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Antithrombotic Therapy in COVID-19

* Antithrombotic therapy for non-hospitalized patients. (Outpatients)
* Antithrombotic therapy for non-critically ill, hospitalized patients. (Inpatients)
* Antithrombotic therapy for critically ill, hospitalized patients. (ICU Patients)

Antithrombotic therapy for patients discharged from hospital. (Post-discharge Patients)
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More severe symptoms, need for

STAGE 2 STAGE 3

POST-DISCHARGE PERIOD

Symptoms  Mild symptoms, no need for Criticalillness, mechanical

respiratory support

oxygen therapy

ventilation and organsupport

Inflammation Mild, local Moderate, local +/- systemic Hyperinflammation, systemic
D-dimer 2-3 times ULN 3-6 times ULN > 6 times ULN
Fibrinogen Normal / increased Normal / increased Increased (decreased in DIC)

Platelet count
Prothrombin time

DIC

Normal
Normal

No

100-150 x 10°/L

Normal to minimally prolonged

No

<100-150 x 10°%/L
May be markedly prolonged

Possible

Risk of bleeding / death
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OUTPATIENT THERAPY

ACTIV-4B

* Randomized, double-blind, placebo-

controlled trial. FINDINGS

Composite primary end point

* 657 symptomatic clinically stable
outpatients with COVID-19, randomly 0.7% 0.7%
allocated ina 1:1:1:1 ratio to aspirin (1 of 144 patients) (1 of 135 patients)
(81 mg/day), prophylactic-dose |
apixaban (25 mg b|d)’ therapeutic- lherapeutic apixaban Placebo
dose apixaban (5 mg bid), or placebo 1.4% 0.7%
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(n = 164) for 45 days_ (2 of 143 patients) (1 of 136 patients)

* The study were early terminated Rate difference vs placebo:
because of the lower than anticipated aspirin, 0.07 (95% C1 not calculable)
event rates. prophylactic apixaban, 0.7 % (95% CI, -2.1% to 4.1%)

therapeutic apixaban, 1 .4% (95% Cl, -1.5% to 5.0%)

* Treatment with aspirin or apixaban
compared with placebo did not reduce
the rate of a clinical outcomes.

Connors JM, Brooks MM, Sciurba FC, et al. Effect of antithrombotic therapy on clinical outcomes in outpatients with clinically stable symptomatic COVID-19: the ACTIV-4B randc



OUTPATIENT THERAPY

PREVENT-HD
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PRIMARY EFFICACY OUTCOME
ITT vs mITT ANALYSIS SETS

] ] ITT (n=1284) miTT (n=1197)
* Randomized, double-blind, Yo e :

placebo-controlled trial.
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* Compared rivaroxaban 10 mg ! 2
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n O n - h O S p i tal i Z e d p ati e n tS . Note: mITT = randomized participants who took at least one dose of study intervention

PRIMARY EFFICACY OUTCOME 0=
* |t was not found to reduce ITT vs mITT ANALYSIS SETS
composite events of venous e ———— M

and arterial thrombotic A "
events, hospitalization, and LT A =
death. b j

Relative Days from Randomization Relative Days from Randomization

Piazza G, et al. Rivaroxaban to Reduce the Risk of Major Venous and Arterial Thrombotic Events, Hospitalization and Death in Medically Il Outpatients with COVID-19: Primary R



OUTPATIENT THERAPY

Ananworanich et al.

* Double-blind, placebo-controlled RCT comparing rivaroxaban 10
mg vs. placebo.

* Stopped prematurely after enrolling 497 (82%) of target sample
size.

* Rivaroxaban did not reduce the disease progression in high-risk
adults with mild COVID-19.

Ananworanich J, et al. Randomized Study of Rivaroxaban vs Placebo on Disease Progression and Symptoms Resolution in High-Risk Adults With Mild Coronavirus Disease 2019



OUTPATIENT THERAPY

ETHIC

* Open-label RCT of
standard-intensity ks T
prophylactic anticoagulation h
with enoxaparin for 21 days
vs. standard of care.

> 804

60 -
Unadjusted hazard ratio 1-09 (95% Cl 0-49-2-43);
log-rank p=0-83

40 -

* Primary outcome was

201

Cumulative survival from all-cause
death or hospitalisation (%)

composite of death or -
hospitalization. 0+ ; T )
Nigribarat fek Time from randomisation (days)
* Enoxaparine did not reduce O chdde: W i@ mg | G

the clinical outcomes. Enoxaparin 105 (0) 95 (1) 91(2) 91(2)

Cools F, Virdone S, Sawhney J, et al. Thromboprophylactic low-molecular-weight heparin versus standard of care in unvaccinated, at-risk outpatients with COVID-19 (ETHIC): an c



OUTPATIENT THERAPY

OVID Study

* Open-label RCT comparing
standard intensity prophylactic —
anticoagulation with enoxaparin -
for 14 days vs. standard of care.

759

incidence (%)

50

* Primary outcome was composite

Cumulative

of death or hospitalization. E )
* Stopped prematurely after 472 o Y oo
(51%) of the original sample size " e 240 0 s a0

was enrolled due to futility in
Interim analysis.

* Enoxaparin therapy did not
reduce the adverse outcomes.

Barco S, Voci D, Held U, et al. Enoxaparin for primary thromboprophylaxis in symptomatic outpatients with COVID-19 (OVID): a randomised, open-label, parallel-group, multic



OUTPATIENT THERAPY

Gonzalez-Ochoa AJ et al.

* Randomized Controlled Trial
evaluated Sulodexide vs. placebo. A S

Placebo — wwwwm
Long Rank (p= 0.05)
b Breslow (p=0.04)

* Primary outcome was composite
of hospitalization, supplemental 5
oxygen requirement and mortality.

m

Days from randomization

Number at risk

* Treatment of COVID-19 patients S B B
with sulodexide, when provided T
within 3 days of clinical onset, 1)
Improved their clinical outcomes.

* There were no between-group
differences in thromboembolic
events, major bleeding, or o
mortality. ————

Gonzalez-Ochoa AJ, Raffetto JD, Hernandez AG, et al. Sulodexide in the Treatment of Patients with Early Stages of COVID-19: A Randomized Controlled Trial. Thromb Haemost. 2



INPATIENT THERAPY

Percentage of Patients with Moderate Disease Who Survived
until Hospital Discharge without Receiving Organ Support

Multiplatform Trial

C|0.2 ’ 76.4’7“_‘!

801/1048

of Patients

Percentage

* Open-label, adaptive,
multiplatform, RCT comparing
full-intensity prophylactic PhempaisioDioe Usual-Care
anticoagulation vs. usual care.

* Combined the results of 3 RCTSs.

]
3 07
® 037
o
(ACTIV-4A/ ATTACC/ REMAP- ~a
s
2 02 W Therapeutic-dose
§_ anticoagulation
g M Usual-care thromb
& 01 prophylaxis

| e
-1 0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

* Trial stopped for superiority after i
enrolling 2219 participants. ;

* Full-intensity anticoagulation had -
ahlgh probab“ity of increasing R T S T ST YR

Proportion of Patients

organ-support-free days, and also

- - - I, [ -, EimE.
reduced In_hospltal mortallty. (de-;th)o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 2105;2:n

ATTACC Investigators; ACTIV-4a Investigators; REMAP-CAP Investigators, et al. Therapeutic Anticoagulation with Heparin in Noncritically Ill Patients with Covid-19. N Engl J Me



INPATIENT THERAPY

HEPCOVID Trial

Multicenter randomized clinical
trial recruited hospitalized adult
patients with COVID-19 with D-
dimer levels more than 4 times the
upper limit of normal or sepsis-
iInduced coagulopathy score of 4
or greater.

Therapeutic dose heparins
reduced the incidence of major
thromboembolism or death
compared to
prophylactic/intermediate-dose
heparins.

This observation were not evident
In the critically ill patients that
were included in the study
(~33%).

POPULATION
136 Men, 117 Women

Hospitalized adults with COVID-19 and
D-dimer >4x upper limit of normal or
sepsis-induced coagulopathy score >4

Mean age, 66.7 y

FINDINGS

Study participants who received therapeutic-dose LMWH had
significantly lower rates of the primary thromboembolism/mortality
outcome than those who received standard-dose heparins

Proportion of participants with primary outcome

Therapeutic-dose Standard-dose
LMWH heparins

28.7% ‘ 41.9%

Relative risk of primary outcome: 0.68 (95% Cl, 0.49-0.96); P= .03
Relative risk of major bleeding: 2.88 (95% Cl, 0.59-14.02); P = .17

Spyropoulos AC, Goldin M, Giannis D, et al. Efficacy and Safety of Therapeutic-Dose Heparin vs Standard Prophylactic or Intermediate-Dose Heparins for Thromboprophylaxis i



INPATIENT THERAPY

RAPID Trial

* Randomised controlled,
adaptive, open label clinical trial
comparing therapeutic heparin
with prophylactic heparin in 465
adult patients.

* |n moderately ill inpatients with
COVID-19 and increased D-

dimer levels, therapeutic heparin

was not significantly associated
with a reduction in the primary
outcome but the odds of death
at 28 days was decreased.

* The risk of major bleeding were
low In this trial.

Sholzberg M, Tang GH, Rahhal H, et al. Effectiveness of therapeutic heparin versus prophylactic heparin on death, mechanical ventilation, or intensive care unit admission in moc

& https://bit.ly/BM)c19hep

thebmj Visual Abstract 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 Ssummary

i Randomised Adaptive, | Blindly adjudicated ‘ @ 28 hospital sites

/‘ H . . . .
B Study design controlled trial | open label | outcomes In six countries

66 465 adults admitted to hospital, Mean age Sex
56.8% male

™ Population moderately ill with covid-19 60 years

Control

Prophylactic dose %
heparin

§ 237

th outcomes —— Oddsratio 95% C| ———
Assessed up to 28 days 0.06 041 0.2 04 06 1 2 3

Primary composite outcome * & R[4 — e f 21.9%
Death from any cause $1.8% @ ?7.6%
Invasive mechanical ventilation @& 154 & f 6.8%
ICU admission t 14.5% —— t17.7%
a o,
. (-]

Experimental

S Comparison

Therapeutic dose
heparin

f 228

.
o

Favours control >

Venous thromboembolism
ISTH major bleeding t

< Favours experimental

* Includes death, invasive or non-invasive mechanical ventilation, or ICU admission
t As defined by the International Society on Thrombosis and Haemostasis

© 2021 BM] Publishing group Ltd.



INPATIENT THERAPY

ACTION Trial

* Pragmatic, open-label (with blinded
adjudication), multicentre,
randomised, controlled trial, at 31
sites In Braazil.

400004 I Therapeutic anticoagulation group
I Prophylactic anticoagulation group

Win ratio 0-86 (95% Cl 0-.59-1-22), p=0-4044

23-9%

Ties

* 615 hospitalized patients with
elevated D-dimer, randomized to
rivaroxaban 20mg/d (or full-intensity
heparin in unstable patients followed e
by rivaroxaban until day 30) or S -

Time (days)

standard dose prophylaxis.

anticoagulation group
Therapeutic 310 308 304 300 296 289 286 281 277 275 275
anticoagulation group

* Therapeutic anticoagulation with
rivaroxaban or enoxaparin followed :
by rivaroxaban to day 30 did not
Improve clinical outcomes and

increased bleeding compared with e SN eRE |
prophylactic anticoagulation. L e R

ortality (%)

ulat

C

23-9%

Lopes RD, de Barros ESPGM, Furtado RHM, et al. Therapeutic versus prophylactic anticoagulation for patients admitted to hospital with COVID-19 and elevated D-dimer concet



INPATIENT THERAPY

RECOVERY Trial
* Randomised, controlled, open-
label, platform trial, several 100 — Aspirin group
. —— Control group
possible treatments were 307
compared with usual care in
patients hospitalized with COVID- 25+
19. A RR 0-96 (0-89-1-04)
R 207 Log-rank p=0-35
* Compared aspirin with usual care. 5 .
=
* In patients hospitalized with ifre
COVID-19, aspirin was not
associated with reductions in 28 5 -
day mortality or in the risk of
progressing to invasive 01 : & T 2,
mechanical ventilation or death, N Time since randomisation (days)
but was associated with a small t;\::)i:;agtrgjp 7351 6859 6488 6228 6106
Increase In the rate of being Usual care group 7541 7035 6626 6360 6223

discharged alive within 28 days.

RECOVERY Investigators. Aspirin in patients admitted to hospital with COVID-19 (RECOVERY): a randomised, controlled, open-label, platform trial. Lanc



INPATIENT THERAPY

Berger JS et al.

* Open-label, bayesian, adaptive
randomized clinical trial including 562
non—critically ill patients hospitalized
for COVID-19.

Therapeutic dose of heparin plus P2Y12 inhibitor

Therapeutic dose of heparin only (usual care)

* Compared therapeutic dose of heparin
plus a P2Y12 inhibitor with therapeutic
dose of heparin only.

Cumulative probability of
organ support or death
o
-

(Wa]

* Ticagrelor was the preferred P2Y12 % ; i s
Inhlbltor. Days since randomization

No. at risk
Heparin plus P2Y12 inhibitor 293 222 220 219 218
Heparin only 269 213 210 210 210

e Addition of P2Y12 inhibitor to
therapeutic dose of heparin did not
result in an increased odds of
Improvement in organ support—free
days within 21 days during
hospitalization.

Berger JS, Kornblith LZ, Gong MN, et al. Effect of P2Y12 inhibitors on survival free of organ support among non-critically ill hospitalized patients with CC



THERAPY OF ICU PATIENTS

Multiplatform Trial

Open-label, adaptive, multiplatform, RCT
comparing full-intensity prophylactic
anticoagulation vs. usual care.

Combined the results of 3 RCTs. (ACTIV-
4A/ ATTACC/ REMAP-CAP)

1,098 critically-ill patients with COVID-19
randomized to full-intensity heparin-
based prophylactic anticoagulation vs
usual care.

Organ support—free days was the primary
outcome.

The trial was stopped when the
prespecified criterion for futility was met
for therapeutic-dose anticoagulation.

Organ Support-free Days up to Day 21
in Patients with Severe Disease

Adjusted Odds Ratio, 0.83; 95% Crl, 0.67 to 1.03
P ) obability of Futility, 99.9¢

4 Days
IQR, -1t0 16

1 Day
IQR, -1 t0 16

Median Value for Organ
Support-Free Days

Therapeutic-Dose Usual-Care
Anticoagulation Thromboprophylaxis

Overall Rates of Major Bleeding in Patients
with Moderate and Severe Disease

Moderate Disease Severe Disease

n Adjusted Odds Ratio, 1.80; Adjusted Odds Ratio, 1.48;
= 95% Crl, 0.90 to 3.74 95% Crl, 0.75 to 3.04
s
o
o 3.8%
- 20/58. 2.3%
£ 1.9% "
Y : Y 13/5
B 22/1180 0.9% 2362
o ' :

. 9/1047

Therapeutic-Dose Usual-Care Therapeutic-Dose Usual-Care

Anticoagulation Thromboprophylaxis Anticoagulation Thromboprophylaxis

Goligher EC, Bradbury CA, McVerry BJ, et al. Therapeutic anticoagulation with heparin in critically ill patients with Covid-19. N Engl J Med. 2021; 385: 777-89.



THERAPY OF ICU PATIENTS
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Hazard ratio, 1.06 (0.83-1.36); P=.61

o
o]
1

INSPIRATION Trial

Intermediate-dose enoxaparin

Standard-dose enoxaparin

o
o

o
»

o
L

Probability of the primary outcome

* An open label randomized controlled

trial (INSPIRATION) study KR B T
' Days after randomization
No. of patients at risk
Intermediate dose
° . . . To.tal 276 235 196 175 156 154 150
Patients with COVID-19 admitted to pmpoone 0413l sz

VTE 0 4 1 1 2 0 0

Intensive care were randomized to chemicswake 0 6 0 o 1 o o

Standard dose

Intermediate-dose versus standard- e oeome o aALmaam e e

All-cause mortality 0 38 29 172 212

dose prophylactic anticoagulation for T e S L4 b2
30 days.

o oo,
O = O

* |ntermediate-dose compared with 5 | _
standard-dose prophylactic A —
anticoagulation did not reduce a p o sonerkens o
composite of death, treatment with g
ECMO, or venous or arterial g
thrombosis at 30-days and 90-day }
follow-up. T

Sadeghipour P, Talasaz AH, Rashidi F, et al. Effect of intermediate-dose vs standard-dose prophylactic anticoagulation on thrombotic events, extracorporeal membrane oxygenation treatment, or mortality among patients with COVID-19 admitted to
the intensive care unit: the INSPIRATION randomized clinical trial. JAMA. 2021; 325: 1620-30.

Bikdeli B, Talasaz AH, Rashidi F, et al. Intermediate-dose versus standard-dose prophylactic anticoagulation in patients with COVID-19 admitted to the ilntensive care unit: 90-day results from the INSPIRATION randomized trial. Thromb Haemost.
2021; 122: 131-41.



THERAPY OF ICU PATIENTS

Perepu et al.

* Multi-center, open-label,
randomized controlled trial.

50

* Compared standard %f“‘ i
orophylactic dose versus P
iIntermediate dose 2 20-
enoxaparin. g 10-

&

* |In hospitalized adults with "S5t 15 20 25 %
severe COVID-19, standard — =
prophylactic dose and ele @ £ B B W WM

Intermediate dose enoxaparin
did not differ significantly in
preventing death or
thrombosis at 30 days.

Perepu US, Chambers |, Wahab A, et al. Standard prophylactic versus intermediate dose enoxaparin in adults with severe COVID-19: A multi-center, open-label, randomized controlled tri



THERAPY OF ICU PATIENTS

COVID-PACT Trial T
§ = fmszeses P
* |CU patients with COVID-19
e Randomized to full-intensity vs
standard-dose prophylactic B s
anticoagulation. ome “ : -
. . ITT
* Also randomized to clopidogrel vs no
P2Y12 inhibition.
A)
* In critically ill patients with COVID-19, T SRR et

HR 0.56 (0.32, 0.99)
P-value=0.046

full-dose anticoagulation, but not
clopidogrel, reduced thrombotic
complications with an increase Iin
bleeding, driven primarily by
transfusions in hemodynamically

Cumulative Incidence Function f
R Primary Efficacy Endpoint

stable patients, and no apparent ws * o :
excess in mortality. LI

Bohula EA, Berg DD, Lopes MS, et al. Anticoagulation and Antiplatelet Therapy for Prevention of Venous and Arterial Thrombotic Events in Critically Ill Patients With COVID-19: COVID-P



POST-DISCHARGE PATIENTS

MICHELE Trial

1004, 1 Control

* 320 post-discharge patients of B Raroabir
with COVID-19 randomized to 0
rivaroxaban 10 mg/day or no 8
anticoagulation for 35 days. g Z: oo (e
.g number needed to treat 16;
] ] ] ] S 54 9-43% relative risk reduction 67%
* High risk patients discharged g
after hospitalisation due to 3-
COVID'19, “T 3-14%
t_hromboprophylaxis with ; v o
rivaroxaban 10 mg/day for 35 Primaryendpoint* Major bleeding |

days improved clinical
outcomes compared with no
extended thromboprophylaxis.

Ramacciotti E, Barile Agati L, Calderaro D, et al. Rivaroxaban versus no anticoagulation for post-discharge thromboprophylaxis after hospitalisation for COVID-19 (MICHELLE): an open-I:



Antithrombotic Therapy in COVID-19

Summary

OUTPATIENT THERAPY INPATIENT THERAPY THERAPY OF ICU POST-DISCHARGE
PATIENTS
E4suLODEXIDE E4PROPHYLACTIC EdPROPHYLACTI DOSE | [EdRIVAROXABAN
e Gonzalez-Ochoa | DOSE HEPARIN BASED | HEPARIN BASED e MICHELLE
Al et al. ANTICOAGULATION ANTICOAGULATION
e Observational e Observational
Studies and Studies and
indirect indirect
evidence from evidence from
RCTs. RCTs.
3¢ RIVAROXABAN E4THERAPEUTIC DOSE | 3¢ THERAPEUTIC DOSE
e PREVENT-HD HEPARIN BASED HEPARIN BASED
e Ananworanich et | ANTICOAGULATION ANTICOAGULATION
al. e Multiplatform
e Multiplatform Trial
Trial
e HEP-COVID
e RAPID
3 ASPIRIN/APIXABAN | I RIVAROXABAN I INTERMEDIATE-
e ACTIV-4B e ACTION DOSE HEPARIN BASED
ANTICOAGULATION
e [NSPIRATION
e Perepuetal.
S ENOXAPARIN I ASPIRIN K P2Y12 INHIBITORS
e ETHIC e RECOVERY e COVID-PACT
e OVID

I P2Y12 INHIBITORS
e BergerlJSetal.
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