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Introduction

COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University /JHU)

Total Cases Total Deaths Total Vaccine Doses Admirioered

Last Updated at (IMDYYYY)

16/11/2022 09:20 661 2771 128590%51823

28-Day Deaths < 28.Day Varsine Doses Administered

| Deaths by ;
Country/Region/Sovereignty 40603 50513836

Weekly Cases

Japan
28-Day: | 1681
Totals | 47733

Germany
28-Day: | 4153
Totals | 156030

Weekly Deaths

Korea, South
28-Day: | 896
Totals | 29795

us
28-Day | 9155
Totals | 1075112

France
28-Day | 1860
Totals | 158981

Taiwan*
28-Day | 1651
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Physiopathologie
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* Infection directe de I’ endotﬁ’ellum par le SAR@Q’COV 2

i Varg, ancet 2020

e Sécrétion de VWF et d@"QFVIII effet pro- cqagulant i i
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Groshua, Lancet Hematol 2021
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Physiopathologie
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Physiopathologie
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sque thrombotique
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Evenements thromboemboliques ‘g{\@ &
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Lieu d’hospitalisation Incidence ¥ &.\&Q’
. .y S &
Service de médecine 7,1% (4,823,@) Q¢
T & &
Réanimation @ 27,9 % 52,1-34,1) <
& & e
3 | & &
<9 Jimenez and al, Ct&?t 2020 \OQ
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Table 2: Pooled Incidence of PE %afél DVT according to Study Cﬁgracteristics
'§\ Q‘Q/‘o . 0 s X
Parameter L b@q} Incidence (%) Heterogeneity
PE < &
o
Overall / & 16.5 (11.6, 22.9) NA
Study design (oéé P
Retrospec,tii/@ (n = 20) Sé/ 15.5 (10.4, 22.6) <.001, 0.93
Prospee&Qfe (n=2) o 25.1 (11.1, 47.2) <.001, 0.93
Study population’ ,ﬂ,©
Non-ICU or various (7 = 12) '],QV 10.5 (5.1, 20.2) <.001, 0.95
ICU or critically ill patients (7 = 18) 24.7 (18.6, 32.1) <.001, 0.82

Suh and al, Radiology 2020




Anticoagulation
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Surmortalité en I'absence d’anticoagulation ~<’\"é
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Rentsch, BMJ 2021

Etude observationnelle, score de propension



Anticoagulation
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Anticoagulation

§[® Comparison

th outcomes
Assessed up to 28 days

Experimental

Therapeutic dose

heparin

Primary composite outcome *

Death from any cause

Invasive mechanical ventilation

ICU admission

Venous thromboembolism

ISTH major bleeding t

&
e , <
Bénéfice d’'une dose renforcée? & @
A &
\\® \,Q’
RAPID Trial N HEP-COVID study .
< )
Q’b <
<@ S
Control K &
ontro eé\e Q,b(
Prophylactic dcse
hepz ri); Table 2. Clinice\,eutcomes During the 30-Day Postrandogﬁgtion Phase
V A‘
§ 237 @6 No./total No. (%)Q
s @JQ Therapeutic g@Y Standard dose
— Oddsratig 95% Cl —w &ome (n=129) & (n = 124) RR (95% C1) P value®
0.06 0.1 0.2 6@ 4 06 1 2 imary efficacy outcome
(o(® _’_._ VTE, ATE, or death 37/129(28.7) 52/124 (41.9) 0.68 (0.49-0.96) .03
% (0‘\," ¢ ! Non-I1CU stratum 14/84 (16.7) 31/86(36.1) 0.46 (0.27-0.81) 004 ]
066 * ICU stratum 23/45(51.1) 21/38 (55.3) 0.92 (0.62-1.39) J1
& * VTE + ATE 14/129(10.9) 36/124 (29.0) 0.37 (0.21-0.66) <.001
¢ I 5 Death 25/129(19.4) 31/124(25.0) 0.78 (0.49-1.23) .28
| Y
< Favours experimental Favoups control >
&
Scholzb e — Spyropoulos, JAMA internal med, 2021
cholzberg, )
Q

Essai randomisé controlé
AC jusqu’a J28

Vv

Pas de bénéfice chez les patients de réanimation
38% d’anticoagulation a dose intermédiaire dans le groupe standard



Anticoagulation
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anticoagulation group
Therapeutic 310
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Bénéfice d’'une dose renforcée? & e
S &
Q <
\\® <@
" 2 N
ACTION Trial A Q{p{@ ATTAC ACTIV-4 REMAP-@%P
04 (7] Cumulative Proportion
[ Therapeutic anticoagulation group & oo . ®\\ — Therapeutic-dose
[ Prophylactic anticoagulation group "@@ » 084 @ anticoagulation
= — Usual-care thrombo-
B o @ ki 8;: Q’b ! prophylaxis
. . ( *, OQ &5 @ Proportion
40 Relative risk 1-49 (95% Cl g@-2-46), p=0-1296 & 5 ool 5 ' P renmeutcdose
0 ‘é ’ & anticoagulation
&-’ 06 g‘ M Usual-care thrombo-
30 &O Q( = 0.1 oy prophylaxis
7 X0
7 (6 - o — — —m ol =N B
2 <@ BRI I I A O B IR e g
204 (4 &00 (death) Organ Support—free Days on(';: 3
[} 66 support)
& d
<& 4‘@(9 B
10 o <
8 Q Therapeutic-Dose
& =y r 2000000000
0 3 6 9, 12 15 18 21 24 27 (O30 sy
Time (days) 6)6 00 o1 02 03 04 05 06 07 08 09 10
303 3% 299 294 289 288 287 285 «Q 4 282 Proportion of Patients

289 286

30%1/ ©ro4
v
'19
'V
Lopes, The Lancet 20’21/@/

Etude randomisée contrélée

----_ I | | | |
-1 0 1 2 3 4 5 6 7

Organ Support—free Days

| 1 1 1 1 | 1 | I
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

(death) (no
organ
support)
NEJM 2021

Groupe thérapeutique : 90% sous rivaroxaban
Durée du traitement: 30 jours !

Etude randomisée contrélée

Bénéfice a AC curative chez les patients peu sévere

Durée: 14 jours
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& 7
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Parameter L b@q} Incidence (%) Heterogeneity
PE 3> &
o
Overall 4 6& 16.5 (11.6, 22.9) NA

Study design (oéé P

Retrospec,tii/@ (n = 20) Sé/ 15.5 (10.4, 22.6) <.001, 0.93

Prospee&Qfe (n=2) o 25.1 (11.1, 47.2) <.001, 0.93
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Non-ICU or various (7 = 12) O 10.5 (5.1, 20.2) <.001, 0.95
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Anticoagulation

Diminution de I'incidence des complications
thrombotiques

TABLE 4 | Summary of Cox Model for the Effect of High-Dose Prophylactic Anticoagulation on TCs

2"

N
P@? d’effet sur la mortalité??
S

Figure 2. Primary O%&ome in the Prespecified Primary

&\A‘ &6
ort ina Study

of the Effect of If Qrmedlate Dose vs Standard-Dose Ffophylactic
& &l

Among Patlel@ With COVID-19 Admitted to the Ig}%%nswe Care Unit

Population Model Factor Coefficient (SE) HR (95% CI) P Value @\
TC i X @ >
all thrombosis (53 < (
events, 1,104 o @ 1.0+ Q
observalions, 243 N oo g Hazard ratio, 1.06 (0.831.36); P=.61
patients) bQ 00 S .
Univariate Cox < \)(J ] 0.8 (2)
model \,e 6 > 6\
HPA -0.24 2) | 0.785 (0.646-0.952) .01 QQO g \OQ
Adjusted Cox . @/ S lox Intermediate-dose enoxaparin
model X2 (72} g 0.6 1 60
HPA 4\\—Qf.zos (0.115) | 0.813 (0.663-0.996) 05 \‘3&' a
RRT 6@‘ 0.687 (0.308) 1.988 (1.083-3.648) .03 &O 2
EcMO(@” | 0.254 (0.401) | 1.200 (0.577-2.881) 54 ‘9/ * 0.4
Pao, to.@ ratio | —0.002 (0.004) | 0.998 (0.989-1.007) &Q/ S, Standard-dose enoxaparin
Weighted Cox (O & =
model 6 [) S 024 —
\\(9 HPA -0.332(0.152) | 0.718 (0.532-0.967% .03 | ’_—'
Weighted and & "\C? o i
Adjusted Cox &o o =
mod 0- T T 1
R HPA -0.217 (0.112) 0.899.@%53-0.990) .04 0 5 25 30
(5( RRT 0.671 (0.308) 1.9%Y (1.056-3.627) .03 Days after randomization
@ ECMO 0.173 (0.405) 4.189 (0.514-2.751) .69
’_{)/ Pao, to Fio, ratio | -0.002 (0.0(&<<~ 0.998 (0.989-1.007) .64 Etude randomisée controlée
Q <

Vv

Etude observationnelle, score de@%pension

v
Tacquard et al, CI@%"( 2021

INSPIRATION trial, JAMA 2021

Seulement 3% d’ETEV
40 % de mortalité
Durée médiane de séjour: 6 jours!
Nombre de patients ventilés: 20%
Probleme d’adéquation de moyen??
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ORIGINAL ARTICLE

Therapeutlc Anticoagulation with Heparga &
in Critically Il Patients with Covid- ],,9

The REMAP-CAP, ACTIV-4a, and ATTACC Investlgat%Qo

© <

A ) O(\
1.0 Cumulative Proportion (79) 0
0.9 — Therapeutic-dose ( \(/

0.84 anticoagulation & S\
8 — Usual-
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o 0.6
«
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Table S1 — Anticoagulation Reg|g1 S
6\ . Usual care
‘.Q/ Therapeutic-dose .
. . pharmacological
6\ anticoagulation )
N=536 thromboprophylaxis
. OQ B N=567
Anticoagulant drug -é?%)a N=519 N=551
Enoxaparin 6 252 (48.6) 287 (52.1)
Dalteparin 175 (33.7) 181 (32.8)
Tinzaparin 35(6.7) 28 (5.1)
Subcutaneous unfractionated heparin 7(1.3) 25 (4.5)
Intravenous unfractionated heparin 50 (9.6) 6(1.1)
Fondaparinux 0(0) 0(0)
Direct oral anticoagulant 0(0) 1(0.2)
None 6(1.2) 24 (4.4)
Other 1(0.2) 4(0.7)
Post-randomization dosage equivalents® N=469 N=493
Low dose thromboprophylaxis 16 (3.4) 199 (40.4)
Intermediate dose thromboprophylaxis 50(8.3) 255 (51.7)
Subtherapeutic dose anticoagulation 39(8.3) 9(1.8)
Therapeutic dose anticoagulation 364 (77.6) 30(6.1)

Data reported reflects those in whom specific dosing information was available at the time the

dataset was locked for analysis; drug and dose reported are those prescribed on post-

randomization day 1



Propositions du GIHP

Patients hospitalisés
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O

PHASE AIGUE DE LA MALADIE Q
Dans les 7 a 10 jours apres I'admission a I’hopital pou;.ol@OVID-19

&

) Q )
Besoin erl\%égene <6 L/min
<

S
<O

*é‘}o
Anticoagulation a@dse prophylactique
standarg\{ aptée au poids)

P2} \ A

______ Qz___a
<

C\J Besoin en oxygene >6 L/min
. @Q/ et/ou ventilation mécanique

il

& &

\ 4

S
Dé?méres >5 pg/mL
OU niveau &%ale de D-diméres >2 ug/mLET |[4---
S agg&entation de 100% en 24-48h

g

/ S

S
O
\O Non

Anticoagulation prophylactique a dose
intermédiaire (adaptée au poids)

@ Ve
N 56 j

6 Oui

Anticoagulation prophylactique a dose thérapeutique
Démarche diagnostique précoce en cas de suspicion clinique de thrombose

Godon et al, ACCPM 2021
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Anticoagulation

Augmentation brutale des Ddi fortement
associée aux évenements thrombotiques o)

Stratified by DI X X
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Vv 9 Etude observationnelle

Lietal, JTH 2020

Prévalence trés élevée des évenements
thrombotiques dans cette sous-catégorie de patients




Therapeutic

Meta-analyses

Prophylactic

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Thromboembolism
1.2.1 Non-randomized
Middeldorp et al 0 19 39 167 2.0% 0.08 [0.00, 1.41]
Chistolini et al 0 13 3 14 1.7% 0.12[0.01, 2.61]
Jonmarker et al 1 37 12 67 3.1% 0.13[0.02, 1.02] — |
Voicu et al 2 43 13 50 4.5% 0.14 [0.083, 0.66] - =
Klok et al 3 17 72 167  5.5% 0.28 [0.08, 1.02] —
Jimenez-Guiu et al 0 8 6 37 1.8% 0.29 [0.01, 5.58]
Loghitano et al 11 47 10 27  6.6% 0.52[0.18, 1.46] e
Lodigiani et al 2 76 9 192 45% 0.55[0.12, 2.60] - =1
Trinh et al 6 161 5 83 5.8% 0.60 [0.18, 2.04] A |
Litjos et al 13 18 6 8 3.6% 0.87[0.13, 5.82] I
Moll et al 1 21 8 169  3.0% 1.01[0.12, 8.47]
Atallah B et al 4 24 11 83 57% 1.31[0.38, 4.56] e
Cohen et al 66 1753 180 6675 9.9% 1.41[1.06, 1.88] =
Pesavento et al 3 84 6 240 5.0% 1.44[0.35, 5.91] S
Fauvel et al 5 136 18 738  6.7% 1.53 [0. 5%@1 8] B I — (\
LeJ Jeune et al 3 7 4 25 3.7% 3.94 1[0 4.78] I ’\O
Lietal 5 28 1 28 2.9% 5.87 (84, 53.93] (‘}
Motta et al 9 75 4 299 58% 1 3.01, 33.65] _'_60
Subtotal (95% Cl) 134 2567 407 9069 82.1% 6 [0.51, 1.46] ’ e)
Heterogeneity: Tau? = 0.64; Chi? = 46.12, df = 17 (p = 0.0002); 1> = 63% «O Q(
1.2.2 Randomized , &
BEMICOP 0 32 2 33 1.0 0.19[0.01, 4.20] (773
RAPID 2 228 7 237 8% 0.29 [0.086, 1.41] - = o&'
ACTION 23 310 30 304Q/( 8% 0.73[0.41, 1.29] _'—KO
HESACOVID 2 10 2 @ 2.9% 1.00 [0.11, 8.95]
Subtotal (95% Cl) 27 580 ﬁ 17.9% 0.65 [0.39, 1.09] g
Heterogeneity: Tau? = 0.00; Chi* = 1.92,df =3 (p = 0. 59% 0% ‘e
Total (95% Cl) 161 3147 @ 9653 100.0% 0.81[0.52, 1.26] éA
Heterogeneity: Tau? = 0.49; Chi? = 52.32, df = 21 GK— 0.0002); /2 = 60%
Test for overall effect: Z=0.95 (p = 0.34) k b1 ) 110 100:
Test for subgroup differences: Chi? = 0.5’{ 1(p =0.45),/1>=0% F{&Jrs Therapeutic Favours Prophylactic
<O
’ o
R
Qf Enha‘\gd Prophylactic Odds Ratio

Study or Subgroup

1.1.1 Non-randomized
Secco et al

Jonmarker et al
Canoglu et al

Lietal

Ferguson et al

Litjos et al

Paranjpe et al

Bolzetta et al

Di Castelnuovo et \\

Nadkarni et al ,

AL Samkari ef {\ﬂ“
Voicu et al
Pesaven ’Q
Hanlfwl

'.

@6

scu et al
talla E et al
Loghitano et al
Motta et al
Hsuetal
Cohen et al
Meizlish et al
LeiLynnetal
Vizcaychipi et al
Subtotal (95% CI)

2401 7123 20410 .
Heterogeneity: Tau? = 0.49; Chi? = 403.58, df = < 0.00001); I = 94%

1.1.2 Randomized
RAPID
HESACOVID
ACTION
BEMICOP
Subtotal (95% CI)

Heterogeneity: Tau? = 1.20; Chi* = 11.54, df = 3 (p = 0.009); /> = 74%

Total (95% Cl)
Heterogeneity: Tau? =

Test for overall effect: Z=2.99 (p = 0.003)

Therapeutic Prophylactic Odds Ratio A
Events Total Events Total Weight M-H, Random, 95% Cl Mortality Outcomes
" 15 64  26% 0.22[0.06, 0.80]
&7 26 67  3.1% 0.25[0.09, 0.71]
1% 44 98  3.7% 0.27 [0.12, 0.59] —_—
9 28 2.7% 0.46 [0.13, 1.60] —_—
28 95 3.7% 0.84[0.38, 1.87] —
\ 2 13 1 8 1.1% 0.88[0.07, 11.31] .\\Q'Q'
177 786 453 1987  4.8% 0.98[0.81, 1.20] r
12 24 28 57 3.3% 1.04 [0.40, 2.69] Q} —
62 418 114 983  46% 1.330.95, 1.85, X% —
257 900 424 1959  4.8% 1.45[1.21, -
179 384 887 2425  4.8% 1.51[1.22 -
19 43 17 50  3.6% 154 [o.ﬁ. o
14 84 27 240 3.9% 1.584p.78, 3. -
100 224 218 672 4.6% r\g 23,2.29] -
25 77 19 109 3.9% 1.15, 4.53] —
235 998 229 2121  4.8% & 54 [2.08, 3.11] -
8 17 12 53 2.9% Y0 3.04[0.96,9.58] —
10 47 2 27 2.1% 3.38[0.68, 16.75] B B
20 75 43 209 A@% 3.75[2.13, 6.61] —
19 48 56 37 Y% 3.76 [1.97, 7.15] —_—
880 1753 1277 66 4.8% 4.26 [3.81, 4.76] -
145 531 104 1 4.7% 4.66 [3.54, 6.15] -
23 152 6 (\250 3.4% 7.25[2.88, 18.26] e
170 329 371 45% 9.65 [6.45, 14.44] —_
90.4% 1.74[1.27, 2.40] L 2
4 228 18 237 3.0% 0.220.07, 0.65] S
1 10 3 10 1.2% 0.26 [0.02, 3.06] —
35 310 23 304 42% 1.55 [0.90, 2.70] T
2 32 1 33 12% 2.13[0.18, 24.76] —
42 580 45 584  9.6% 0.67 [0.18, 2.54] —~——
2443 7703 4121 20994 100.0% 1.60 [1.17, 2.17] L 2
0.50; Chiz = 427.40, df = 27 (p < 0.00001); I = 94%
0.01 0.1 10 100

Test for subgroup differences: Chi? = 1.88, df = 1 (p = 0.17), > = 46.9%

Thromboembolism

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

1.5.1 ICU patients 4

INSPIRATION @ 10 276 11 286 49.8% 0.94 [0.39, 2.25]

HESACOVID 2 10 2 10  13.0% 1.00 [0.11, 8.95]

Subtotal (95% Cl) Q 12 286 13 296 62.8% 0.95[0.42, 2.13] ‘

Heterogeneity: Tap~s

1.5.2 Non-lgl,@atients
X-COVID:R®)

"00; Chiz=0.00, df =1 (P =0.96); /> = 0%

0 91 6 92
BEMICO 0 32 2 33
RAPID 2 228 7 237
Subtotal (95% Cl) 2 351 15 362

Heterogeneity: Tau? = 0.00; Chi? = 0.71, df =2 (p = 0.70); /2= 0%

Total (95% CI) 14 637 28
Heterogeneity: Tau? = 0.17; Chi2 = 4.82, df =4 (p=0.31); 2= 17%
Test for overall effect: Z=1.46 (p = 0.14)

7.9%
7.0%
22.4%
37.2%

658 100.0%

Test for subgroup differences: Chi? = 3.91, df = 1 (p = 0.05), I = 74.4%

0.07 [0.00, 1.31]
0.19[0.01, 4.20]
0.29[0.06, 1.41]
0.21 [0.06, 0.74]

0.53 [0.23, 1.24]
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Risque hémorragique

. . <
* Incidence globale: 7,8 % [2,6-15,3] &
<
A,
&
. . \ . 7 . . . \ @
* Anticoagulation a dose intermédiaire/curative 21,4 % [35‘,2—3 1,7] vs. standardé&ﬁ % [1,9-8,7]
N\ &
@ A\
. , x> X
e Service 5,6 %[1,9-10,9]) vs. réa 4,4 % [1,1-9,3] & \@e?
Q AN
& ol
<
I\ P
Qﬁ(ﬁmenez and al, CHEST 2020 O Q
e < o<
< 00 <
5 O ¢
O (0 . QQ
< & X
Vs < 0(,
& & S
Q/@ Bleeding comp{iﬁtions within the first 2 weeks of ICU hospitalization
ICU: intensive cgre unit; PRBC: packed red blood cells
&
© tsacrania C\“” N = 39 patients (%)
ntracrania -:e
o GUSTO Scale Type of bleeding complications
" Gastrointestinal AlgBleeding events 53 (100)
= Genitourinary E§‘évere bleeding
\)6 Intracranial hemorrhage 4(7,5)
S
Epistaxis Hemorrhagic shock 7 (13,2)
7 Fatal hemorrhage 1(1,9)
. Tracheo$ Moderate bleeding
@6 Gastro-intestinal hemorrhage requiring 4(7,5)
9 hemostatic intervention
,1/61’ Other hemorrhage requiring hemostatic 8(15,1)
" g lcations (n=15) intervention
aemorrhaglc complications fn= Transfusion of at least 2 PRBC or decrease of 29 (54,7)
at least 2 g/dL hemoglobin within 24 hours

Shah and al, Crit, Care 2020 Tacquard and al, CHEST 2020



Risque hémorragique

&
. . &Q
Haemorrhagic risk factors R <
<
\& \.Q}
- . > <
Bleed within 90 days of admission & &
o <
Bleed NoBleed HR (95% CI) p (Q?/Q &\Q}\e
Age > 70 yrs 12 151 45(1.3-16)  <0.008° | 5:}
Antiplatelet (prior to admission) b‘ 60 0.74 (0.16-3.3) %@3 L - (4\@
Anticoagulant (prior to admission) ®< 52 3.3 (1.2-9.4) 0&.03 !—6:%{—!
Platelet count on admission O& 219.7 189.1 1 (0.99-1) © 0.14 [ | OQ
HDU or ICU care PO 66  0.28(0.04-gY) o0.14 : = >
16(9 &@ T b\:’ T
'S > 0.1 10
() A : 1
&2 ’
. 6‘ 2 Hazard ratio
N\ Q
&O %aﬁébury and al, Blood Adv 2020
& <
e NG
’ &O
)
£ o
© & BMI(OR 0,87 [0,78-0,97] p=0,02)
N <
v @(ECMO support (OR 6,26 [2,31-17,01] p<0,001)
q/’l/
/‘LQ

Tacquard and al, CHEST 2020



Evolution temporelle

.
&
Attalah et al. Ay . All bleeding; ICU; 31/188 Q}
Godier et al. +* Major bleeding; ICU;,
Jonmarker et al. —_—— All bleeding; ICU; ‘IQI'BZ
Voicu et al. —— Major bleedingy ;18193
Tacquard et al. ——-— Major bl e@g; ICU; 53/538
Salisbury et al. . All blee\ : in-hospital; 13/303
Shah et al. + Allfgéﬂing ICU; 15/187
Vergori et al. g -psoas hematoma; in-hospital; 7/925
Lang etal. * > Intracranial hemorrhage; ICU; 647
Attalah et al. e fe@ All thrombotic events; ICU; 23/188
Kaptein et al wave 1 I ] 6\ All thrombotic events; in-hospital; 70/579
Kaptein et al wave 2, —————— QO All thrombotic events; in-hospital; 124/947
Helms 2021 et al @Q ——— x}o Pulmonary embolism; ICU; 25/179
Attention au risq ue hémorragiq ue I Godier et al. @ . 0(‘ All thrombotic events; ICU; 16/56
* Moll et al&' —— 06 Venous thromboembolism; ICU; 11/102 Q
PoiseR&PH. - Q‘ Pulmonary embolism; ICU; 22107 QO
Frajgse et al. . g '® All thrombotic events; ICU; 38/92 o(,
P @Jbois-SiIva etal. —_— < Pulmonary embolism; ward; 8/176
< X .
Tacquard et al' ACCPM 2021 <4 Chen et al. —eo— o Deep vein thrombosis; ICU; 4C/88
. 66 Fournier et al. + & Arterial thrombosis; in-hospital; 20/531
meri et al. + ulmonary embolism; ward; 52/698
<® Ameri et al — Pulmonary emboli d
Middeldorp et al. —— % ;9 Venous thromboembolism; in-hospital; 39/198
.& 4
O\ Creel-Bulos et al. * @J\ Venous thromboembolism; in-hospital; 27/115
& Jonmarker et al. L) All thrombotic events; ICU; 22/152
0@ Tacquard et al. ——— All thrombotic events; ICU; 122/538
&O Helms et al. »—Q{Q?—« Pulmonary embolism; ICU; 25/150
Salisbury et al. ‘O —_——————— Venous thromboembolism; in-hospital; 18/303
& 7 Dalager-Pederson et al. A b——0—4 Venous thromboembolism; in-hospital; 28/182
B’ ‘
Bleeding events
& g S LT ]
@ Thrombotic events D]
’19’ < DO D7 D14 D21 D28 D35
D G
Summary i D7 iD14 ib21 iD28

2

f COVID-19 related inflammation

i hrombotic risk

It

2

Bleeding risk




Meta-analyses

Therapeutic Prophylactic Odds Ratio .
Study or Subgroup Events Total Events  Total Weight _M-H, Random, 95% CI Bleeding Events
1.3.1 Non-randomized .
Jonmarker et al 1 37 8 67 22% 0.20[0.02, 1.71] — &6
Loghitano et al 4 47 2 27 2.8% 1.16 [0.20, 6.81] 6\
Paranjpe et al 24 786 38 1987 6.6% 1.62[0.96, 2.71] — é
Trinh et al 51 161 17 83  6.2% 1.80[0.96, 3.37] | éf
Nadkarni et al 27 900 33 1959  6.6% 1.81[1.08, 3.02] —— \
Voicu et al 11 43 7 50 4.7% 2.11[0.74, 6.05] __é’_
Musoke et al 11 102 7 178 4.9% 2.95[1.11,7.88] —&—
LeiLynnetal 13 152 7 250 5.1% 3.25[1.27,8.33] \\?J_'_
Atallah B et al 5 24 6 83 3.9% 3.38[0.93, 12.25] T
Shah et al 5 31 8 151 4.2% 3.44 [1.04, 11.33] @ - -
Ferguson et al 12 46 8 95 4.9% 3.84 [1.44,10.21] ’O - =
Lonescu et al 81 998 46 2121 7.0% 3.98[2.75, 5.77] Q -
Pesavento et al 18 84 15 240 5.8% 4.09[1.96, 8.56] @Q/ - v
Lietal 2 28 0 28 1.2% 5.38 [0.25, 117.25] "@
Jimenez-Guiu et al 1 20 0 37 1.1% 5.77[0.22, 148.35] &
Hsu et al <0 48 10 377 4.8% 6.27 [2.26, 17.35] (\ S
Hanif et al Q 22 224 1 672 5.8% 6.54 [3.12, 13.73]., o I
Motta et al (6 2 75 1 299 1.8% 8.16 [0.73, 9@,
Kessler et al @ 10 65 0 22 1.4% 8.51[0.48, 1
AL Samkari et al 0&' 60 384 30 2425 6.8% 14.78 [9.4(@261 R
Moll et al «O 2 21 0 169 1.2% 43.46 [i& 8.42] (o)
Subtotal (95% CI) 369 4276 254 11320 89.0% 3.4 2, 5.13] <o
Heterogeneilé?'au’ =0.49; Chi? = 75.93, df = 20 (p < 0.00001); /2 = 74% < 0
[}
1.3.2 Rand@ized O&@ S
RAPIBS 2 208 4 237 2.9%&0 0.52 [0.09, 2.84] e p—
B@&f)P 0 32 0 33 Not estimable
ION 36 310 9 304 .8/% 4.31[2.04,9.11] - -
HESACOVID 6 10 2 10 'Q,24% 6.00 [0.81, 44.35] 7
‘\&' Subtotal (95% Cl) 44 580 15 5i 11.0% 2.52[0.64, 9.89] —l—
(O Heterogeneity: Tau? = 0.91; Chi? = 5.37, df =2 (p = 0.07); j %
[}
6 Total (95% CI) 413 4856 269(&904 100.0% 3.35[2.31, 4.85] 0
\) Heterogeneity: Tau? = 0.47; Chiz = 81.41, df =23 (p Q.OOOO‘I); 12=72%
&O Test for overall effect: Z = 6.40 (p < 0.00001) "\Q' IO i 0I1 1I0

Test for subgroup differences: Chi? = 0.19, df -(

D= 0.67), 2= 0%

Favours Therapeutic Favours Prophylactic

R
O
Enr:z-%ced Prophylactic Odds Ratio .

Study or Subgroup Pvents Total Events Total Weight M-H, Random, 95% CI Bleedlng Events

1.6.1 ICU patients

INSPIRATION 17 276 10 286 58.1% 1.81[0.81, 4.03] ——

HESACOVID Q 6 10 2 10 14.6% 6.00 [0.81, 44.35] T

Subtotal (95% 23 286 12 296 72.8% 2.29 [0.90, 5.80] i

Heterogenei,t*:/ =0.11; Chi#=1.19, df =1 (p=0.28); 2= 16%

1.6.2N ’IkU patients

BEMIC 0 32 0 33 Not estimable

RAPID 2 228 4 237 19.3% 0.52[0.09, 2.84] L R

X-COVID-19 1 91 1 92  8.0% 1.01[0.06, 16.41]

Subtotal (95% CI) 3 351 5 362 27.2% 0.62 [0.14, 2.66] i

Heterogeneity: Tau? = 0.00; Chi2=0.16, df = 1 (p = 0.69); /2= 0%

Total (95% Cl) 26 637 17 658 100.0% 1.62[0.72, 3.64] L o

Heterogeneity: Tau? = 0.13; Chi?2 = 3.56, df = 3 (p = 0.31); /2= 16%

Test for overall effect: Z=1.16 (P = 0.25) k t t d
0.01 0.1 10 100

Test for subgroup differences: Chiz = 2.20, df = 1 (p = 0.14), 2 = 54.5%

Favours Enhanced

Favours Prophylactic
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Evolution du risque thrombotique

1/2/3%m¢ yague
| N
» O
c B .{\@
N = ON501Y-E484K+ ON501Y+E484K~ BN501Y-E484K~ O Others & @;\@
e g  E484Q- E484Q- E484Q-L452R+ /unknown 3 2071 (@ &
2 100% ——— ST le N
§ 2
g = Q’b
S 80% 1 Q. <f5-
© o | é&
o & o
60% - (® ol
R 2 "N 5 10+
: ¥ (& +
> &0\3 & -
S 40% - J & 2
2 & /\0@ g 5+
""6 0% x(o 3 = 0
_p"’ o \ ) ‘e’ ! o) | D D D D D O O 1 17 1
c 1 2 3 4 ) 6 7 4567 8 91011121 2 3 45 6 7
g 20%4\, o)& 2020 2021
a & Month of admigSion Month of admission
@ /
R 56
v Augmentation progressive du niveau d’anticoagulation
&3
,Q/
D

AC thérapeutique 6,6% -> 19%

Oba, Frontiers immunol 2021



Evolution du risque thrombotique

1/2/3*me vague

Q

Percentage of patients?

Any Thrombotic Event

30.04

2440

25.04
223
20.04
15.04

10.04

5.0

0.0-

30.0

25,5

25.04

20.04 \

g
&
&

N
5_0z094b 5.2

15.01

10.01

Percentage of patients?

Discharged April-March Discharged Q2
(12 months)

N All COVID-19 Inpatients mCOVID-19ICU =

vDischargéﬁ 3 vDischarged Q4 Discharged Q1 Q
7 & (12 months)
ﬂ@an—COVID-w Inpatients ~ ®Non-COVID-19 ICU 0&'@ N All COVID-19 Inpatients

b 2.0
S

<9
/

Discharged April-March Discharged Q2
(12 months)

Discharged Q3 Discharged Q4

X All COVID-19 Inpatients mCOVID-19ICU 7 All Non—-COVID-19 Inpatients

Deitelzweig, J, Thromb, Thrombo 2022

Discﬁarged April-March Discharged Q2

10.6

rged Q3 Discharged Q4 Discharged Q1

O
= COVID-19 bU 7 All Non-COVID-19 Inpatients ~ ®Non-COVID-19 ICU

Discharged Q1

= Non-COVID-19 ICU



Evolution du risque thrombotique

1/2/3%m¢ yague
Control Buffer Risk periods ¥ Control
&
period & period o
Xs
& o
— I o >| e‘é
e o 1 February 30 -3 T 7 14 30 60 o 180 25May
2020 _ , > 022021
Covid-19 Days relative to %@ﬁd-1 9 N
& &
'S )
© Q ]
R < <
Outcome/ < No of Risk ratio \)(; Risk ratio P value °
covid-19 sev events (%) (95% Cl)ob (95% CI) Qﬁc
S < .
Deep veil}ﬁ’irombosis (n=4 967 398) @,Q (‘,00
Negib(fé 267 (0.01) <@ 1 (ref) N
)
‘hgé 155002 & AO 2.80(2.26t03.47)  <0.001
Kdmitted to hospital 163 (0.36) 6,’ 20.21(13.07t031.25  <0.001
(c';\" Admitted to ICU 83(1.18) Qﬁ-o— 30.58 (10.57 t0 88.46)  <0.001
o Pulmonary embolism (n=4 967 39@(9
&Oo Negative 171 (%&)4) 1 (ref)
’ Mild 2&?0.02) @ 6.77 (5.43t08.45  <0.001
éé Admitted to hospital O\‘fb37 .27 —— 139.16 (94.32 t0 205.31) <0.001
%) AdmittedtoICU 485 (6.87) @ 289.38(91.55t0 914.73) <0.001
,1/© Bleeding (n=4 6, 23)
,1/61’ Negative 6(< 1292 (0.04) 1 (ref)
Mild  © 349004 @ 1.03(0.91t0 1.17) 0.64
Adrr@;lﬂ to hospital 467(1.18) 7.40(6.00t09.12)  <0.001
AdrMtted to ICU 186 (2.85) o 22.68(10.67t048.2)  <0.001
1 50100 200 300

Katsoularis, BMJ 2022



Risque thrombotique - réanimation

12 1.1% XS :
g . [[] Pharmacological thromboprophylaxis (~) é&
K] +
I [[] Pharmacological thromboprophylaxis (+) . \6& || Thromboc;( )
& 6
F 100% 10% &
5 43% \
g A
% 2 16% 4 09 G Qé'
= 0.3% o
0 —/ 0.0% 0\\@
Men Women Men Women Men Women 6% Q
(N=763) (N=520) (N=834) (N=396) (N=288) (N=93) 0(
Mild COVID-19 Moderate COVID-19 Severe COVIQQ 4% ®Q
5 2 2% ((\ 1.4%
E‘; 10 ¢ oo
4 , 8.6% X 0.2%
g s 5 \§0%
E,. o 60 Severe COVID-19 Mild COVID-19 Moderate COVID-19 Severe COVID-19
£ Q (N=1283) (N=1230) (N=381)
S 4 ‘@6
<
s 2 ~‘<f° 1.1% 1.3%
03% 04%0°
0 =
Men men Men Women Men Women
(N=7!8ﬁ520) (N=834) (N=396) (N=288) (N=93)
Mild'COVID-19  Moderate COVID-19  Severe COVID-19 [l others
/
C [ poacs
8 o 0
% 25.7% 24_7?&0 ] LMWH of a prophylactic dose
24
@ 5 / [ UFM of a therapeutic dose
3 2 —
Q,-l/’lz % o UFH of  prophylactic doss
v 5 5
° ©
g 8 6.1%) { | N = =
g 4% 8 9 10 1 12 13 14 15 16
2 0.1% 0.4% Institution
Men Women Men Women Men Women (3) 05) (")(172’ (70) (9‘) ‘57)(155“"2’ (13) “2' (99) (“N‘z‘) (90) (D)
(N=763) (N=520)  (N=834) (N=396) (N=288) (N=93) Number of patients received anticoagulants

Mild COVID-19 Moderate COVID-19  Severe COVID-19

Nishimoto, J, Cardiol 2022
Yamashita, Thromb, Res, 2022



Risque hémorragique

1/2/3*me vague

o

Percentage of patients®

Percentage of patients®

Any Bleeding Event

Discharged April-March Discharged Q2

(12 months)

Gl Bleeding

Discharged Q4

Discharged Q1

&
N All COVID-19 Inpatients ICOXSI;QQ ICU 7 All Non-COVID-19 Inpatients ~ ®Non-COVID-19 ICU

40.0 - 40.0 -
35.0 1 33.2¢ 325 336 329 B 3501
30.0 1 _§ 30.0
®
25.0 25.0
C Q
218 20.7 =
20.0 - O 20.0-
16.00 16.1 o
15.0 4 S 1504
10.2° S
10.0 4 9.3 S 10
q’ B
5.0 fe) 2 @
.0 4 O .0
n.oo
0.0 4 é,\ 0.0
Discharged Apri-March Discharged Q2 Dischw d Q3 Discharged Q4 Discharged Q1 N
(12 months) \‘»S 06
N All COVID-19 Inpatients = COVID-19 ICU/&QAII Non—COVID-19 Inpatients = Non—COVID-19<@<
- $*
40.0 - Ig?\acramal Hemorrhage e . 40.0-
35.0 {0" s L 3504
2 & s
30.0 RN ~ S 30.0-
© o 8
25.04 &) '@6 - 25.04
b < o
20.01 0\5 X9 © 20.0-
AQ X >
15.07 s X E 15.0 1
10.0 8.2 R 62 81 8 100-
(]
5.0 (0% 22 wl o 504
0,0l= 0.0

v

’I/Discharged April-March Discharged Q2
N4

(12 months)

N All COVID-19 Inpatients

Discharged Q4 Discharged Q1

mCOVID-19 ICU@Z All Non—-COVID-19 Inpatients ~ ®Non-COVID-19 ICU

AV

24.4¢

17.6°

12.6°
8.2°

’

6\3
Other Bleeding

241

25.0

8.7

Discharged April-March Discharged Q2

X All COVID-19 Inpatients

(12 months)

/LQ

Pas de données sur le niveau d’anticoagulation

Deitelzweig, J, Thromb, Thrombo 2022

Discharged Q3

Discharged Q4 Discharged Q1

ECOVID-19ICU % All Non—-COVID-19 Inpatients ~ ®Non-COVID-19 ICU



Risque hémorragique

2/3/4%me vague

Propaortion of patient with an event (%)

Bleeding events <28 days
s P log rank 0.29 .
£ <&
~ oo% &
8 &
3 » <&
3 15% 4 @6 «b\
2 [ N -Q
5 10%- e Jonmarker,@'@ta Anesth, Scnad, 2022 é'\
% Q'b \®®
8 5% '_‘—J 7 @Q/ ‘0®\
[ = = Q C
[ Medium dose & >
0% 1 & YO Suee .\oo ®Q
5 P 5 a & &
&Q/ans from ICU-admission o) '
No at risk <9 © oo
Medium dose 91 82 73 67 ¢ &
Highdose 72 .7 62 57 55 AL A i E>° Bz « Healthy
R\ N 3,200 5 i “ Severe COVID-19
X Q) 2
. 66 A Healthy Severe COVID-19 =
& 4 =
— Thrombgéc events C\'?f’ g {
0 £ )
— Majg&nleeding events (‘@6@ H : f
501 —_— Mﬁ?ﬂr bleeding events excluding transflé@un of PBRCs ; - -
\8 3 5 -] - 3 | )
40 - g @6 ; . Do Do D2 D7 Do D2 D7
N 750 5! 15005 32004
e <
S &
« Healthy
‘Sﬂ/ < * 0, * « Severe COVID-19
20y 2 5% -
@) 2 Bt
10 [ — o g B —L :
— > i ]
LE :
0 . . T £5 1 % =zl
0 10 20 30 40 Y e St -
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Tacquard, Thromb Res 2022



Conclusion

Risque thrombotique élevé au cours de la COVID-19 d awéﬁnt plus que le patlent
e? (6\

est sévere ¥ \o
QJ

COVID-19 = thrombose? ou, Obésité + mflamma@tlon + hypoxemlgq?’: thrombose?
0‘6 60 (0

* Tous les patients attemfs d’'une COVID- 19@ a phase aigué gplvent étre a minima
\@ o
traités par throm@éprophylame phargﬁacologlque a dose standard

6 ‘o
R (Q/

Probable mte?et a majorer la dgrSe chez des patients sélectionnés
\{)
‘< <O
Ne pasg:@egllger le rlsque Jgfémorraglque et savoir désescalader rapidement

©
* Les risques thromboflque et hémorragiques sont mal connus pour les nouveaux

variants!
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Anticoagulation

RAPID trial

thebmj Visual Abstract O

Therapeutic v prophylactic dose heparin
Effectiveness in patients with covid-19 admitted to hospital

Observed reduction in mortality and low risk of bleeding supports
use of therapeutic heparin in moderately ill patients with covid-19
and increased D-dimer levels admitted to hospital

€6 summary

. . Randomised
B Studydesign <C controlled trial

2. . 465 adults admitted to hospital,
fi Population moderately ill with covid-19
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Table 2. Clinical Qutcomes During the 30 Da&t@éﬂandomizanon Phase X
No G Mo, (%) ®é'
apeutic dose Standard dose ()
Outcome @ = 129) (n=124) RR(O5%C) N\ Pralue®
Primary efficacy outcome "0? (‘Qv
VTE, ATE, or death QO 37129(28.7) 52/124(419)  0.68 (0.4Q'€96) 03
Nan-ICU stratum - Q 14/84 (16.7) 31/86(36.1) 0.46687-0381) 004
ICU stratum O 23/45 (51.1) 21/38 (55.3) n@2'(0.62-1.39) 71
J N\
viEsate O 14/120(109)  36/124(29.0) V.37(0.21-066) <001 A AR ARG g
Death ,,Q 25/129(19.4) 31/124 (25.@\0 0.78 {0.49-1,23) 28 respiratory distress syndrome;
Second@y\mc acy outcomes 0\/ ATE, arterial thromboembolism:
ECMO, extracorporeal membrane
y efficacy cutcame 30/129(23.3) 45/124 (36.3) 0.64 {0.43-0.95) 02 oxyganation: KCU, intensive cane unit:
AQday 14 A '
RR, relative nsk; VTE, venous
7 Progression to ARDS 11/127 (8.7) 6/121(5.0) 1.75 (0.67-4.58) 25 theinboamboiim
Rehospitalization 1/129(0.8) 3/124 (2.4) 0.32 (0.03-3.09) 36 » Modified intention-to-treat
Intubation 17/122(13.9) 21/121(17.4) 0.80 (D.45-1.45) 46 population (2-sided P value foe
ECMO 1/129(0.8) 1/124 (0.8) 0.96(0.06-15.20) .99 SRR o vz
Nonfatal cardiac artest 0 2/124(1.6) 0.19 (0.01-3.97) 24 :‘)ﬁ:'tm'::":j’;’sgfm‘e
Acute kidney injury” 17/129(13.2) 12/124 (9.7) 1.36 (0.68-2.73) 38 by 0.3 mg/dL or greater within
New-onset atrial fibriltation 4/129(3.1) 5/124 (4.0) 0.77(0.21-2.80) 75 48 hours, (2) mcrease in serum
P creatinine by a factor of 1.5 times
vincipatsafety outcome baseline or greater, or {3) decrease
Major bleeding 6/129(4.7) 2/124 (1.6) 2.88 (0.59-14.02) 28 i urine volume to less than
Non-ICU stratum 2/84 (2.4) 2/86(2.3) 1.02 {0.15-7.10) >.99 0.5 mg/kg/ for 6 hours per Kidney
ICU stratum 4/45 (8.9) 0 762(0.42-137.03) .12 Disease: improving Global

Qutcomes standard definition

Spyropoulos, JAMA internal med, 2021

HEP-COVID study

Pas de bénéfice chez les patients de réanimation
38% d’anticoagulation a dose intermédiaire dans le groupe standard



