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Objectifs

* Discuter de I'incidence de la thromboembolie veineuse (TEV) et
artérielle chez les patients hospitalisés avec COVID-19.

* Revoir les données probantes sur la prévention et la prise en charge
de la thrombose chez les patients avec COVID-19.

e Réviser les lignes directrices (ACCP, ISTH, etc.).



TEV et COVID-19



Pathophysiologie de 'infection SARS-CoV-2

S5 9 T Kip2) @seenn
* SARS-CoV-2 pénetre la cellule hote T )

L
via une interaction entre la
protéine de surface du virus et le * e

récepteur le 'enzyme de conversion | [T B T T |

the 'angiotensine (ACE2)
* Epithélium pulmonaire, endothélium,
cerveau, coeur, reins.
* ACE2 dégrade |'angiotensine Il

* Accumulation de l'angiotensine Il
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Guzik TJ et al, Cardiovascular Research (2020) 116, 1666—-1687
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Coagulopathie et COVID-19

COVID-19 Ccorrélation clinique

Plaquettes

Lymphocytes

Temps de
prothrombine

D-Dimeére

Fibrinogene

20-30% des patients ont une légere
thrombocytopénie (100-150)

Lymphopénie modérée ou sévere (75-83% avec
compte lymphocytes de < 1.5)

Légere prolongation (15-16 sec)

Souvent tres élevé (4-6x ULN)

Souvent élevé a la fin de la maladie

Bhatraju PK, et al. NEJM. 2020;0(0):null. doi:10.1056/NEJM0a2004500
Guan W, et al. NEJM. 2020;0(0):null. doi:10.1056/NEJM0a2002032
Tang Y-W, et al. J Cli Microbiol. April 2020. doi:10.1128/JCM.00512-20
Fan BE, et al. Amer J Hematol. n/a(n/a). doi:10.1002/ajh.25774

Pas d’association claire avec la mortalité

Lymphopénie sévere (< 0.5) and et une
augmentation de la lactate déhydrogénase sont
souvent associés aux soins critiques

Pronostic (possiblement associé avec la mortalité)

Pronostic (possiblement associé avec la mortalité)

Réduction possible lors de I’'hospitalisation ( (10 a 14 jours
) aprés I'admission


https://doi.org/10.1056/NEJMoa2004500
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1128/JCM.00512-20
https://doi.org/10.1002/ajh.25774
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Pathophysiologie des thromboses et COVID
E _

* Inflammation

* Dommage
endothélial
* Entrée du virus

* Poumons, ceceur,
reins, intestins

e Activation
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Autres bénefices des HBPMs et HNF?
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Diminution de Diminution de la Inhibition de
I’entrée du virus formation des I’"héparanase
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ASH CLINICAL PRACTICE GUIDELINES
VENOUS THROMBOEMBOLISM (VTE)
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Est-ce que les AODs, HBPMs, HNF, fondaparinux, argatroban, ou bivalirudin a des doses
prophylactiques, intermédiaires ou thérapeutiqgues devraient étre utilisés chez les patients

COVID-19 hospitalisés?

POPULATION: Patients with COVID-19 related acute illness who do not
have suspected or confirmed VTE

VA SR [e ) B DOACs, LMWH, UFH, fondaparinux, argatroban, or bivalirudin
at intermediate-intensity or therapeutic-intensity

@0))' | LN o)\ Prophylactic-intensity

MAIN All-cause mortality; Pulmonary embolism; Proximal lower
OUTCOMES: extremity DVT, Venous thromboembolism; Major bleeding;
Multiple organ failure; Ischemic stroke; Intracranial
hemorrhage; Invasive ventilation; Limb amputation; ICU
hospitalization; ST-elevation myocardial infarction;




N2 of

participants | the evidence
(studies)

ALL-CAUSE 2626

(1 study)
82
follow up: range 4 (1 study)
days to 28 days
PROXIMAL LOWER 41
EXTREMITY DVT (1 study)
follow up: 28 days
TE 0
follow up: range 6 (1 study)
days to 28 days
MAJOR BLEEDING 0

follow up: 14 days (2 studies)

Certainty of |Relative effect

(GRADE)

OO0
VERY LOW

OO0
VERY LOW

OO0
VERY LOW

OO0
VERY LOW

(95% ClI)

HR 0.86
(0.73 to 1.02)

OR 0.09
(0.02 to 0.57)

OR 0.35
(0.06 to 2.02)

Anticipated absolute effects’ (95% Cl)
Risk with Risk difference with
prophylactic-intensity anticoagulation at
intermediate- or
therapeutic-
intensity

148 per 1,000 19 fewer per 1,000
(38 fewer to 3 more)

16 per 1,000 15 fewer per 1,000
(16 fewer to 7 fewer)

20 per 1,000 13 fewer per 1,000
(18 fewer to 19 more)

Baseline risk (2 studies, range 2.0% to 3.1%).

Pooled baseline risk of 1.7% (5 studies).
Studies with follow up between 4 days and 12
days lowest OR 1.42 and highest adjusted HR
3.89. This translates into 7 more per 1000 to
46 more major bleedings per 1000 patients.



N2 of

participants | the evidence
(studies)

ALL-CAUSE

(1 study)
82
follow up: range 4 (1 study)
days to 28 days
PROXIMAL LOWER 41
EXTREMITY DVT (1 study)
follow up: 28 days
TE 0
follow up: range 6 (1 study)
days to 28 days
MAJOR BLEEDING 0

follow up: 14 days (2 studies)

Certainty of |Relative effect

(GRADE)

eO00O

VERY LOW

OO0
VERY LOW

OO0
VERY LOW

OO0
VERY LOW

(95% ClI)

HR 0.86

(0.73 to 1.02)

OR 0.09
(0.02 to 0.57)

OR 0.35
(0.06 to 2.02)

Anticipated absolute effects’ (95% Cl)
Risk with Risk difference with
prophylactic-intensity anticoagulation at
intermediate- or
therapeutic-

intensity
148 per 1,000 19 fewer per 1,000
(38 fewer to 3
more)
16 per 1,000 15 fewer per 1,000

(16 fewer to 7 fewer)

20 per 1,000 13 fewer per 1,000
(18 fewer to 19 more)

Baseline risk (2 studies, range 2.0% to 3.1%).

Pooled baseline risk of 1.7% (5 studies).
Studies with follow up between 4 days and 12

days lowest OR 1.42 and highest adjusted HR
3.89. This translates into 7 more per 1000 to
46 more major bleedings per 1000 patients.



NQ of o E WA BN E ETTER S T4 Anticipated absolute effects® (95% Cl)

participants | the evidence (95% Cl) Risk with Risk difference with
(studies) (GRADE) prophylactic-intensity anticoagulation at
intermediate- or
therapeutic-
intensity
ALL-CAUSE 2626 OO0 HR 0.86 148 per 1,000 19 fewer per 1,000
(1 study) VERY LOW  (0.73 to 1.02) (38 fewer to 3 more)
82 e&O0O0O OR 0.09 16 per 1,000 15 fewer per 1,000
follow up: range 4 (1 study) VERY LOW (0.02 to 0.57) (16 fewer to 7
days to 28 days fewer)
PROXIMAL LOWER 41 o000 OR 0.35 20 per 1,000 13 fewer per 1,000
EXTREMITY DVT (1 study) VERYLOW (0.06 to 2.02) (18 fewer to 19
follow up: 28 days more)
TE 0 - - Baseline risk (2 studies, range 2.0% to
follow up: range 6 (1 study) 3.1%).
days to 28 days
MAJOR BLEEDING 0 o000 - Pooled baseline risk of 1.7% (5 studies).
follow up: 14 days (2 studies)  VERY LOW Studies with follow up between 4 days and 12

days lowest OR 1.42 and highest adjusted HR
3.89. This translates into 7 more per 1000 to
46 more major bleedings per 1000 patients.



ALL-CAUSE

follow up: range 4
days to 28 days

PROXIMAL LOWER

EXTREMITY DVT

follow up: 28 days
TE

follow up: range 6

days to 28 days

MAJOR BLEEDING
follow up: 14 days

N2 of
participants
(studies)

2626
(1 study)

82
(1 study)

41
(1 study)

0
(1 study)

0
(2 studies)

o E WA BN E ETTER S T4 Anticipated absolute effects® (95% Cl)

the evidence (95% CI) Risk with Risk difference with
(GRADE) prophylactic-intensity anticoagulation at

intermediate- or

therapeutic-
intensity

OO0 HR 0.86 148 per 1,000 19 fewer per 1,000
VERY LOW  (0.73 to 1.02) (38 fewer to 3 more)

eO0O0O OR 0.09 16 per 1,000 15 fewer per 1,000
VERY LOW  (0.02 to 0.57) (16 fewer to 7 fewer)

eO0O0O OR 0.35 20 per 1,000 13 fewer per 1,000
VERY LOW  (0.06 to 2.02) (18 fewer to 19 more)

- - Baseline risk (2 studies, range 2.0% to 3.1%).

o000 - Pooled baseline risk 1.7% (5 studies).
VERY LOW Studies with follow up between 4 and 12
days lowest OR 1.42 and highest adjusted
HR 3.89 (7 more per 1000 to 46 more
major bleedings per 1000 patients).



Recommandations de ASH

Conditional
recommendatio
n based on very
low certainty in
the evidence
about effects

Remarks:
* Individualized assessment important
* No validated risk assessment models for in patients with COVID-19
* No direct high-quality evidence comparing different anticoagulants



Ftudes en cours

* Doses prophylactiques, intermédiaires ou thérapeutiques?
* Trois études canadiennes en cours

» Doses prophylactiques vs thérapeutiques chez les patients COVID
hospitalisés
« ATTACC
« RAPID-COVID

* Doses prophylactiques vs thérapeutiques chez les patients COVID aux
soins intensifs
e HALO-COVID



Est-ce que les AODs, HBPMs, HNF, fondaparinux, argatroban, ou bivalirudin a des doses
prophylactiques, intermeédiaires ou thérapeutiques devraient étre utilisés chez les

patients COVID-19 hospitalisés aux soins intensifs?

POPULATION: Patients with COVID-19 related critical illness who do not
have suspected or confirmed VTE

NS R [e ) B DOACs, LMWH, UFH, fondaparinux, argatroban, or bivalirudin
at intermediate-intensity or therapeutic-intensity

o))" Vo) \'B Prophylactic-intensity

MAIN Mortality; Pulmonary embolism; Proximal lower extremity DVT;

OUTCOMES: Venous thromboembolism; Major bleeding; Multiple Organ
Failure; Ischemic stroke; Intracranial hemorrhage; Invasive
ventilation; Limb amputation; ICU hospitalization; ST-elevation

myocardial infarction;



OUTCOMES N2 of o ET WA NG VTR e 8 Anticipated absolute effects® (95% Cl)
ticipants | the evid 95% ClI
participants | the evidence | (95% Cl) Risk with Risk difference with
(studies) (GRADE) ) ] .
prophylactic  anticoagulation at
intensity intermediate or
therapeutic-intensity

MORTALITY 141 OO0 OR 0.73 236 per 1,000 52 fewer per 1,000
follow up: range 14 (1 study) VERY LOW (0.33 to 1.76) (143 fewer to 116 more)
days to 22 days

PE 82 OO0 OR 0.09 98 per 1,000 88 fewer per 1,000

follow up: range 14 (1 study) VERY LOW (0.02 to 0.57) (96 fewer to 40 fewer)

days to 20 days

PROXIMAL LOWER 41 OO0 OR 0.35 106 per 1,000 66 fewer per 1,000

EXTREMITY DVT (1 study) VERY LOW  (0.06 to 2.02) (99 fewer to 87 more)
TE (DVT or PE) 118 OO0 OR 0.87 130 per 1,000 15 fewer per 1,000

follow up: range 18 (2 studies) VERY LOW (0.45 to 1.67) (67 fewer to 70 more)

days to 28 days

MAJOR BLEEDING 141 OO0 OR 3.84 84 per 1,000 176 more per 1,000

follow up: mean 16 (1 study) VERY LOW (1.44 to 10.21) (33 more to 400 more)

days



OUTCOMES N2 of o ET WA NG VTR e 8 Anticipated absolute effects® (95% Cl)
ticipants | the evid 95% ClI
participants | the evidence | (95% Cl) Risk with Risk difference with
(studies) (GRADE) ) ] .
prophylactic  anticoagulation at
intensity intermediate or
therapeutic-intensity

MORTALITY 141 100 OR 0.73 236 per 1,000 52 fewer per 1,000
follow up: range 14 (1 study) VERY LOW (0.33 to 1.76) (143 fewer to 116
days to 22 days more)

PE 82 OO0 OR 0.09 98 per 1,000 88 fewer per 1,000

follow up: range 14 (1 study) VERY LOW (0.02 to 0.57) (96 fewer to 40 fewer)

days to 20 days

PROXIMAL LOWER 41 OO0 OR 0.35 106 per 1,000 66 fewer per 1,000

EXTREMITY DVT (1 study) VERY LOW  (0.06 to 2.02) (99 fewer to 87 more)
TE (DVT or PE) 118 OO0 OR 0.87 130 per 1,000 15 fewer per 1,000

follow up: range 18 (2 studies) VERY LOW (0.45 to 1.67) (67 fewer to 70 more)

days to 28 days

MAJOR BLEEDING 141 OO0 OR 3.84 84 per 1,000 176 more per 1,000

follow up: mean 16 (1 study) VERY LOW (1.44 to 10.21) (33 more to 400 more)

days



OUTCOMES N2 of o ET WA NG VTR e 8 Anticipated absolute effects® (95% Cl)
ticipants | the evid 95% ClI
participants | the evidence | (95% Cl) Risk with Risk difference with
(studies) (GRADE) ) ] .
prophylactic  anticoagulation at
intensity intermediate or
therapeutic-intensity

MORTALITY 141 OO0 OR 0.73 236 per 1,000 52 fewer per 1,000
follow up: range 14 (1 study) VERY LOW (0.33 to 1.76) (143 fewer to 116 more)
days to 22 days

PE 82 100 OR 0.09 98 per 1,000 88 fewer per 1,000

follow up: range 14 (1 study) VERY LOW (0.02 to 0.57) (96 fewer to 40 fewer)

days to 20 days

PROXIMAL LOWER 41 100 OR 0.35 106 per 1,000 66 fewer per 1,000

EXTREMITY DVT (1 study) VERY LOW  (0.06 to 2.02) (99 fewer to 87 more)
TE (DVT or PE) 118 100 OR 0.87 130 per 1,000 15 fewer per 1,000

follow up: range 18 (2 studies) VERY LOW (0.45 to 1.67) (67 fewer to 70 more)

days to 28 days

MAJOR BLEEDING 141 OO0 OR 3.84 84 per 1,000 176 more per 1,000

follow up: mean 16 (1 study) VERY LOW (1.44 to 10.21) (33 more to 400 more)

days



OUTCOMES N2 of o ET WA NG VTR e 8 Anticipated absolute effects® (95% Cl)
ticipants | the evid 95% ClI
participants | the evidence | (95% Cl) Risk with Risk difference with
(studies) (GRADE) ) ] .
prophylactic  anticoagulation at
intensity intermediate or
therapeutic-intensity

MORTALITY 141 OO0 OR 0.73 236 per 1,000 52 fewer per 1,000
follow up: range 14 (1 study) VERY LOW (0.33 to 1.76) (143 fewer to 116 more)
days to 22 days

PE 82 OO0 OR 0.09 98 per 1,000 88 fewer per 1,000

follow up: range 14 (1 study) VERY LOW (0.02 to 0.57) (96 fewer to 40 fewer)

days to 20 days

PROXIMAL LOWER 41 OO0 OR 0.35 106 per 1,000 66 fewer per 1,000

EXTREMITY DVT (1 study) VERY LOW  (0.06 to 2.02) (99 fewer to 87 more)
TE (DVT or PE) 118 OO0 OR 0.87 130 per 1,000 15 fewer per 1,000

follow up: range 18 (2 studies) VERY LOW (0.45 to 1.67) (67 fewer to 70 more)

days to 28 days

MAJOR BLEEDING 141 o000 OR 3.84 84 per 1,000 176 more per 1,000

follow up: mean 16 (1 study) VERY LOW (1.44 to 10.21) (33 more to 400 more)

days



Recommandations de ASH

Conditional
recommendatio
n based on very
low certainty in
the evidence
about effects

Remarks:
* Individualized assessment important
* No validated risk assessment models for in patients with COVID-19
* No direct high-quality evidence comparing different anticoagulants



Thromboses artérielles et
COVID-19



Infarctus du myocarde et COVID-19

* 7a17% des patients avec COVID

* Généralement du type 2
e Secondaire a une augmentation de la demande

* Les bénéfices de la revascularisation cardiaque sont limités

* Dommages au myocarde sont généralement causés par:
* “tempéte de cytokines”
* Augmentation de IL6, ferritine, LDH et D-dimere
» Dysfonction du myocarde directement causée par le COVID
* Cardiomyopathie (Takotsubo) ou myocardite



Pathophysiologie des pro
cardiovasculaires et COVID

Guzik TJ et al, Cardiovascular Research (2020) 116, 1666—-1687
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COVID-19 et accidents vasculaires cérébraux
(AVC)

* Données récentes démontrant une augmentation du risque d’AVC
chez les patients avec COVID-19

* Risque plus élevé comparativement a d’autres syndromes viraux

* 7.6 plus élevé que l'influenza
* 1.6% vs. 0.2%

* Incidence de I'AVC est rapportée entre 1 et 3% chez les patients
atteints de COVID-19
* AVC ischémiques: 0.4 a 2.7
 AVC hémorragiques: 0.3 2 0.9%

Merkle AE et al. JAMA Neurol 2020 (published on-line July 24 2020); Ellul MA, Lancet Neurol 2020;19:767-83; Yaghi S et al. Stroke 2020:51:2002-11.



Pathophysiologie - COVID-19 et AVC

* Hypercoagulabilité causée par:
* Inflammation systémique
e “tempéte de cytokines”
e Réponse immunitaire post-infection
* Vasculopathie ou endothéliopathie virale

* Thrombose angiopathique

e Particules virales ont été isolées dans I'endothélium de différents organes,
dont le cerveau

Ellul MA, Lancet Neurol 2020;19:767-83; Varga Z et al. Lancet 2020;395:1417-1418; Paniz-Mondolfi A et al. J Med Viral 2020;92-699-702



COVID-19 et AVC

* Plusieurs régions ont rapporté

une augmentation du nombre N
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Kansagra AP et al. N Engl ) Med 2020:383:400-01.



AVC chez |les jeunes atteints de COVID

* Taux d’AVC 7X plus élevé chez les jeunes (moins de 50 ans)
comparativement a l'année derniere (la plupart des cas chez les
patients atteints de COVID).

* Moyenne d’age chez les patients avec AVC et COVID est 59 ans
comparativement de 74 ans chez les patients non-COVID.

* Généralement, les jeunes patients avec AVC et COVID n’ont pas
d’autres facteurs de risque de maladies vasculaires

Belani P et al. AJNR Am J Neuroradiol 2020; e-pub Jun 25; Escallard S et al. Stroke 2020;51:2540-43; Fifi JT, Mocco J et al. Lancet Neurol 2020:14:713-714



Table 1. Clinical Characteristics of Five Young Patients Presenting with Large-Vessel Stroke.™

Variable
Age —yr
Sex

Medical history and risk
factors for stroke

Medications

NIHSS score}
On admission
At 24 hr

At last follow-up
Outcome status

Time to presentation — hr

Signs and symptoms of
stroke

Vascular territory
Imaging for diagnosis

Treatment for stroke

Covid-19 symptoms

White-cell count — per mm?3
Platelet count — per mm?
Prothrombin time — sec

Activated partial-
thromboplastin time —
sec

Oxley TJ et al. N Engl J Med 2020:382:e60.

Patient 1
i3
Female

None

None

19
17

13
(on day 14)

Discharged to
rehabilitation facility

28

Hemiplegia on left side, facial
droop, gaze preference,
homonymous hemianopia,
dysarthria, sensory deficit

Right internal carotid artery
CT, CTA, CTP, MRI

Apixaban (5 mg wwice daily)

Cough, headache, chills

7800
427,000
13.3
250

Patient 2
37
Male

None

None

13
n

5
(on day 10)

Discharged home

16

Reduced level of consdousness,

dysphasia, hemiplegia on right
side, dysarthria, sensory deficit

Left middle cerebral artery
CT, CTA, MRI

Clot retrieval, apixaban (5 mg
twice daily)

No symptoms; recently exposed
to family member with PCR
positive Covid-19

9900
299,000
134
42.7

Patient 3
39
Male

Hyperlipidemia, hypertension

None

16
4

NA; intubated and sedated, with
multiorgan failure

Intensive care unit

8

Reduced level of consciousness,
gaze preference ta the right, left
hemonymous hemianopia,
hemiplegia on left side, ataxia

Right posterior cerebral artery
CT, CTA, CTP, MRI

Clot retrieval, aspirin (81 mg daily)

None

5500
135,000
144
277

AVC chez les jeunes atteints de COVID

Patient 4
44
Male

Undiagnosed diabetes

None

23
19

19
(on day 12)

Stroke unit

2

Reduced level of consciousnes
global dysphasia, hemiplegi
right side, gaze preference

Left middle cerebral artery
CT, CTA, MRI

Intravenous 1-PA, clot retrieva
hemicraniectomy, aspirin (8
mg daily)

Lethargy

9000
372,000
12.8
269



Recommandations

* 'ajout d’antiplaquettaires pour une prévention primaire n’est pas
recommandée
* Dose nécessaire?
* Interactions médicamenteuses possibles

* Un essai évaluant l'utilisation de |'aspirine, du clopidogrel et du
rivaroxaban (2.5 mg BID) (et atorvastatin et omeprazole) a débuté
en Angleterre.



