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Flash 2023

= Traitement ambulatoire: pour qui et comment?

m Embolie pulmonaire grave: thrombolyse ou thrombectomie per cutanée?

= Embolie pulmonaire et cancer: quelle prise en charge en 2023¢



How 1o select the patients?

Parameter
Age

Male sex

Cancer

Chronic heart
failure

Chronic pulmonary
disease

Pulse rate =110
b.pm.

Systolic BP <100
mmHg

Respiratory rate
>30 breaths per
min

Temperature
<36°C

Altered mental
status

Arterial oxyhaemo-
globin saturation
<90%

Original

version’?
Age in years
+10 points
+30 points
+10 points
+10 points
+20 points

+30 points

+20 points

+20 points

+60 points

+20 points

1 point (if age >80
years)

1 point

1 point

1 point

1 point

2 approaches

 Prognostic score:
=> short-term mortality

PESI score or

Simplified PESI

« Empirical clinical
criteriq:.

=> Does my patient

need to be hospitalised?

HESTIA criteria

Is the patient hemodynamically unstable?*

Is thrombolysis or embolectomy necessary?

Active bleeding or high risk of bleeding?t

More than 24 h of oxygen supply to maintain oxygen
saturation > 90%?

Is pulmonary embolism diagnosed during anticoagulant
treatment?

Severe pain needing intravenous pain medication for
more than 24 h?

Medical or social reason for treatment in the hospital for
more than 24 h (infection, malignancy, no support
system)?

Does the patient have a creatinine clearance of
< 30 mL min~'2f

Does the patient have severe liver impairment?§

Is the patient pregnant?

Does the patient have a documented history of
heparin-induced thrombocytopenia?

Yes
Yes
Yes
Yes

Yes
Yes
Yes

No
No
No
No

No
No
No




Triaging acute pulmonary embolism for home
treatment by Hestia or simplified PESI criteria:
the HOME-PE randomized trial  mrreteremacan asues

m 1975 normotensive patients with

. . . PE diagnosis Inclusion - randomization Referral decision Scheduled 3-month follow-up
acute PE randomized to a triaging . . A I
strategy for Home treatment based : : :
on HESTIA criteria vs sPESI § [T teeadmanagement sty
= |n both groups, the physician-in- . (~patients with N | litimbio sl 2 Iborkomoniy
charge could overrule the u Follow-up
allocated rule in case of imperative P Wbl - Rkt
medical or social reason but had to
document his decision. ;| Eligible consenting
;. normotensive

patients with PE

m  Specific patient pathway

“Thrombosis Team” in all centres to e = i i
eﬂSL'Jre 24h COI’:G by Telephone s-PESI score =0 — Outpatient
service for patients discharges : bd{| Home recommended [*, ¥ treatment
9 g FD"OW'Up

home s-PESI score >0 ;. In-hospital

. : : Hospital recommended 1 treatment

= 30-d composite of recurrent VTE, E
major bleeding or all-cause death : : : Pof :
(non inferiority analysis) e —e P oenensevaad A — v-»>
<24H <24H
DO D3 D14 D30 D90

m Rate of patients actually treated at

horlne (i-?- discharged <24h after Physician in ED or unscheduled admission unit Thrombosis team
inclusion



Normotensive patients with acute pulmonary embolism

In 26 hospitals from 4 European countries ® FOI’ TI’IC]gIﬂg ﬂOI’mOTeﬂSIVG PE pOTIeﬂTS,

What is the best strategy for triaging patients with acute pulmonary embolism for home treatment?
HOME-PE study
|
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In over_all P=0.004 for
population non-inferiority
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M Recurrent venous thromboemblism [Jjj Major bleeding i Death European Heart Journal (2021) 42, 3146-3157




Normotensive patients with acute pulmonary embolism

In 26 hospitals from 4 European countries ® FOI’ TI’IC]gIﬂg ﬂOI’mOTeﬂSIVG PE pOTIeﬂTS,

What is the best strategy for triaging patients with acute pulmonary embolism for home treatment? -
HOME-PE study
|
‘ +

i ﬁg) Hestia triaging strategy sPESI triaging strategy ¢ A STI’OTegy bCISGd on HESTIA I’U|e |S OT
il e —_— least as safe as a strategy based on

o~ sPESI score
Qualification n
39.4% 48.4%

« HESTIA qualified less patients as eligible

Sha,eddecision\ﬁ‘;% n h for outpatient care than sPESI but was
® 38 364% less frequently overruled by the

I Decision of hospitalisation overruling the qualification p h ys i C i an _i N-C h a rg e an d | e d -I-O b e -I--I-e r

applicability
Home P=0.41 for
treatment superiority
38.4% 36.6%

In overall P=0.004 for
population non-inferiority
In patients 5
treated at home \ @

M Recurrent venous thromboemblism [Jjj Major bleeding i Death European Heart Journal (2021) 42, 3146-3157
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Normotensive patients with acute pulmonary embolism

In 26 hospitals from 4 European countries ® FOI’ TI’IC]gIﬂg ﬂOI’mOTeﬂSIVG PE pOTIeﬂTS,

What is the best strategy for triaging patients with acute pulmonary embolism for home treatment? -
HOME-PE study
|
‘ +

p ﬁ’J Hestia triaging strategy SPESI triaging strategy ¢ A STI’OTegy bCISGd Oﬂ HESTIA I’U|e |S OT
rendomisation e i least as safe as a strategy based on

. SPESI score
Qualification n ﬁ
S « HESTIA qualified less patients as eligible
&

for outpatient care than sPESI but was

less frequently overruled by the
.Deasnonofhospltallsatlonoverrulmgthequallﬂcatlon physicio n_in_chorge and led to better
applicability

Home P=0.41 for n
treatment uperiori ° i [ [ '
superioriy (" [ With  both strategies, iIn hospitals

organized for outpatient management,

more than a third of PE patients could
podtoh A B s be managed at home with a low rate
N

Assessment

Shared decision

e
c
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§
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©
c
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of complications

In patients
treated at home

European Heart Journal (2021) 42, 3146-3157




Recommendation Class® Level”

: Carefully selected patients with low-risk PE
Pa rco u rS d e SO I n S should be considered for early discharge and

continuation of treatment at home, if proper lla

Recos MVTE

outpatient care and anticoagulant treatment
c 178206,317-319

can be provided
TO 1 mois 3-6 mois

TRAITEMENT TRAITEMENT

DIAGNOSTIC TRAITEMENT PREVENTION SECONDAIRE

INITIAL D’ENTRETIEN

CS<72h ° G CS 3-6 mois CS annuelle

Urgences
i ’ * suiviclinique
. . * diagnostic . -
5 A * confirmation T étiflogique SUlvi
diagnostique démarche initiale su!v! C |r,1|que . - Gt thérapeutique
.  suivi thérapeutique SRl el + évaluation des
e analysede et choix . : squell
e " : * orientation Sequeties séquelles
g . therapeutique étiologique * durée optimale - aelvEedu
*  traitement initial e : d i v
i + débriefing patient u traitement rapport
d’attaque  débriefing patient . ETP e choix traitement bénéfice risque
. orientation . g
plan de soins et ETP du traitement

Sanchez et al Rev Mal Respir 2019
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Risk stratification based on early mortality risk:
2019 ESC / ERS guidelines

[ Patient with objectively confirmed PE ]

Haemodynamic instability?

v
(1) Cardiac arrest (2) Obstructive shock®®~7° (3) Persistent hypotension
Need for cardiopulmonary Systolic BP < 90 mmHg or vasopressors required Systolic BP < 90 mmHg or systolic BP drop >40
resuscitation to achieve a BP >90 mmHg despite adequate mmHg, lasting longer than 15 min and not caused by
filling status new-onset arrhythmia, hypovolaemia, or sepsis
And

I
End-organ hypoperfusion (altered mental status; cold, '

1
clammy skin; oliguria/anuria; increased serum lactate)

« These patients are rares:
«  ICOPER (1995-1996)': 4,2% (103/2454)
« RIETE (2001-2016)2: 3,5% (1207/34380)

« German healthcare database (2005-2015) 3: 3,5% (30939/885806)
High mortality rate: 30-40%; 60-70% if cardiac arrest

Konstantinides SV et al, Eur Heart J 2019: doi:10.1093/eurheartj/ehz405



Therapeutic goals of high-risk PE

m Rapid haemodynamic stabilisation
m |[mprove RV function
— Volume expansion
— Positive inotfropics agents
m [ncrease systolic blood pressure and RV coronary perfusion
— VASOPressors

m Restoration of pulmonary blood flow : decrease RV afterload
— Primary reperfusion treatment
Fibrinolysis or embolectomy (surgical/per-cutaneous)
— Avoid recurrent PE
Anficoagulant freatment: UFH / LMWH



Thrombolysis vs anticoagulant alone in High risk PE

Thrombolysis Control M-H. Odds Ratio
Study evenis Total Events Total _ OR (95%CI) Weights

1 = Studies including high=risk PE

UPET (1970) 6 82 7 78 — i 0.80 (0.26; 2.50) 16.0%
Ly (1978) 1 14 2 1 . 035 (0.03; 442) 5.0%
Dotter (1979) 1 15 2 16 . 050 (0.04; 617) 4.4%
Jerjes—Sanchez (1935) 0o _4 4 4= : 0.01 (0.00; 0.77) 9.8%
Fixed effect model 8 @ 15 @ — 0.48 (0.20; 1.15) 35.2%

Heterogeneity: 12=22.2%

Studies including®

High-risk PE
OR (95%0) .......

Mortality 048 (0.20t0 1.15)

PE mortality 0.15(0.03t0 0.78)

Death or treatment 0.18 (0.04tc 0.79)

escalation
PE recurrence 097 (0.31t0 2.98)
*Not exclusively.
B | T - | 1
0.01 01 0512 10 65

Eur Heart J 2015;36:605-14

Favours thrombolysis Favours control



Systemic thrombolytic therapy for acute
pulmonary embolism: a systematic review
and meta-analysis Eur Heart J 2015;36:605-14

Christophe Marti'*, Gregor John', Stavros Konstantinides?, Christophe Combescure?,
Olivier Sanchez?, Mareike Lankeit?, Guy Meyer4, and Arnaud Perrier!

Efficacy
Intermediate risk PE Odds Ratio (95% CI)
N=1135
Mortality 0.42 (0.17 — 1.03)
PE mortality 0.17 (0.05 - 0.67)

Death or treatment
escalation

0.37 (0.20 — 0.69)

PE recurrence 0.25 (0.06 - 1.03)



Systemic thrombolytic therapy for acute
pulmonary embolism: a systematic review
and meta-analysis Eur Heart J 2015;36:605-14

Christophe Marti'*, Gregor John', Stavros Konstantinides?, Christophe Combescure?,
Olivier Sanchez?, Mareike Lankeit?, Guy Meyer4, and Arnaud Perrier!

Safety

Thrombolysis
Major bleeding: 9.9%
Fatal or intracranial haemorrhage: 1.7%

All studies Other Group
thrombolytics difference
SR ( FS%CI) ........ b '1(%) s (95% CI) ..... OR(95%CI) ..... SR (95%(:') ........ A
Major bleeding 291(195t0436) <0001 25 1.07 (043 to 2.62) | §5.02 (2.72t09.26) | 2.16 (1.03 to 4.54) 0.02
Fatal/intracranial 3.18 (125 to 8.11) 0008 0O 1.09 (0.27 to 4.40) §§7.32 (1.64t0 3263] NA 0.07

haemorrhage




Improving safety with systemic reduced-dose lysise

Reduced versus standard dose
A meta-analysis of 3 studies

Zhang Z, et al. Thromb Res 2014;133:357-363

lowdose  standard dose Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
1.3.1 Major bleeding

Goldhaber 1994 2 61 29 20.3%  0.46[0.06,3.42] — &

Sors 1994 3 3% 4 17 385%  0.30[0.06,1.51] — &

Wang 2010 2 65 53 413%  0.30[0.06, 1.64] — &
Subtotal (95% CI) 162 99 100.0%  0.33[0.12,0.91] E

Total events ¥ 1

Heterogeneity: Chiz = 0.13, df = 2 (P = 0.94); R = 0%

Test for overall effect: Z = 2.14 (P = 0.03)

1.3.2 Recurrent PE

Goidhaber 1994 6 61 2 29 415%  1.47[0.28,7.79)

Sors 1994 2 36 1 17 21.8%  0.94[0.08, 11.16]

Wang 2010 1 85 2 53 368%  0.40[0.04,4.52)

Subtotal (95% CI) 162 99 100.0%  0.96 [0.30, 3.04]

Total events 9 5

Heterogeneity: Chiz = 0.76, df =2 (P = 0.68); R =0%

Test for overall effect: Z = 0.07 (P = 0.95)

1.3.3 All cause mortality

Goldhaber 1994 5 6 1 20 27.7%  2.50[0.28, 22.44] —
Sors 1994 0 36 0 17 Not estimable

Wang 2010 1 65 53 72.3%  0.26[0.03,258] '_‘._'_
Subtotal (95% CI) 162 99 100.0%  0.88 [0.23,3.37] g

Total events 6 4

Heterogeneity: Chi = 1.95, df = 1 (P = 0.16); 12 = 49%
Test for overall effect: Z=0.19 (P = 0.85)

0.01

Test for subgroup differences: Chiz =2.28, df =2 (P = 0.32), k= 12.3%

0.1 1 10
low dose standard dose




Catheter-directed treatment options in PE

FIGURE 4 Penumbra Indigo Aspiration System

FIGURE 2 AngioVac Device

FIGURE 3 FlowTriever Device

A




Catheter-directed treatment in PE:
Impressive images of clot removal...

RE 4 Penumbra Indigo Aspiration System

Left
pulmonary
artery




Catheter-directed treatment in PE;
registries and RCT

Inclusion
criteria

Infermediate | High- Primary
high-risk PE | risk PE outcome

SEATTLE 2, 2015 USAT (EKOS) RV/LV > 0.9 RV/LV at H48
FLARE, 2019 FlowTriever No 106 RV/LV > 0.9 RV/LV at H48
Device related

. death, MB, intra-

FLASH, 2023 FlowTriever No 800 RV/LV > 0.9 orocedural
adverse event
Indigo
EXTRACT-PE, 2021 o= No 119 RV/LV >0.9 RV/LV at H48
aspiration

ULTIMA, 2014 USAT (EKQS) Anticoagulant RV/LV > 1 RV/LV at H24
. RV/LV > 1 Miller score

SUNSET sPE, 2021 USAT (EKOS) Other CD Tlysis +/-1cTn/BNP (CTPA) at H48
; : TRV, |sPAP,

Kroupa et al, 2022 CD Tlysis anticoagulant RV/LV >0,9 |@anadi: H48
CANARY, 2022 CD Tlysis Anticoagulant RV/LV > 0,9 RV/LV at M3




Catheter-directed treatment in PE:
all-cause mortality and major bleeding

Study, year Device Comparator Pafients, n 30-d all-cause 30-d major Intracranial
‘ mortality bleeding bleeding

SEATTLE 2, 2015
FLARE, 2019

FLASH, 2023
EXTRACT-PE, 2021

ULTIMA, 2014
SUNSET sPE, 2021
Kroupa et al, 2022

CANARY, 2022

OPTALYSE, 2018

USAT (EKOS)
FlowTriever

FlowTriever

Indigo
aspiration

USAT (EKOS)
USAT (EKOS)
CD Tlysis

CD Tlysis

USAT (EKOS)

Anticoagulant
Other CD Tlysis
anticoagulant

Anticoagulant

Various dosing
& tfiming

106

800

119

59

82

23

94

100

2.7%
0.9%

0.8%

2.5%

0 vs 3.4%
5% vs O
OvsO

0 vs 6.5% at M3

1%

10%
0.9% at H48

1.4% at H48

1.7% at H48

OvsO
2.5% vs 0
OvsO

2.1% vs 0

4% at D3

0

0

0

OvsO
2.5% vs 0
OvsO

OvsO

2%



What do the guidelines saye

2021 ACCP guidelines
20] 9 ESC gU|dellneS Guidance statements:

7. In patients with acute PE associated with hypotension
g, systolic BP < 90 mm Hg) who do not have a high

Systemic thrombolytic therapy is recommended
* In highrisk PE
« |In patients with intermediate high-risk PE who deteriorate

Catheter-directed treatment should be considered
as an alternative Iif systemic thrombolysis is
contraindicated or has failed

rioration on anticoagulation treatment. likely to cause death before systemic thrombolysis
= = - . : g can take effect (eg, within hours), if appropriate
oc PRoutine use of primary systemic thrombolysis = - :

L . : . o B 0 expertise and resources are available, we suggest
E is not recommended in P‘::':}”E with inter- E catheter-assisted thrombus removal over no such

v . [
= mediate- or low-risk PE. intervention (weak recommendation, low-certainty
Konstantinides SV et al, Eur Heart J 2019: doi:10.1093/eurheartj/ehz405 evidence),

CHEST 2021; 160(6):e545-e608
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MTEV et cancer

T B 1997-2001 ™ 2002-2006

140 1

53 Risque de MTEV x 4-7 en cas de cancer Pancréas

120

100 1

Variable selon type de cancer - stade de la maladie -
délai apres le diagnostic - traitement — comorbidités

604 Poumon

Cerveau
60 4

Ovaire
40 4

0 0 0O

v ) .
W Incidence en augmentation

Sein

20 - Controle

Taux de thrombo-embolie veineuse (pour 1000 personne-années)

0 . 0 . . . o A .
50% forme symptomatique 50% diagnostic fortuit SIS G T [ R E L D O fe G RS e e
PR -253}‘20\" FEFE R O OE v_&"‘ .’,\\o&’ & \\-ga"’ < A \’o‘(& T
& 06‘2' <& o° < o

< a e &
@Ae’ < N

<

&

-+

Oger et al, Thromb Haemost 2007 ; d’aprés Walker et al. Eur J Cancer 2013, Farge et al Medicine 2015, Angelini et al Am J Hematol 2019



30
Recurrent venous
H thromboembolism
\ . , 2 3
. E |
TAC: 2¢mecause de mortalité E
\ . N EZOI
apres le cancer lui méme )
é
3
E
g
__ derécidive (x 2-3) |} R T —
3
] - ' :
0 1 2 3 4 5 8 T -] 9 10 n 12 Time (months)
181 1680 29 92 73 64 Cancer
\ 661 61 802 161 120 115 No Cancer
De quoi meurt-on ? d’hémorragie (x 2) — _
Major Bleeding
Méta-analyse (29 études prospectives, n= 8000 patients) Taux de létalité .
Taux exprimés pour 100 personne-années de suivi % 0|
f g Des récidives 3
Récidive 23,7 (1€95 20,1-27,8) 14,8% €
BRRPE recidive fatale 1,9 (IC95% CI: 0,8-4,0) 3 el
Saignement majeur 13,1 (IC95% 10,3-16,7) s i _ —
hémorragies 3| _ -  — .
” Saignement majeur fatal 0,8 (IC95% 0,3-2,1) majeures 8,9% |~
0,,,.‘.A 2 3 4+ 5 e" T 8 0 "0 "T ;: éﬂ'n’\wm
51 6% 515 b A 126 o Cancer

(Mais données sous AVK)

Prandoni et al., Blood 2002, Farge et al Medicine 2015, Angelini et al Am J Hematol 2019, Abdulla Thromb Haemost 2020



Quel traitement anticoagulant en 2023 ?

* HBPM longtemps traitement de référence pour la thrombose associée au

HBPM > AVK

N du risque relatif de récidive thromboembolique de 40 %

* Essai CLOT (Daltéparine vs warfarine 6 mois) : ™ risque récidive a 6 mois (9% vs 17%)?

e Meéta-a nalyse : RR (IC95%) Intervention AVK poids
CLOT —_—— 0.51(0.33,0.79) 27/336 53/336 41.31
LITE - 0.60 (0.23,1.59) 6/100 10/100 8.37
Romera + 0.61 (0.11,3.43) 2/36 3/33 2.66
ONCENOX -+ 0.66 (0.16,2.74)  4/61 3/30 3.87
CATCH —_—— 0.69 (0.45,1.07)  31/449 45/451 41.24
CANTHANOX + 0.70 (0.12,4.09) 2/71 3175 2.56
Subtotal (I-squared = 0.0%, p = 0.963) <> 0.60 (0.45,0.79)  72/1053 117/1025  100.00

Risque de récidive plus faible avec I'HBPM

Pas d’augmentation du risque d’hémorragie majeure

Risque plus faible avec I’AVK

RR (IC95%)

CANTHANOX P SR——
LITE B A—
CATCH _—
cLoT B e —
ONCENOX -
Subtotal (l-squared = 23.1%, p = 0.267) <>

0.44 (0.16, 1.19)
1.00 (0.36, 2.75)
1.09 (0.50, 2.36)
1.57 (0.77, 3.18)
3.04 (0.38, 24.28)

1.07 (0.66, 1.73)

Avantages
Prise orale
Action
rapide
Dose fixe

=» Données des essais ?

1lee et al 2003 2 Posch et al Thromb Res 2015



Essais randomisés

Essais AOD vs HBPM : caractéristiques En ouvert

vs Daltéparine (comme CLOT)

\YEIELIE MTEV

Etude Traitement . . Cancer Gl EP+TVP ATCD TEV .
métastatiorie Incidental

HOKUSAI Cancer  Edoxaban (N=522) g QOIO P 9% 32%
Daltéparine (N=524) <12 % 7% 63% 12% 33%
Select-D 2 Rivaroxaban (N=203) 67 58% 43%* 73% NR 53%
Daltéparine (N=203) 67 58% 40%* 71% NR 52%
ADAM-VTE 3 Apixaban (N=150)  64£11 65% 33% 55% 5% NR
Daltéparine (N=150)  64+11 66% 38% 51% 8% NR
Caravaggio * Apixaban (N=576)  67+11 67% 33% 53% 8% 20%
Daltéparine (N=579) 67111 68% 32% 58% 10% 20%
CASTADIVAS Rivaxaban (N=74) 69 77% 20% 90% 24%
Daltéparine (N=84) 71 76% 24% 82% 29%

MTEV : maladie thromboembolique veineuse. HNMCS : hémorragie non majeure cliniquement significative

1. Raskob GE, van Es N, Verhamme P, et al. Edoxaban for the Treatment of Cancer-Associated Venous Thromboembolism. N Engl J Med 2018;378(7):615-624. 2. Young AM, Marshall A, Thirlwall J, et al. Comparison of an Oral Factor Xa Inhibitor With Low Molecular Weight Heparin in Patients
With Cancer With Venous Thromboembolism: Results of a Randomized Trial (SELECT-D). J Clin Oncol 2018;36(20):2017-2023. 3. McBane 2nd RD, Wysokinski WE, Le-Rademacher JG, et al. Apixaban and dalteparin in active malignancy-associated venous thromboembolism: The ADAM VTE
trial. J Thromb Haemost 2020;18(2):411-421. 4. Agnelli G, Becattini C, Meyer G, et al. Apixaban for the Treatment of Venous Thromboembolism Associated with Cancer. N Engl J Med 2020;382(17):1599-1607. 5. Planquette Chest 2021 in press



Essais AOD vs HBPM :

Design

. . . Mortalité
Hémorragie majeure HNMCS OFtallte
toute cause

Etude Traitement . ‘ Récidive TEV
Critere(s) de jugement
. Edox (N=522) Non infériorité 7.9% 6.9% 14.6% 39.5%
Hokusai Cancer?! .y 11.3% 4.0%
_ 070 .U% 8 @
Deliie N=aa) 12 Mo HRO.71 (0.48 -1.068)  HR177(103-304)  ‘11% 36.6%
| 2 Riva (N=203) Pilote 4% 6% 13% 25%
SEEED | Réc TEV 11% 4% . .
Dalte (N=203) 6 Mo HR 0,43 (0,19-0,99)  HR 1,83 (0,68 —4,96) e 30%
_ Dalte (N=150) o 6,3% 1.4% 4.2% 10.6%
B 6 Mo HR 0.09 (0,01-0,78) HR non calculable e o7
c - Apix (N=576) Non infériorité 5.6% 3.8% 9.0% 23.4%
aravaggio Réc TEV 5 9% 2.0%
- : : 0 0
DEMNE7) 6 Mo HR0.63 (0.37 - 1.07)  HR0.82 (0.40 — 1.69) 6.0% 264%
Riva (N=74) Non infériorité 6.4% 1.4% - 25.7%
TSI Réc TEV (Z ou incidental) +
Dalte (N=84) I obstruct® 10.1% 3.7% 23.8%
3 Mo HR 0.75 (0.21-2.66) HR 0.36 (0.04-3.43) '

TEV : thromboembolique veineuse. HNMCS : hémorragie non majeure cliniquement significative

1. Raskob GE, van Es N, Verhamme P, et al. Edoxaban for the Treatment of Cancer-Associated Venous Thromboembolism. N Engl J Med 2018;378(7):615-624. 2. Young AM, Marshall A, Thirlwall J, et al. Comparison of an Oral Factor Xa Inhibitor With Low Molecular Weight Heparin in Patients
With Cancer With Venous Thromboembolism: Results of a Randomized Trial (SELECT-D). J Clin Oncol 2018;36(20):2017-2023. 3. McBane 2nd RD, Wysokinski WE, Le-Rademacher JG, et al. Apixaban and dalteparin in active malignancy-associated venous thromboembolism: The ADAM VTE
trial. J Thromb Haemost 2020;18(2):411-421. 4. Agnelli G, Becattini C, Meyer G, et al. Apixaban for the Treatment of Venous Thromboembolism Associated with Cancer. N Engl J Med 2020;382(17):1599-1607. 5. Planquette Chest 2021 in press



Essais AOD vs HBPM : prévention des récidives

Design
Critere(s) de jugemen

Récidive TEV

Hémorragie majeure

HNMCS Mortalité
toute cause

Hokusai Cancer !

Select-D 2

ADAM-VTE 3

Caravaggio *

CASTADIVA °

1. Raskob GE, van Es N, Verhamme P, et al. Edoxaban for the Treatment of Cancer-Associated Venous Thromboembolism. N Engl J Med 2018;378(7):615-624. 2. Young AM, Marshall A, Thirlwall J, et al. Comparison of an Oral Factor Xa Inhibitor With Low Molecular Weight Heparin in Patients
With Cancer With Venous Thromboembolism: Results of a Randomized Trial (SELECT-D). J Clin Oncol 2018;36(20):2017-2023. 3. McBane 2nd RD, Wysokinski WE, Le-Rademacher JG, et al. Apixaban and dalteparin in active malignancy-associated venous thromboembolism: The ADAM VTE

Edox (N=522)

Dalte (N=524)
Riva (N=203)
Dalte (N=203)
Apix (N=150)
Dalte (N=150)
Apix (N=576)
Dalte (N=579)

Riva (N=74)

Dalte (N=84)

Non infériorité
Réc TEV + HM
12 Mo

Pilote
Réc TEV
6 Mo

Supériorité
MB
6 Mo

Non infériorité
Réc TEV
6 Mo

Non infériorité
Réc TEV (Z ou incident
+ 1 obstruct®

3 Mo

7.9%

11.3%
HR 0.71 (0.48 -1.06)

4%

11%
HR 0,43 (0,19- 0,99)

0,7%

6,3%
HR 0.09 (0,01-0,78)

5.6%

7.9%
HR 0.63 (0.37 - 1.07)

6.4%

10.1%
HR 0.75 (0.21-2.66)

6.9% 14.6% 39.5%

4.0% 0 0
HR 1,77 (1,03 — 3,04) 11.1% 36.6%
6% 13% 25%

4% ) 0

HR 1,83 (0,68 — 4,96) 4% 30%
0% 6.2% 15.9%

1.4% ) 0
HR non calculable 4.2% 10.6%
3.8% 9.0% 23.4%
4.0% ) 0
HR 0.82 (0.40 — 1.69) 6.0% 26.4%
Lche - 25.7%
(o)

S - 23.8%

HR 0.36 (0.04-3.43)

use. HNMCS : hémorragie non majeure cliniquement significative

trial. J Thromb Haemost 2020;18(2):411-421. 4. Agnelli G, Becattini C, Meyer G, et al. Apixaban for the Treatment of Venous Thromboembolism Associated with Cancer. N Engl J Med 2020,382(17):1599-1607. 5. Planquette Chest 2021 in press



Essais AOD vs HBPM : préevention des recidives

Méta analyse

SELECT-D
HOKUSAI-VTE
ADAM-VTE

VTE Recurrence CARAVAGGIO
CASTA-DIVA

Heterogeneity: I*=53%,p =038

[95% IC]
[0.19; 0.99]
[0.48; 1.17]
[0.01; 0.78]
[0.37; 1.07]
0.21: 2.65

=» Diminution du risque de récidive thrombo-embolique (HR 0,63)

B. Planquette et al. Chest 2022



Essais AOD vs HBPM : saighements

. Design
E . .
el UlEEmEtn: Critere(s) de jugement

Hokusai Cancer!

Select-D 2

ADAM-VTE 3

Caravaggio *

CASTADIVA >

Edox (N=522)
Dalte (N=524)
Riva (N=203)
Dalte (N=203)
Apix (N=150)
Dalte (N=150)
Apix (N=576)
Dalte (N=579)

Riva (N=74)

Dalte (N=84)

Non infériorité
Réc TEV + HM
12 Mo

Pilote
Réc TEV
6 Mo

Supériorité
MB
6 Mo

Non infériorité
Réc TEV
6 Mo

Non infériorité

Réc TEV (Z ou incidental)

+ 1 obstruct®
3 Mo

Récidive TEV

7.9%

11.3%
HR 0.71 (0.48 -1.06)

4%

11%
HR 0,43 (0,19- 0,99)

0,7%

6,3%
HR 0.09 (0,01-0,78)

5.6%

7.9%
HR 0.63 (0.37 — 1.07)

6.4%

10.1%
HR 0.75 (0.21-2.66)

Hémorragie majeure

6.9%

4.0%
HR 1,77 (1,03 — 3,04)

6%

4%
HR 1,83 (0,68 —4,96)

0%

1.4%
HR non calculable

3.8%

4.0%
HR 0.82 (0.40 - 1.69)

1.4%

3.7%
HR 0.36 (0.04-3.43)

HNMCS

14.6%

11.1%

13%

4%

6.2%

4.2%

9.0%

6.0%

Mortalité
toute cause

39.5%

36.6%

25%

30%

15.9%

10.6%

23.4%

26.4%

25.7%

23.8%

TEV : thromboembolique veineuse. HNMCS : hémorragie non majeure cliniquement significative

1. Raskob GE, van Es N, Verhamme P, et al. Edoxaban for the Treatment of Cancer-Associated Venous Thromboembolism. N Engl J Med 2018;378(7):615-624. 2. Young AM, Marshall A, Thirlwall J, et al. Comparison of an Oral Factor Xa Inhibitor With Low Molecular Weight Heparin in Patients
With Cancer With Venous Thromboembolism: Results of a Randomized Trial (SELECT-D). J Clin Oncol 2018;36(20):2017-2023. 3. McBane 2nd RD, Wysokinski WE, Le-Rademacher JG, et al. Apixaban and dalteparin in active malignancy-associated venous thromboembolism: The ADAM VTE
trial. J Thromb Haemost 2020;18(2):411-421. 4. Agnelli G, Becattini C, Meyer G, et al. Apixaban for the Treatment of Venous Thromboembolism Associated with Cancer. N Engl J Med 2020,382(17):1599-1607. 5. Planquette Chest 2021 in press



Essais AOD vs HBPM : saighements

Méta analyse

SELECT-D
HOKUSAI-VTE
Major Bleeding égm\-/\//\TeEelo ] '|
A A-|) : =

Total (fixed effect model)
Heterogeneity: I° = 24.4%, p = 0.26

HR [95% IC]

SELECT-D ——8— 277 [1.51; 5.06]

Clinically relevant HOKUSAI-VTE —a— 154 [1.10; 2.16]
Bleeding i AL 1 0.98 [0.40; 2.40]
CARAVAGGIO — T 1.16 [0.77;1.75]

A A-DIV/A N A9- A

Heterogeneity: I” = 38.0%, p = 0.17
0.2 0.5 1 2 5
Favors DOACs  Favors dalteparin

HR
1.83
1.74
0.24
0.82

1.26

[95% IC]
[0.68: 4.96]
[0.95: 3.18]
[0.01; 5.38]
[0.40; 1.69]
) 04- 3 4
0.84; 1.90]

B. Planquette et al. Chest 2022



HOKUSAI VTE
(Edoxaban)

Signal hémorragique sous AOD

=2 Excés d’hémorragie majeure sous Edoxaban

& saignements gastro-interstinaux (tractus digestif haut++)

Type de cancer

Cérébral

Gastro -intest
Génito-urinaire

Gynéco
Poumon
Sein

Hémato

Edoxaban (n=522)

Nb a
risque
30
165

65

47
77
64
56

Hémorragi
€ majeure,
n (%)

2 (7%)
21 (12.7%)

3 (4.6%)

2 (4.3%)
2 (2.6%)
0
1(1.8%)

Daltéparine (n=524)

Nb a
risque
42
140

71

63
75
60
55

Hémorragie
majeure,
n (%)

3 (7%)
2 (3.6%)

1(1.4%)

2 (1.6%)
0

2 (3.3)

2 (3.6%)

CARAVAGGIO
(Apixaban)

Majorité des hémorragies majeure
= gastro-intestinales

MAIS

Pas de différence entre Apixaban et
Daltéparine

Kraajpoel et al, Thromb Haemost 2018, Ageno et al Thromb Haemost 2020



Quel traitement pour les 6 premiers mois ?

Recommandations

R16.2 Pour traiter les patients atteints de cancer actif et d’'une TVP
et/ou d’une EP:

¢ il est recommandé une HBPM sans relais par AVK (Grade 1 +) o ] ) ]

. 2 . . ___ » Eliquis 10 mg matin et soir pendant 7 jours
¢ il est recommandé un traitement par apixaban (Grade 1 +) X ) )

puis 5 mg matin et soir

e en alternative, sauf cancer digestif ou urogénital, il est suggéré
d’utiliser un traitement par rivaroxaban (Grade 2 +)
e en alternative, sauf cancer digestif ou urogénital, il est suggéré
d’utiliser un traitement par edoxaban (Grade 2 + )

Xarelto 15 mg matin et soir pendant 21 jours
puis 20 mg par jour en 1 prise

R16.3 - En cas d’insuffisance rénale sévere (DFG 15 a 30 ml/mn), il est
suggéré d’avoir recours a une HBPM, en raison d’'une moindre efficacité
des AVK, (Grade 2 +).



Réflexions AOD chez patients atteints de cancer

AOD =>» Absorption

Interactions
digestive

meédicamenteuses

Vomissements ?
Diarrhées / Colite ?
Résections digestives
étendues ?

Liste des comédications
Recherche d’interactions
Avis pharmacie

Hypoalbuminémie

aniabilité
Gestes invasifs

Acceptabilité
Par le patient

Fonction rénale
DFG < 30 exclus des essais

Capacité a prendre le
ttt ?

— D

Quel cancer ?
Métastases ?




Au-dela de 6 mois d’anticoagulation ?

Chez qui poursuivre ?

_ _ Progression tumorale
Risk of recurrent VTE after stopping treatment

40%
€ 10 | Cancer actif N All Patients According to the State of Cancer
¥ : Clinical Outcomes
s n=432*  (Cancer Progression) Metastatic Cancer
n=217 =320
3 20% T g s .
- j CEEE? B VIErecurrence]  80(42151) | 106(53;212) 87 (5.1;149)
& ; CRB*q 49(3.2,74) 8.8(5.6,13.7) 53(32,8.8)
Ewow| . Majorbleeding] 2.6 (13;5.1) 5.1(28;9.1) 28 (1.4;56)

Deaths § 30.7 (22.8; 38.6) \52.9 (41.0; 64.8) ) 36.7 (27.6;45.7)
0% i

0 1 2 3 4
Years of follow-up

~ Treatment stopped despite active cancer
— Treatment stopped after cure from
cancer

Taux d’incidence cumulée des récidives TEV
chez les patients ayant stoppé I'anticoagulation
pour une raison autre qu’une hémorragie

Van der Hulle T et al, Chest 2016, Kearon C et al, JTH 2016, Mahé et al, Cancers 2020



Au-dela de 6 mois d’anticoagulation

Chez qui poursuivre ?

L'évolution dépend du type de cancer

A partir du registre RIETE
— Récurrence

- Saignement majeur

0.05

2 {
g2 oo
Y
g
s
3
e oo
4
s
g
ki
Py
2
E oo
S
E
5
3
001
000

—TE recurrences

——Major bleeding

il

K Sein

N=938

Days of treatment
Patients at risk 938 840 816 804 578 405 218 146
-
—\/TE recurrences
007 =—Major bleeding
2
]
g
£
8]
g
: ..
:
2
i
3
: ..
3
=
3 K Colorectal
E
£
o
N=118
Days of treatment
Patients at risk 1,189 1,038 956 806 681 4m0 247 170
VTE recurrences 19 6 4 4 & 8 2

Cumulative adverse outcome rate

Patients at risk
VTE recurrences
Major bleeding

—\/TE recurrences

=——Najor bleeding

K Poumon

o 30 60 90
1,191 906 752 675
40 25 12

22 10 2

120 180
Days of treatment

472 280
7 5
4 3

270 1 ED

: N=1191 o

Cumulative adverse outcome rate

Patients at risk 629

VTE recurrences
Major bleeding

005 |

o0s |

—VTE recurrences

em—Major bleeding

30 60 %0 120
53 534 520 370
10 1 [ 2
2 3 3 3

K Prostate

270
Days of treatment
279 142
3 2
) 1

N=629

Mahé et al, Am J Med 2017



RECOMMANDATIONS

Chez qui poursuivre le traitement thromboemboliaue au caurs du cancer. Mise S

a jour mars 2021

\ . °
a u —_ d e | a d e S 6 re m I e rS m O I S ? Treatment of cancer associated thrombosis. 2021 update of the French
. guidelines

. Mahé?, G. Meyer®, P. Girard®, L. Bertoletti9,

S. Laporte®, F. Couturaudf, P. Mismetti<,

0. Sanchez®*, pour le groupe de travail
Recommandations de bonne pratique pour la prise en

Recommandations e
/ ARRET \ / POURSUITE \
de I'anticoagulant si de 'anticoagulant si

- le cancer n'est plus actif Cancer actif
= absence de maladie tumorale = maladie détectable (y compris
détectable + absence de ttt biomarqueur), et/ou poursuite
anticancereux depuis plus de 6 d’un traitement anticancéreux (y
mois (y compris compris hormonothérapie) dans
hormonothérapie) les 6 mois
- en I'absence de récidive TEV ou récidive TEV pendant les 6

dans les 6 premiers mois premiers mois /

wnticoagulation (Grade 2+). /

Réévaluer I'indication de I'anticoagulation tous les 6 mois



Choix du traitement au-dela des 6 premiers mois ?

Quel anticoagulant choisir ?

Recommandations

Pour le choix de I'anticoagulants , prendre en compte I'activité du cancer, le risque de rechute
du cancer en cas de rémission, le traitement du cancer en cours, le type et la tolérance du
i traitement anticoagulant dans les 6 premiers mois, la survenue d’une récidive de TEV dans les
S 6 premiers mois, et la préférence du patient (Grade 2+)
L=

Quand le traitement anticoagulant est poursuivi au-dela du 6eme mois, il est suggéré :

OCIETE DE PNEUMOLOGIE
DE LANGUE FRANCAISE

e De poursuivre I’THBPM quand ce traitement est bien toléré, efficace et accepté par le
patient (grade 2+)

* De remplacer I’THBPM par un anticoagulant oral, de préférence un AOD plut6t qu’un
AVK quand le traitement par HBPM est mal accepté ou mal toléré (grade 2+)

* De poursuivre ’AOD quand ce traitement est bien toléré, efficace et accepté par le
patient (grade 2+)



Choix du traitement au-dela des 6 premiers mois ?
Perspectives : Essal APICAT

Essai multicentrique international randomisé en double aveugle.
Pr Isabelle Mahé pour F_CRIN INNOVTE group (NCT°3692065)

Rationnel : évaluer l'efficacité et la sécurité d’une dose réduite d’Apixaban vs une dose pleine
d’Apixaban pour le traitement de la MTEV au-dela de 6 mois chez patients avec cancer

Sujets avec cancer actif Apixaban n= 861 Fin de I'étude
+ EP/TVP proximale

: . 5 mg matin soir 1260
symptomatique ou fortuite » .
R ; patients
. : recrutés
Ayant regu 6 mois 10 pays Apixaban n= 861
d’anticoagulation 160 sites 2,5 mg matin soir
Critére de jugement P? TVP proximale symptomatique ou EP symptomatique ou fortuite
Critéeres secondaires Hémorragie (majeure ou non majeure cliniguement significative)




Perspectives : les anti X| ?

TCOpaRTTED (\ H O m@g-
TF microvesicle
\ o
monocyte - /
extrinsic " ¢ FVai
pathway| gy —*, )
contact pathway h l

; ™ — | | FX

kallikrein 4@— PK H

l @ FIX—> FiXa
I

FXIi
.

P
,_.'?_9”.?-"_1

platelet

ARN antisens (FXI-ASO) / AC anti-XI (osocimab et abelacimab) / peptides anti-XI (milvexian et asundexia) Fredenburgh et al JTH 2021



Anti X| : 2 essais de phase Ill en cours

ASTER : Phase Ill, multicentrique, randomisée,
en ouvert, adjudiquée

* Criteres d'inclusion : cancer objectivé et un ETEV
symptomatique ou asymptomatique proximal

Dans les 72¢= |+ Criteres d’exclusion : haut risque d’hémorragie

0

heures aprées ETEV

Apixaban 10 mgx2 pdt 7 | ][ Apixaban 5 mg x2 pdt 6 mois ]

Abelacimab 150 mg 1 fs/mois1*"® injection IV puis 5 injections SC

Critere de jugement principal : Temps avant |a 1ére récidive d'ETEV adjudiquee
Critere dejugement secondaire : Temps avant le 1ére hémorragie majeure ou non
majeure cliniquement significative définition ISTH adjudiquee

Beneéfice clinique net

MAGNOLIA : Phase IlI, multicentrigue, N/
randomisee, en ouvert, adjudiquée | =

Dans les 7% |  « Criteres d'inclusion : cancer Gl ou GU objectivé et un ETEV
Heures aprés symptomatique ou asymptomatique proximal
ETEV * Critéres d’exclusion : haut risque d’hémorragie

f

Daltéparine 200 Ul/kg/1fs/j pdt 1 mois puis 150 Ul/kg/1fs/] l

-

Abelacimab 150 mg 1 fs/mois1®¢ injection IV puis 5 inj SC

Critére de jugement principal : Temps avant la 1ere récidive d'ETEV adjudiquée
Critére de jugement secondaire : Temps avant le 1ere hémorragie majeure ou non
majeure cliniquement significative (déf ISTH) adjudiquée Bénéfice clinique net
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