continued from previous column)
Creatinine, pmol/L
=133 1 (ref)
>133 4-39 0-048
(1-01-19-06)
Lactate dehydrogenase, U/L
=245 1 (ref)
>245 45-43 0-0002
(6-10-338-44)
Creatine kinase, U/L
=185 1 (ref)
>185 2-56 0-043
(1-03-6-36)
High-sensitivity cardiac troponin |, pg/mL
=28 1 (ref)
>28 80-07 <0-0001
(10-34-620-36)
D-dimer, pg/mL
=0-5 1 (ref) 1 (ref)
> 0-5 1-.96 0-32 2-14 0-52
(0-52-7-43) (0-21-21-39)
>1 20-04 <0-0001 18-42 0-0033
(6-52-61-56) (2-64-128-55)
Prothrombin time, s
<16 1 (ref)
=16 4-62 0-019
(1-29-16-50)
Serum ferritin, pg/L
<300 1 (ref)
>300 9-10 0-0038
(2-04-40-58)
IL-6, pg/mL* 1-12 0-0080
(1-03-1-23)
Procalcitonin, 13-75 0-011

ng/mL* (1-81-104-40)

OR=o0dds ratio. SOFA=Sequential Organ Failure Assessment. qSOFA=Quick SOFA.
AlLT=alanine aminotransferase. IL-6=interleukin-6. *Per 1 unit increase.

Table 3: Risk factors associated with in-hospital death

Cac yéu td nguy co tlr vong trén bénh nhan SARS-CoV2

FeiZ., 2020, The Lancet




BIEU HIEN LAM SANG VA CAN LAM SANG

p-
Characteristics Normal range VTE (n = 20) Non-VTE (n=61) value
Age (years) - 68.4+91 571 +14.3 <.001
Leucocytes (x107/L) 3.5-9.5 7.8+3.1 6.6 +2.6 120
Lymphocytes (x107/L)  1.1-3.2 0.8+0.4 1.3£0.6 <001
Platelets (x10°/L) 125.0-350.0 246.6 £ 110.6 248.8 + 111.7 938
Haemoglobin (g/L) 115.0-150.0 123.2 +16.5 125.3 +16.7 .633
APTT (s) 27.0-45.0 399 +6.4 35.6+4.5 .001
Prothrombin time (s) 11.0-16.0 154+1.0 15.6 1.0 465
D-dimer (ug/mL) 0.0-0.5 52+3.0 0.8+1.2 <.001

Xuat dd VTE la 25% tai ICU, bénh vién Théng Nhat Vii Han, Trung Qudc

SonpingC., 2020, International Society on Thrombosis and Haemostasis



TABLE 3 Sensitivity, specificity, PPV, and NPV of different
D-dimer cut-off levels for predicting VTE in NCP patients

Sensitivity Specificity PPV NPV

Cut-off (ng/mL) (%) (%) (%) (%)

1.0 85.0 77.0 54.8 94.0
1.5 85.0 88.5 70.8 94.7
2.0 80.0 90.2 72.7 93.2
2.5 70.0 93.4 77.8 90.5
3.0 70.0 96.7 87.5 90.8
3.5 65.0 96.7 86.7 89.4

Cut-off D-dimer trong tién doan huyét khdi tinh mach sdu

SonpingC., 2020, International Society on Thrombosis and Haemostasis
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ST-Elevations on EKG
(N=18)
* 1947 * I
Diffuse ST-Elevations Focal ST-Elevations
N=4 (22%) N=14 (78%)

Normal EF Low EF Normal EF Low EF

N=3 (75%) N=1 (25%) N=5 (36%) N=8 (57%)
Regional WMA? Regional WMA? Regional WMA? Regional WMA?
1 1 — 1 [ ]

No Yes No Yes No Yes No Yes
N=3 (100%) || N=0(0%) || N=1(100%) N=0 (0%) N=4 (80%) | | N=1(20%) N=3 (38%) N=5 (62%)
I | | | | | [ [

Cath Cath Cath Cath Cath Cath Cath Cath

N=0 N=0 N=1 (100%) N=0 (0%) N=0 (0%) | | N=1(100%) N=2 (67%) N=4 (80%)
Obstructive Obstructive Obstructive Obstructive
CAD CAD CAD CAD
N=0 (0%) N=1 (100%) N=1 (50%) N=4 (100%)
I PCI=0(100%) || PCI=1(100%) || PCI=4(100%)
1 | I
Died Died Died Died Died Died
N=3 (100%) N=0 (0%) N=4 (100%) || N=1(100%) N=3 (100%) N=1 (25%)

Béo céo loat ca hdi chirng vanh cip trén bénh nhin COVID-19

Sripal Bangalore N Engl J Med 2020; 382:2478-2480



Exclude:

AKI
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Toxins

Cerebrovascular accidents
l Congestive HF (BNP)
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ECHOCARDIOGRAPHY

Lwu d6 ti€p can tang men tim trén bénh nhan SARS-CoV 2

Matteo Cameli, Front. Cardiovasc. Med., 28 January
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CENTRAL ILLUSTRATION Postulated Mechanisms of Coagulopathy and Pathogenesis of Thrombosis in COVID-19

SARS-CoV-2

* 1947 *

A Risk Factors B Hemostatic Abnormalities C Clinical Outcomes

« Acute illness Venous Thromboembolism
» Bedridden, stasis =
» Genetics

* Fever « Intravascular coagulopathy
» Diarrhea
* Sepsis

* Liver injury « $Cardiac biomarkers
* CKD

» COPD

e HF

» Malignancy

» Pulmonary microthrombi

» Myocardial injury

Inflammatory Response
Endothelial Dysfunction
Superimposed Infection

« 4D-Dimer, FDPs, PT
« {4Platelets

Disseminated Intravascular
Coagulation

Lymphopenia % .
Inflammatory cytokines

41L-6, CRP

Bikdeli, B. et al. J Am Coll Cardiol. 2020;75(23):2950-73.

JBikdeli etal. ACC VOL. 75, NO. 23, 2020



CAC KHUYEN CAO VE PIEU TR] CHONG HUYET KHOI

COoVID-19
Death

Potential for increased risk of

VTE and adverse outcomes:

- Age

- Bedridden, stasis

- Inflammatory response, VTE Prophylaxis,

endothelif‘:ll injury if not contraindicated
- Hemostatic

abnormalities, Mild COVID-19
DIC

Asymptomatic, tested, SARS-Cov-2+ Infection

Asymptomatic, Untested, and SARS-CoV-2 + [vector]

SARS-CoV-2 - [uninfected population]

Nguy co’ huyét khdi va mirc dd ndng chia bénh
JBikdeli etal. ACC VOL. 75, NO. 23, 2020



Hwdng dan chan doan va xir tri bénh Iy déng méau do SARS-CoV2 cta ISTH

1. D-dimer* :
2. Prothrombin time 1
3. Platelet count :
4. Fibrinogen** 1
- v
1. D-dimer markedly raised*** 1. D-dimer not markedly raised
2. Prothrombin time prolonged 2. Prothrombin time normal
3. Platelet count <100 x 109/L 3. Platelet count normal
4. Fibrinogen <2.0 g/L 4. Fibrinogen elevated
l \
Admit (even if no other concerns) If admitted for other clinical reasons, If discharged, use as baseline for
Monitor once or twice daily Monitor daily if re-presenting with symptoms
In all patients
\ y
. Start prophylactic dose
Wotsanig low molecular weight heparin In non-bleeding patients, keep
> platelet count above 25 x 109/L
¥ In bleeding patients, keep

» platelet count above 50 x 109/L
> fibrinogen above 1.5 g/L

= Blood products as per protocol (see box on the right) > PT ratio <1.5 (not the same as INR),

= Consider experimental therapies

Please discuss with transfusion services
in view of likely blood scarcity

Journal of Thrombosis and Haemostasis, 2020, Volume: 18, Issue: 5, Pages: 1023-1026,
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1019, Febuary 27 0 March 31°

2019, Ist January to 31" December | 2020, February 27 to March 31°
(all ICU patients', n=196) (Influenza ICU patieats (PCR#), | (COVID-19 ICU patients,
n=40) (PCR#), 1=107)
Number of chest CT scans, n (%) 50(25.5) 20 (50.0} 36(33.6)
Number of CTPA, n (%) 30(153) 17(425) W(318)
Number of CTPA performed for 8 PE diagnosis, n (%) | 20(10.2) §(20.0) M(318)
Number of PE cases (%) 12(6.1) 3(13) 2(206)"
Bilateral, n (%) 8 (66.6) 0" 8 (40.0)*
Proximal, n (%) 2(16:6) b 2(10.0)"
Segmental, n (%) 6 (30.0) 0" || (55.0)"
ARDS, 1 (%) 14(1.1) 15 (375 67 (62.6)
Intubation, n (%) 84 (42.9) |7 (425) 67 (62.6)
Doppler lrasound, n (%) 12(6.]) 2(5.0) 8(13)
DVT, (%) 9 (46) 1 (25) §(4.7)

Poissy et al 10.1161/CIRCULATIONAHA.120.047430

Ti 1& thuyéntac phdi & nhém nhiém SARS-CoV 2 cao ho'n so véi bénh nhan ICU khac va bénh nhan mac cim



AllICU Patients Intubated patients
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Liéu khang déng diéu tri hay dw phong trén bénh nhan SARS-CoV 2?

HOI C(PU DA TRUNG TAM TAI 8 BENH VIEN VUNG NAM MICHIGAN

3717 COVID-19 confirmed positive patients
between March 13t and May 4th 2020 oo Chi dinh kha ng déng d|‘éu tri:
- Bénh nhan thad may
237 positive before 1 or - Suy than dién tién
after 3 day of admission - D-dimer > 3000 ng/mL

- Theo kinh nghiém bac silam sang

3480 % Chién lwoc
positive on T
days 1-3 of admission - UFH truyén lién tuc (aPTT >45s)

' - Enoxaparin 1 mg/kg x 2 hoac 1.5 mg/kg
(TDD) dwa trén chirc nang than

7 i lati A N
2838 | L\ ophyinctc snicongulation 642 - Agatrobantruyén lién tuc
Non-ICU setting tAC, therapeutic anticoagulation ICU setting . . A
- Fondaparinux 5-10 mg (TDD) duwa trén
cannang
343 (12%) 1914 (67%) 581 (21%) 18 (3%) 207 (32%) 417 (65%) _ . A ~
No AC pAC tAC No AC pAC tAC Khang dOng uong

Filip 1., Eur J Haematol. 2021;106:165-174.



Strata —— No AC -- pAC —+ tAC

1.0 1
0.9 -
0.8 -
0.7 1
0.6 -
0.5
0.4
0.3 -
0.2 1
0.1-
0.0 -

Survival probability

p-value<0.001

10 15 20 25 30 35 40 45 50
Time (days)

Tang liéu khang déng c6 thé cai thién kha ning séng con

Age (years)
BMI (kg/m?)°
<18.5 kg/m?
30-40 kg/m?
240 kg/m?
ICU stay
Prophylactic anticoagulation®
Therapeutic anticoagulation®
AKI requiring dialysis
HQ and Azithromycin
HQ
Azithromycin

HQ and Azithromycin

Liéu khang déng diéu tri hay dw phong trén bénh nhian SARS-CoV 2 ?

Confidence

Hazard ratio interval Significance
1.6° 1.4-1.8 <.001
3.0 1.5-6.0 .001
0.8 0.6-11 214
11 0.7-1.6 779
5.2 3.5-7.8 <.001
0.35 0.22-0.54 <.001
0.14 0.08-0.23 <.001
1.3 0.96-1.8 095
0.7 04-1.2 29
14 0.6-3.1 41
0.7 0.4-1.2 .27

Filip 1., Eur J Haematol. 2021;106:165-174.



Major bleeding

No major bleeding

25 units PRBC in48 h

<5 units PRBCin 48 h
Intracranial hemorrhage
No intracranial hemorrhage
Severe thrombocytopenia

No severe thrombocytopenia

All patients (n = 3480)

147 (4.2%)
3333 (95.8%)
70(2.0%)
3410(98.0%)
27 (0.8%)
3453 (99.2%)
71(0.2%)
3406 (97.8%)

No AC (n=361)

20 (5.5%)
341 (94.5%)
9(2.5%)
352 (97.5%)
4(1.1%)
357(98.9%)
10(2.8%)
349 (97.2%)

pAC (n=2121)

46 (2.2%)
2075 (97.8%)
18(0.9%)
2103 (99.1%)
10(0.5%)
2111(99.5%)
27 (1.3%)
2093 (98.7%)

Filip 1.,

BIEN CHU'NG XUAT HUYET DO THUOC KHANG PONG

tAC (n=998)

81 (8.1%) <.001
917 (91.9%)

43 (4.3%) <.001
955 (95.7%)

13(1.3%) 028
985 (98.7%)

34 (3.4%) <.001
964 (96.6%)

EurJ Haematol. 2021;106:165-174.

Significance
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CHIEN LUOC SU DUNG KHANG
DONG THEO PHAN LOAIBENH NHAN

COVID-19 and its implications for thrombosis and anticoagulation
Tracking no: BLD-2020-006000-CR2
Jean Connors (Harvard Medical School, United States) Jerrold Levy (Duke University School of Medidne, United States)

1 -
COVID-19 Coagulation Standard Escalated Therapeutic

dose VTE dose VTE dose

PEEILTE EHE prophylaxis | prophylaxis | anticoagulation

Outpatient cOnsider2

Inpatient

Ward
ICU

X X X X
X

Confirmed
VTE

Pre35umed
PE

X
X

ARDS X X



- KHUYEN CAO CUA HOI TIM MACH HOA KY
POl VOIVTE VA ACS TREN BENH NHAN COVID-19

HIGH-RISK COVID-19%
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JBikdeli etal. ACC VOL. 75, NO. 23, 2020



- KHUYEN CAO CUA HOI TIM MACH HOA KY
POI VOI VTE VA ACS TREN BENH NHAN COVID-19

TABLE 6 Summary of Consensus Recommendation on Antithrombotic Therapy During the COVID-19 Pandemic

Patients with mild COVID-19 (outpatient)

For outpatients with mild COVID-19, increased mobility should be encouraged. Although indiscriminate use of pharmacological VTE prophylaxis should not be pursued,
assessment for the risk of VTE and of bleeding is reasonable. Pharmacologic prophylaxis could be considered after risk assessment on an individual case basis for patients
who have elevated risk VTE, without high bleeding risk.*

There is no known risk of developing severe COVD-19 due to taking antithrombotic agents (i.e., antiplatelet agents or anticoagulants). If patients have been taking
antithrombotic agents for prior known thrombotic disease, they should continue their antithrombotic agents as recommended.

For outpatients on vitamin K antagonists who do not have recent stable INRs, and are unable to undergo home or drive-through INR testing, it is reasonable to transition the
treatment DOACs if there are no contraindications and no problems with drug availability and affordability. If DOACs are not approved or available, LMWH can be
considered as alternative.*

Patients with moderate or severe COVID-19 without DIC (hospitalized)
Hospitalized patients with COVID-19 should undergo risk stratification for VTE prophylaxis.

For hospitalized patients with COVID-19 and not in DIC, prophylactic doses of anticoagulation should be administered to prevent VTE.*t# If pharmacological prophylaxis is
contraindicated, it is reasonable to consider intermittent pneumatic compression.

For hospitalized patients with COVID-19 and not in DIC, there are insufficient data to consider routine therapeutic or intermediate-dose parenteral anticoagulation with UFH or
LMWH.*§

Routine screening for VTE (e.g., bilateral lower extremity ultrasound) for hospitalized patients with COVID-19 with elevated D-dimer (>1,500 ng/ml) cannot be recommended
at this point.||

Nhom bénh nhan khong cé DIC
JBikdeli etal. ACC VOL. 75, NO. 23, 2020



- KHUYEN CAO CUA HOI TIM MACH HOA KY
POI VOI VTE VA ACS TREN BENH NHAN COVID-19

Patients with moderate or severe COVID-19 and suspected or confirmed DIC (hospitalized)

For patients with moderate or severe COVID-19 and in DIC but without overt bleeding, prophylactic anticoagulation should be administered.*t

For hospitalized patients with COVID-19 with suspected or confirmed DIC, but no overt bleeding, there are insufficient data to consider routine therapeutic or intermediate-
dose parenteral anticoagulation with UFH or LMWH.*

For patients with moderate or severe COVID-19 on chronic therapeutic anticoagulation, who develop suspected or confirmed DIC without overt bleeding, it is reasonable to
consider the indication for anticoagulation and weigh with risk of bleeding when making clinical decisions regarding dose adjustments or discontinuation. The majority of
authors of this paper recommended reducing the intensity of anticoagulation in this clinical circumstance, unless the risk of thrombosis is considered to be exceedingly
high.#

For patients with moderate or severe COVID-19 and an indication for dual antiplatelet therapy (e.g., percutaneous coronary intervention within the past 3 months or recent
myocardial infarction) and with suspected or confirmed DIC without overt bleeding, in the absence of evidence, decisions for antiplatelet therapy need to be
individualized. In general, it is reasonable to continue dual antiplatelet therapy if platelet count is >50,000, reduce to single antiplatelet therapy if platelet count is
>25,000 and <50,000, and discontinue if platelet count is <25,000. However, these guidelines may be revised upward or downward depending on the individualized
relative risk of thrombotic complications vs. bleeding.

For patients who were admitted and are now being discharged for COVID-19, routine screening for VTE risk is reasonable for consideration of pharmacological prophylaxis for
up to 45 days post-discharge. Pharmacological prophylaxis should be considered if there is elevated risk for thrombotic events, without high bleeding risk.**
Ambulation and physical activity should be encouraged.

Nhom bénh nhan cé DIC

JBikdeli etal. ACC VOL. 75, NO. 23, 2020



VAI TRO CUA CAC THUOC KHANG KET TAP TIEU CAU
TREN BENH NHAN COVID-19
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Y. Wang, G. Ao, B. Nasr et al. AmericanJournal of Emergency Medicine 43 (2021)
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VAI TRO CUA KHANG DONG UONG TREN BENH NHAN SARS-CoV 2

A Overall Mortality By PaO2/FiO2 Mortality Predictors
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VAI TRO CUA KHANG DONG UONG TREN BENH NHAN SARS-CoV 2

Impact of long-term oral anticoagulation on clinical outcomes in COVID-19

'S ) o Long term medication Admission to

S 6637 patients bas?‘?l"{l/e ?Ei'cat'on .GE, 180 days before (baseline) COVID-19-hospitalisation

o hospitalised with ~ —— 7o T | [ S

S  COVID-19 7.7'% DOACs £ ! | !

IE. 13.7% antiplatelet drugs = July st 2019 Feb. 1st — Apr. 15th 2020

Antithrombotic Therapy Adjusted OR (95% Cl)

0 . - -

§ Vitamin K antagonists 0.57 (0.40-0.83) e

‘g’ DOACs 0.71 (0.56-0.91) —.—

s Antiplatelet drugs 1.10 (0.88-1.23) ——

a

g

f:_f 0,5 1 2
Odds ratio for all-cause mortality
or need for ventilation or ECMO

Str dung khang déng udéng dai han cé vai tré bao vé?

Georg M. Frohlich ,Clinical Research in Cardiology,
2021



KHANH DPONG TREN BENH NHAN SARS-CoV 2 BUQO'C DIEU TR| THAY THE THAN

Critically ill patients with AKI necessitating RRT

v

v

v

v

Indications

Preparation

Prescription

Delivery

Monitoring

v

v

v

v

v

Oliguria with refractory
hypervolaemia;
hyperkalaemia; severe
acidosis; azotaemia

v

In the presence of cytokine
release syndrome, consider
extracorporeal techniques
for cytokine removal even
in the absence of AKI:
MCO/HCO dialysers or
haemadsorption devices
for special cases* or in the
setting of RCTs only

Consider the need for
multiple organ support
therapy (eg, low-flow
ECCO,R)

Consider running RRT in
conjunction with ECMO

Vascular access =12.5
French; preferably

use right jugular vein;
anchor firmly to avoid
displacement; avoid
connection to ECMO circuit

v

Ensure availability of CRRT
machine and additional
supplies, dialysers, special
membranes or sorbent
cartridges, decarbonisers,
circuits

Plan personnel shifts and
check certified skills

Select CRRT as preferred
modality in CVWHD/CVVHDF
mode; set blood flow higher
than 150 mL/min

Set anticoagulation with
RCA using 4% trisodium
citrate (initial dose

3-5 mmol/L of treated
blood), or LMWH (initial
dose 3-5 mg/h), or UFH
(initial dose 10-15 IU/kg
per h)

Prescribe a dose of CRRT
at 25-30 mL/kg per h
targeting minimum
delivery of 20-25 mL/kg
perh

Set daily fluid balance and
net ultrafiltration rate on
the basis of fluid status and
haemodynamic tolerance

Ensure catheter function
Avoid recirculation

Avoid filtration fraction
>20%

Calculate treatment
downtime

Match net ultrafiltration
with other components
of fluid balance

Change filter every 24 h
if possible

Ensure that different
extracorporeal support
systems are integrated
and optimised

?

Check catheter position
(after pronation)

Check circuit patency
(pressures)

If on RCA, set target
post-filter Ca* to
0-25-0-35 mmol/L

If on LMWH, set target
anti-Xa activity to
0-25-0-35 IlU/mL

If on UFH, set target aPTT
to 60-90 s

Check patient’s and
treatment fluid balance

Check patient’s
haemodynamics

Monitor dialysate/filtrate
effluent rate (dose
calculation)

Claudio Ronco ,Lancet Respir Med 2020




KHANG DONG TREN BENH NHAN SARS-CoV 2
PUQC HO TRQ'ECMO THEO CAP NHAT CUA ELSO 2021

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 % ELSO khéng khuyén cao

Percutaneous tracheostomy appears to be safe and feasible for patients with At - A A

e thﬁay doi ph'a|.c do. khan’g
Pulmonary ~ dong so v@i guide su

Prone positioning dung khang déng 2014

Prone positioning during ECMO is feasible, data are preliminary o PN P

(demonstrate a potential association with lower mortality) but a » Luu y tam soat DVT sau

recommendation cannot be offered at this time. rut canula ECMO

Awake ECMO

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

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.

ELSO UPDATE 2021



HIT TREN BENH NHAN SARS-CoV?2

A B C
Non-CRRT
25 R 200 Non-Survivors
— e = 250 ;,':..; n.s.
€ ., ° £ e} 1y
> 20 ® ) 20.0 1 (@] b4 100 —
= e e = @ 2238
— ~— O b eoq® L] **
o 15+ % 14.25 . $1504 © K cege ~Hu43
= 10— = 10.0 1 g -
& i~ o A 5 8 o
@ + _100-]
E S g 233 a sl ':l__: 501 o© %
. T : =§$*%!L3ii532'8 o = -
0 I ¥ A %A Y IVV 0.0 ’ ’ . . =. = [~ -200 ; g
8 8 2 = 0O 5 10 15 20 E 5 £ £
= = S = Days before a 38 =8 a
< 3 CRRT T g T T
=2 x o Wi
=
D E F
ek
1000 — - 800 I 100 H 92.0%
700 R?=0.8754 90 { 74.5% [
R — 6007 ; 80 ;I
= S X 70 - -
£ 6004 B / = 3
e a £ 400 2 60 :
© . b ya d _ 50 - .
S 400 . © 300 - .
2 —}260.3 A 200 - el >
27 3 100 - as BY =3
e 63.25067.9 w S .8
L J = —
0 w_@_ 0+ — v ' g y S
5 0.0 5.0 10.0 15.0 20.0 25.0 g = g
= (73] (73]

HIT Complex (ng/ml)

Non-ICU
Conv
Healthy

https://doi.org/10.1101/2020.04.23.2007685
1



CHAN DPOAN GIAM TIEU CAU DO HEPARIN

HIT Suspected

2.1 Category 2 points 1 point 0 point
Calculate 4Ts score : :
| >50% fall, or nadir | 30-50% fall, or < 30% fall, or nadir
2.1 v ) Thiombocylopenia. |20 x 100, nadir 10-19 x 10%L | < 10 x 10°L
Intermediate/high clinical Low clinical probability =
probability (4Ts score > 4)2 (4Ts score < 3)? Days 5 to 10, or < > Day 10 or timing
Timing of the ; ' = = |unclear, or <day 1
2.4,25,2.6 day 1 with recent > ¥ <Day 4

decrease in heparin (past 30 if heparin exposure (no recent heparin)

Discontinue heparin; Start non- platelet count days) within past 30-100
heparin anticoagulant® days
2.1
Obtain immunoassay® Proven thrombosis, | Progressive,
Thrombosis or skin necrosis, or recurrent, or silent
*_ v _ SIher Saiats acute systemic thrombosis; None
Positive Negative 22,23 o9 reaction after erythematous skin
heparin bolus lesions
Continue to avoid heparin;
Continue non-heparin anticoagulant® Other causes of ) X
27 2.8 thrombocytopenia None evident Possible Definite
Obtain functional assay®
0 to 3 points: Low probability (risk of HIT <1 percent
v v
Positive Negative' b4 i Vl'k | 4 to 5 points: Intermediate probability (risk of HIT ~10%)
unlikely; : . a2 5
Do not order HIT lab testing; 6 to 8 points: High probability (risk of HIT*50%)
HIT likely; Continue/resume heparin if (4)
See “Management o _ _ ________ > . i.ndicated; .
of the acute phase Discontinue non-heparin
of HIT” for anticoagulant (if applicable)

management
recommendations

ASH 2018 VTE GUIDELINES: HIT
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KHANG DONG KHONG HEPARIN TRONG DIEU TRIHUYET KHOITINH MACH CO HIT
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Table 2. Non-heparin anticoagulants for treatment of acute HIT

Route of
administration

Primary mechanism
Drug Mechanism of action

of elimination (half-(ife)

Dosing Laboratory monitoring

Argatroban Direct thrombin inhbitor Hepatobilary (40-50 i)

Direct thrombin inhbitor Enzymatic (25 min)

Indirect factor Xa inhibitor Renal (24 1)

Danaparoid

Fondaparinux* Indirect factor Xa inhibitor SC Renal (17-24h)

Apixaban't Direct factor Xa infibitor PO Hepatic (8-15 h)

Dabigatran't Direct thrombin imhibitor PO Renal (1217h)

Rivaroraban’t Direct factor Xa inhibrtor PO Renal (59 h)

Bolus: none Adjust to APTT 1.5-30 times

Continuous nfusion:

Normal organ function - 2 pg/kgimin

Liver dysfunction (birubin >1.5 mgfeL) - 0512 pokglmin
Heart falure, anasarca, postcardiac surgery - 05-1.2 pglkgimin

Bolus: none Adjust to APTT 1.5-2.5 times

o baseline
Continuous infusion:
Normal organ function - 0.15 mgfkg/h
Renal or fiver dysfunction - dose reduction may be appropriate

Bolus: Adjustto danaparaickspecfic antiXa

Big 150 actiy of 0.5-08 sl
60-75 kg, 2250 units

7590 kg, 3000 units

>90 kg, 3750 units

Accelerated intial infusion:

400 unitsfh X 4 b, then 300 units/h X 4h

Maitenance infusion:

Norma renal function - 200 nits/h

Renal dysfunction - 150 unts/h

<50 kg - 5 mg once per day None
50100 kg - 7.5 mg once per day

>100 kg - 10 mg once per day

HIT: None
10 mg twice per day X 1 week, then & g twice per day

Isolated HIT:

5 mg twice per day untl platelet count recovery

HITT: None

160 mg twice per day after >5 days of treatment with a parenteral
non-heparin anticoagulant

Isolated HIT:

150 mg twice per day unti platelet count recovery

HITT: Nong
16 mg twice per day X 3 weeks, then 20 mg once per day

Isolated HIT:

16 mg twice per day unilplatelet count recovery

HIT

ASH 2018 VTE GUIDELINES
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