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» Terminology for risk factors of VTE

Idiopathic VTE & secondary VTE

The New England Antipsychotic drug use and risk of first-time idiopathic venous
. ‘thromboembolism: a case-control study
Journal of Medicine
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» Terminology for risk factors of VTE

[RECOMMENDATIONS AND GUIDELINES|

Categorization of patients as having provoked or unprovoked
venous thromboembolism: guidance from the SSC of ISTH

C. KEARON,* W. AGENO,7 5. C. CANNEGIETER 2 B. COSHMI,{ G.-J. GEERSINGT and P. A_KYRLE,**
FOR THE SUSCOMMITTEES ON CONTROL OF ANTICOAGULATION, AND PREDICTIVE AND.
DIAGNOSTIC VARIABLES IN THROMBOTIC DISEASE

Vamiton Varee sumvary

A P T —

improve the consisency with which patients are catego-
iz nto one o these three groups. Greater consistency

Whether an episode of senous (VTE)  in the use of o benet clin

wes unprovoked o provoked by an emironmental (or  ieal praciie and investigation,

acquied) risk factor and. i it was provoked. whether

provoking factor was tramint o persstnt, has . .
important prognostic ad trcaiment fpiications (1,2 1 NOmenClatue: ‘unprovoked' o dipathic VIE
irombosi was provoked by a major transent ik foIn onshp t asesment ofth ik of reureence, e
for, such 48 recent surgey, ther i 8 very Jow ik of  prefer th tem ‘umproroked”over “iopaic {0 deseribe
recurence ater sopping theraps (. At the other

evweme, i s was by a porsint

and progresive sk factor, such s metasaic can

her i 3 high sk of ecurence afler stopping herapy

(4] Patets with neither an & A nor

persistent provoking fis factor for trombosi, who are

ofen o2 having ‘ups e

intermedine fisk of recurence afer sopping. therapy
0121
Because of the implcatons for ik of ecurrencs and

do not quaify the event 25 provaked but may infucncs
e sk of recurrence (6,7,

poses criteria (Table 1) that can b used in clincal prc-

o cliniea esearch to categorze cpisodes of

VTE as provaked by a transient sk fctor, provoked by
!

Catogorzaton of VTE as ‘unprovaked' vs. provoked by
2 transient risk factor

Many episodes of VTE can readiy be categorized s hav-
ing been provoked by & ransint sisk factor (e recsnt
major surgey) or, alemativly, s being unprovoked (a0
ensironmentl ik factor). However, when VTE oceurs in
a patent wilh 4 weak. tansient sisk fyctor fo thrombosis
(e minor sol tsue ijury of the leg) or occurs many
months afer a major risk factor, ¥ can be difleult (o
decide i the risk facor is prognosically imporiant
enough 10 jusity categorizing the VTE a5 hasing been
provoked. The degree to which sk factors re assocated
with thrombosis varies from very weak (o very ston

sspondences Cive Kestn, Hasiton Bl
Cam

Provoked by a major transient risk factor
Provoked by a minor transient risk factor
Provoked by a persistent risk factor

Unprovoked

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483
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» Terminology for risk factors of VTE

- Provoked by a transient risk factor
- Major: Transient risk factor during the 3 months before diagnosis of VTE
- Half the risk of recurrent VTE after stopping anticoagulation therapy, when
the risk factor occurred up to 3 months before VTE, or a greater than 10-
fold increase in the risk of having a first VTE
- Surgery with general anesthesia for greater than 30 min
- Confined to bed in hospital for at least 3 days with an acute illness
- Cesarean section

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483
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» Terminology for risk factors of VTE

- Provoked by a transient risk factor
- Minor: Transient risk factor during the 2 months before diagnosis of VTE
- Half the risk of recurrent VTE after stopping anticoagulation therapy, when
the risk factor occurred up to 2 months before VTE, or a 3 to 10-fold
increase in the risk of having first VTE
- Surgery with general anesthesia for less than 30 min
- Admission to hospital for less than 3 days with an acute iliness
Estrogen therapy
Pregnancy or puerperium
Confined to bed out of hospital for at least 3 days with an acute illness
Leg injury associated with reduced mobility for at least 3 days

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483
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» Terminology for risk factors of VTE

- Provoked by a persistent risk factor
- Active cancer
- Has not received potentially curative treatment
- There is evidence that treatment has not been curative
- Treatment is ongoing

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483
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» Terminology for risk factors of VTE

- Unprovoked
- No provoking risk factor (transient or persistent)

- “Idiopathic”
- No reason for thrombosis
- Not considered non-environmental risk factors
- Hereditary thrombophilia, older age, male sex

Kearon, et al. J Thromb Haemostat 2016; 14:1480-1483
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» Terminology for risk factors of VTE

Circulation ) Choccorpintes

ON MY MIND Risk factors

Let’s Stop Dichotomizing Venous ° Minor persistent (predisposing):
Thromboembolism as Provoked or - Congestive heart failure
Unprovoked ® - Obeslty :

- Chronic kidney disease

- Family history of VTE

‘aptimal duration of anticoaguiation for venous thiomboembolism (VIE)  ida Ehlers Albertsen, MD - Hereditary thrombophilia

I temmains uncertain. The benefi o antioagulation 1o prevet ecurTent VIE  Gragory piazza, MD, MS
must be weighed against th rsk of beeding. Curent guidelines dchoto-  Samue) 2. Goldhaber, MD.

Minor transient:

et o bieeding ek, sk of tecurence.and patent peerence. Gudlns or P
eowoked VT ecomiend 3 month of atkoa aton xcpt o cancer paterts, - Immobilization

‘Dichotomiing VTE Ik provoked and unprovoked categories o guide dack - Leg injury with impaired mobility
sns about te uraton of amicoaguton s appeang becas o 5 Sy

Risk of recurrence

VIE s 3 systemic vascular disease that can no longer be characterzed 35 2 ed

s, S o o, e e 14 e

s
ey b, Sop o i heumesod) v, s G o
s ] Bt sk At 24 oy

ond s rovbed s i wpeovked.
In2016,

defined minor transent risk factors 25 “assocated with a 3 to 10-fod increased
visk of having a st VIE o “associated with half th risk of recurent VTE after
.

1o0), when th is factor occued up to 2 months before the VTE.** According 1o

o e - Against dichotomization of VTE

s further
there s  lrge grey zone for which pecise categorizaton s not possible. Many

e p— - “Optimal VTE management frequently

Poiarcapwase require a more nuanced approach”
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» Terminology for risk factors of VTE

ESC GUIDELINES
@ ESC  tmpentaspomicim v £
AT s i .

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

The Task Force for the diagnosis and management of acute
y of the European Society of C: gy (ESC)

Authors/Task Force Members: Stavros V. Konstantinides* (Chairperson) (Germany/
Greece), Guy Meyer* (Co-Chairperson) (France), Cecilia Becattini (Italy), Héctor
Bueno (Spain), Geert-Jan Geersing (Netherlands), Veli-Pekka Harjola (Finland),
Menno V. Huisman (Netherlands), Marc Humbert' (France),

Catriona Sian Jennings (United Kingdom), David Jiménez (Spain),

Nils Kucher (Switzerland), Irene Marthe Lang (Austria), Mareike Lankeic
(Germany), Roberto Lorusso 3
Meneveau (France), Fionnuala Ni Ainle (Ireland), Paolo Prandoni (Italy), Piotr
Pruszczyk (Poland), Marc Righini (Switzerland), Adam Torbicki (Poland),

Eric Van Belle (France), and José Luis Zamorano (Spain)

, Nicolas

ESC et hoig et it lonan f i docimans

. s e

canzisnemy 0 uossens &

“Terminology such as ‘provoked’ vs.
‘unprovoked’ PE/VTE is no longer

Estimated risk for long-term
recurrence?

Risk factor category
for index PEP

Examples®

= Minor surgery (general anaesthesia for <30 min)
« Admission to hospital for <3 days with an acute lliness

« Qestrogen

| Transient or reversible factors
associated with <10-fold increased risk
for first (Index) VTE

Intermediate (3-8% per year)

« Pregnancy or puerperium

= Confined to bed out of hospital for 23
an acute lliness

- Leg Injury (without fracture) associated with reduced
mobility for >3 days

days with

|Nm-mugn=m persistant risk Hmnrsl

- Long-haul flight
- y disease
« Active disease

No nkmiﬁable risk factor|

nstantinides, et al. Eur Heart J 2020;41:543-603 A«#
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» Terminology for risk factors of VTE

Circulation

“The likelihood of recurrent VTE after

CLINIGAL PRAGTICE GUIDELINES

9026 AHA/ACC/ACCP/ACEP/CHEST/SCAI/ an initial episode of PE depends on
SHM/SIR/SYM/SVN Guideline for the Evaluation whether risk factors for VTE were
and Management of Acute Pulmonary Embolism i L S
in Adults: A Report of the American College of present at the time of the initial PE’

Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines

- Risk factors

Major reversible
Minor reversible
Persistent

No identifiable

Creager, et al. Circulation 2026; 153:€977-e1051
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» Terminology for risk factors of VTE

Table 9. Risk Factors for Venous Thromboembolism

Major Reversible Risk Factor Minor Reversible Risk Factor Persistent Risk Factor
Surgery with general anesthesia =30 Surgery with general anesthesia <30 minutes Active cancer with or without ongoing
minutes treatment

Hospitalization for acute medical illness <72 hours
Hospitalization for acute medical illness =72
hours while confined to hospital bed

Autoimmune disease (eg, rheumatoid

Out-of-hospital acute medical illness =72 hours while = .
arthritis, systemic lupus erythematous)

confined to bed

CRgdreE sl Estrogen therapy (hormone replacement or contraceptive) Intiatpmmatary bowaldisenss

Lower limb fracture Peripartum period Chronic immobility

Trauma with decreased mobility =272 hours

Creager, et al. Circulation 2026; 153:€977-e1051
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p» Long-term treatment with low dose DOAC in unprovoked VTE

Extended t: of venous thromboembolism with *®

reduced-dose versus full-dose direct oral antic 1 in -

patients at high risk of recurrence: a non-inferiority, o 47 hospitals in France
multicentre, lomised, open-label, blinded endpoint trial

» Randomized open-label blinded endpoint trial
» Patients with unprovoked VTE, persistence of
risk factors
* 1383 reduced-dose DOAC vs. 1385 full-dose
apixaban
* Primary outcome:
* Recurrent venous thromboembolism
during treatment
» Secondary outcome:
* Major & clinically relevant non-major
bleeding

' iabel,
prcp s e iy i e ey o\derwllv acute symplomatic venous
theomboembolism (pulmonary emblism or eived

"o 1) and
.6 e smduku L1957 Cl0.48-0:790. 13 (82150 of e putem i h edce
150 53

3%
s 5 o 8-3-5.0) patie
e i e st o il e

Couturaud F, et al. Lancet 2025;405:725-35

— interpre ducton of the direct
oral anticoagulant dose did not meet the non-inforioriy riteria. However, the low recusrence rates In both groups

and substantial reduction o dincal reexant bleeding with the reduced dose could support this regmen 35 an
option. Fusther research will be needed to identify subgraups for whom the anticoagulation dose should not be 1 5 e elim A
et CAYE Sl i

e e s s



LIFCUMSLanCEs or Inaex event.

d-dos: ll-de
e First episode of unprovoked venous 836/1382 (605%) 8451382 (611%)
L = - d thromboembolism
Age, 22(1 10143
> on ‘e 043 ) C Multiple episodes (=2) of venous 463/1382 (33:5%) 453/1382 (32.8%)
<50 277/1382 (20-0%) 264/1385 (19:1%) S Tl e
0-6: 1/1382 (32-6%) 128/1385 (30-9%)
oot o118 626 2811385 309%) Index and previous unprovoked venous 290/461 (62.9%) 310/449 (69-0%)
265 654/1382 (473%) 693/1385 (50.0%) P
Sex
e ked and i ked ¥ 61 (29-3%) 11 (247%)
Fenie oo s G emmleldpspvied | KALRS3 it
Male 893/1383 (64:6%) 904/1385 (65:3%)
i . %)
—— Ti383(01%) o385 Jvr;?‘e:uzrl:v::(:: :enr: S\;:\;::us unprovoked 18/461 (3-9%)9 20/449 (45%)
BMI, kg/m* 286 (7-6) 283(51)
o 7o o e R 18/461(39%) 8/449 (18%)
BMI=230kg/m* 428/1379 (31:0%) 416/1385 (30-0%) i
T T Venous thromboembolism associated with 64/1382 (4-6%) 67/1382 (48%)
<30 111264 (01%) 21280 (02%) persistent risk factor
30-49 701264 (55%) Botlano ekl Active cancer 34/64 (53:1%) 37/67 (552%)
7B SRS BI3K) FAI RN Chronic inflammatory disease 11/64 (17.2%) 22/67 (32.8%)
280 ml/min 823/1264 (65-1%) 811/1280 (63-4%)
5 Known major thrombophilial| 7/64(10.9%) 5167 (7:5%)
Medical conditions Lot
Chronic respiratory discase 1551382 (11.2%) 144/1384 (104%) Pemnanestipmobilkation 7/8405%) YL
Coronary artery disease or chronic heart failure. 501382 (36%) 49/1384 (3:5%) Other 5/64(7-8%) 2/67 (3-0%)
Arthythmia 41/138230%) 35/1384 (2:5%) Estimated high risk of recurrence by physicians 19/1382 (14%)** 17/1382 (12%)t
stioke 30/1382(22%) 24/138417%) Venous thromboembolism bleed score” at inclusion
Hypercholesterolaemia 257/1382 (18:6%) 27211384 (197%) Low (<2 risk factors) 876/1264 (69:3%) 873/1277 (68.4%)
Type 1ortype 2 diabetes. 105/1382 (7-6%) 117/1384 (8:5%) High (=2 risk factors) 388/1264 (307%) 404/1277 (31-6%)
Previous cancer 6 months before index event 14011382 (101%) 129/1384(93%)
; Treatment of ism befc i
Family history of venous thromboembolism{ 499/1382 (36:1%) 481/1384 (347%)
Thrombophilia (alltests)t 2341625 (37.4%) 234/641(36:5%) Anticoagulation duration, months. 82(64-12:2) 80(6-4-123)
Majorthrombophilias 107/623 (17-2%) 111/641 (17:3%) Direct oral anticoagulant alone 681/1380 (49:3%) 671/1383 (48:5%)
Previous distal deep, muscular, or superficial vein 316/1382 (22.9%) 296/1384 (214%) Heparin followed by direct oral anticoagulant 617/1380 (447%) 641/1383 (463%)
Hrombos's Low-molecular-weight heparin or fondaparinux 411380 (3.0%) 40/1383 (2.9%)
Characteristics of index event§. alone
Symptomati I boli ith 1178/1379 (85-4%) 1192/1381 (86-3%; N = "
wm‘;ﬂ;; i s Lo Lt Heparin plus bridge to vitamin K antagonist 41/1380 (3-0%) 31/1383 22%)
Pulmonary embolism with deep vein 627/1379 (45:5%) 609/1381 (441%) Thrombolytic agent 39/1380 (2:8%) 46/1384 (3:3%)
wombosk Inferior vena cava filter 10/1381 (07%) 8/1384 (0-6%)
Pulmonary embolism without deep vein S51/1379 (40.0%) 583/1381(422%) g e ———
thrombosis Y
intermediate-highrisk ~ 198/1176 (16:8%) 203/1191 (17.0%) ——  Apixaban and no antiplatelet drug 613 (443%) 613 (443%)
of death Rivaroxaban and no antiplatelet drug 742 (537%) 735 (531%) o|=ey
Pulmonary embolism at high risk of death 32/1176 (27%) 4411191 37%) Apixaban and antiplatelet drug 12(09%) 17(12%) ﬂ—lE o
Symptomatic isolated proximal deep vein 201/1379 (14-6%) 189/1381 (137%) TEALTHCARE SYSTEN

thrombosis Rivaroxaban and antiplatelet drug 16 (12%) 20 (1-4%)



p» Long-term treatment with low dose DOAC in unprovoked VTE

A
1007 ——Low-dose group

= ——Full-dose grou
£ 204 arovp
Y
]
2 154 Adjusted HR 132 (95% C1 0-67-2:60);
g non-inferiority p=0-23
5
2 104
3
o
J54
E 5
i
i
Y T T T T T T T T T T

6 12 18 24 30 36 42 48 54 60
Number at risk
(number censored)
Low-dosegroup 1383 1357 1284 1154 1040 897 726 586 387 207 60
(0) (23)  (93) (2200 (333) (474) (643) (780) (978) (1157) (1304)
Full-dose group 1385 1365 1290 1161 1027 897 733 595 384 213 71
(0) (200 (93) (221) (352) (481) (595) (777) (986) (1157) (1299)

Cumulative incidence of symptomatic recurrent venous
thromboembolism

FyormelEa
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Couturaud F, et al. Lancet 2025:405:725-35 qﬂémmmmmm



p» Long-term treatment with low dose DOAC in unprovoked VTE

Estimated cumulative incidence (%)

Number at risk
(number censored)
Low-dose group

Full-dose group

Adjusted HR 0-61 (95% Cl 0-48-0-79)

1383
0)
1385
)

T T T T T T
6 12 18 24 30 36

1341 1254 1114 994 848 679
(22) (949 (4 (24) (458) (617)
1327 1225 1087 953 826 665
(17)  (88) (208) (332) (446) (594)

545
(749)
529
(711)

Major and clinically relevant non-major
bleeding

360
(931)
334
(898)

187
(1100)
184
(1047)

53
(1234)
6
(1168)

Adjusted HR 0-67 (95% C1 0-53-0-86)

Estimated cumulative incidence (%)

. Time since randomisation (months)
Number at risk

(number censored)

Low-dosegroup 1383 1338 1250 1107 987 843 674 539 355 183 53
0 (22 (92) (12) (321) (452) (610) (740) (920) (1087) (1217)
Full-dosegroup 1385 1327 1223 1086 951 823 660 525 331 183 62
©) (17)  (88) (206) (328) (442) (590) (705) (889) (1036) (1157)

Symptomatic recurrent venous
thromboembolism, major bleeding, clinically
non-major bleeding

Couturaud F, et al. Lancet 2025;405:725-35
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p» Long-term treatment with low dose DOAC in unprovoked VTE

- Non-inferiority not reached for reduced dose at median follow-up 37.1-
months
- 2.2% vs. 1.8%
- Better safety
- Active cancer patients not included

7. For patients with a PE who are offered antico-
agulation beyond the initial treatment phase (3-6
months) into the extended treatment phase, treat-
ment with half-dose apixaban or rivaroxaban is
recommended to reduce the risk of bleeding.8%'92°

Couturaud F, et al. Lancet 2025;405:725-35

Bem 3YTEIEN
CAYE S i




» Long-term treatment with low dose DOAC in cancer VTE

The NEW ENGLAN D

JOURNAL o MEDICINE

Extended Reduced-Dose Apixaban for Cancer-Associated
Venous Thromboembolism

121 centers in 11 countries
Randomized double-blind
noninferiority trial
Patients with active cancer
866 reduced-dose apixaban vs.
900 full-dose apixaban
Primary outcome:
« Fatal or nonfatal recurrent
VTE over 12 months
Secondary outcome:
* Clinically relevant bleeding
over 12 months

Mahe |, et al. N Engl J Med 2025;392(14):1363-

1373

Zortnol 2y
c A m AR A ST



Table 1. Demographic and Cl

s of the Patients at Baseline (Intention-to-Treat Population).

> Lon e T e DOAC in cancer VTE

— 2 — Y 67.2:11.0 67.7:11.4
Male sex— no. (%) 375 (43.3) 391 (43.4)
Body weight — kg 75.74163 75.7:16.4
Body-mass index} 27,0553 27.0:5.4
Platelet count <100,000/mm’ — no.total no. (%) 18/863 (2.1) 15/899 (L7)
Creatinine clearance <50 ml/min — no. total no. (%) 115/864 (13.3) 127/900 (14.1)
Qualifying diagnosis of venous thromboermbolism — no. (%)

Pulmonary embolism with or without lower-limb proximal 669 (77.3) 665 (73.9)

deep-vein thrombosis

Lower limb proximal deep-vein thrombosis un\y 197 (22.7) 235 (26.1)

Clinical of index venous th
no.ftotal no. (%)

Symptomatic deep-vein thrombosis or pulmonary embolism 528/856 (61.7) 580/888 (65.3)

Incidental pulmonary embolism 290/856 (33.9) 275/888 (31.0)

Incidental deep-vein thrombosis only 38/856 (4.4) 33/888 (3.7)
History of venous thromboembolism — no. (%) 157 (18.1) 170 (18.9)
Active cancer — no. (%)} 864 (99.8) 897 (99.7)
Stage of cancer — no. (%)

Localized 111 (128) 117 (13.0)

Locally advanced 115 (13.3) 113 (12.6)

Metastatic 574 (66.3) 584 (64.9)

Other 64.(7.4) 83(92)

Unknown 2(02) 3(03)
Site of cancer — no. (%)

Breast 9 (23.0) 202 (22.4)

Prostate 77 (8.9) 87(9.7)

Colon or rectum 123 (142) 148 (16.4)

Lung 99 (11.4) 100 (11.1)

Other 368 (42.5) 363 (403)
ECOG performance-status score — no. (%)§

0 456 (52.7) 504 (56.0)

1 342 (39.5) 329 (36.6)

2 67(7.7) 63 (7.0)

Unknown 1001 4(04)

Mahe |, et al. N Engl J Med 2025;392(14):1363-
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Table 2. Clinical Outcomes during the Trial Period.*

A Recurrent Venous Thromboembolism

3 3.0 Adjusted subhazard ratio Full-dose apixaban
< 90 with reduced vs. full dose,
8 5o 257 076 (95%C1,0.41-141)
3 20 P=0.001 for noninferiority
g 70 A Reduced-dose
o 60415 apixaban
s
E 50910
g 4o
£ 05
S o
- 0.0 T 1
£ 0 o 3 6 9 12
E 10
#
w T T T T T
0 3 6 9 12
Months since Index Event
No. at Risk
Full-dose apixaban 900 834 71 722 659
Reduced-dose 866 820 769 722 660

apixaban

Reduced-Dose Full-Dose Treatment
Apixaban Apixaban Effect
Outcome (N=866) (N=900) (95% CI) P Value
number (percent)
Primary efficacy outcome: recurrent venous tt b 18 2.1) 24(2.8) 0.76 (0.41-1.41) 0.001
Recurrent symptomatic venous thromboembolism 17 (2.0) 18 (2.1) 0.97 (0.50-1.88) —
Lower-limb deep-vein thrombosis; 8(09) 6(0.7) =
Pulmonary embolism 9 (LY 10 (1.2) =
Fatal pulmonary embolism 0 0 =
Unexplained sudden deathf 3(0.4) 2(0.3) =
Upper-limb deep-vein thrombosis 1(0) 3(0.4) —
Central venous catheter-related thrombosis 1(0.1) 2(0.2) —
Incidental venous thromboembolism{ 1(0) 6(0.7) =
Recurrent major venous thromboembolism|| 17 (2.0) 21 (2.4) 0.83 (0.44-1.57) —
Key secondary safety outcome: major or clinically relevant non- 102 (12.1) 136 (15.6) 0.75 (0.58-0.97) 0.03
maior ing*s
Major bleeding 24 (2.9) 37 (43) 0.6 (0.40-1.10) =
Fatal bleeding 2(02) 2(02) —
Major gastrointestinal bleeding 12 (1.4) 25 (2.9) —
Upper gastrointestinal bleeding 6(0.7) 13 (LS) =
Lower gastrointestinal bleeding 7(0.8) 13 (L5) -
Clinically relevant nonmajor bleeding 84 (10.0) 107 (12.3) 0.79 (0.59-1.05)
Other secondary outcomes
Death from any cause 148 (17.7) 168 (19.6) 0.96 (0.86-1.06) =
Recurrent symptomatic venous thromboembolism, major 167 (19.9) 191 (22.1) 0.96 (0.87-1.07) —
leeding, or death from any causet
Major venous thromboembolism or major bleedingii: 41(52) 55 (6.8) 0.96 (0.87-1.06) =

Mahe |, et al. N Engl J Med 2025;392(14):1363-

B Clinically Relevant Bleeding

< 1997 204 Adjusted subhazard ratio
X g with reduced vs. full dose, Full-dose apixaban
8 g0 154 075(95%C1,058-097)
3 P=0.03
2 70 e
£ 1 ““"Reduced-dose
. 60 o
) 5 apixaban
F 5o
3
E 4 f r T T J
3 30 0 3 6 9 12
T
]
E 1o —_—— —
7
“ T T T T
0 3 6 9 12
Months since Index Event
No. at Risk
Full-dose apixaban 900 79 725 682 593
Reduced-dose 866 795 736 662 619

apixaban




» Long-term treatment with low dose DOAC in cancer VTE

No efficacy difference for stepping dose down after 6 months
Benefit in terms of bleeding

Patients who survived 6 months
Follow-up of 12 months

Mahe |, et al. N Engl J Med 2025;392(14):1363-

1373
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» Extended treatment for provoked VTE with enduring risk factors

Apixaban for Extended Treatment of
Provoked Venous Thromboembolism

Gregory Piazza, M., Behnood Bikd

ABSTRACT

forvenous 0
surgery, trsums, o immobily

s uncertain,

double-blind, randomized ral, aduls with

ing isk factor and
3 et o sl o sk el vl

Single-center, double-blind randomized trial
(Brigham and Women'’s hospital)
Patients with VTE after the occurrence of a
transient provoking factor and enduring risk
factor
300 apixaban 2.5 mg BID vs. 300 placebo 12
months
Primary outcome
» First symptomatic, recurrent, objectively
confirmed VTE
Secondary outcome
» Composite of death from cardiovascular
causes, nonfatal myocardial infarction,
stroke or transient ischemic attack, systemic
embolism, major adverse limb event or

coronary dPﬁ@ﬁﬁéh’P‘lE@ﬁéﬁ%&F’eé’@@ﬁra% 1166-1176

alow is ed by
- Biizer Alance; H-PRO ClincalTrials gov number, NCTO4168203)
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All Patients Apixaban Placebo Standardized

Characteristic (N=600) (N=300) (N=300) Difference} o . .
> . 'ith enduring risk factors
Age—yr 5952152 59.1:15.2 59.9:15.2 58
Female sex— no. (%) 342 (57.0) 176 (58.7) 166 (55.3) 6.7
Race — no. (%)%
White 485 (80.8) 246 (82.0) 239 (79.7) 59
Black 70 (11.7) 33 (11.0) 37 (123) 42
Asian 5(0.8) 4(13) 1(03) 11.0
Other 18 (3.0) 9(3.0) 9(3.0) 0
Unknown 27 (4.5) 9(3.0) 18 (6.0) 145
Hispanic or Latino ethnic group — no. (%) 55 (9.2) 26 (8.7) 29(9.7) 35
BMI§ 30.616.7 30.7:6.8 30.416.6 35
Current smoker — o, (%) 32(53) 15 (5.0) 17(5.7) 3.0
Coexisting conditions — no. (%)9
Previous VTE| 25 (20.8) 67 (22.3) 58 (19.3) 7.4
Diabetes 71 (118) 40 (133) 31 (103) 93
Hypertension 296 (49.3) 146 (48.7) 150 (50.0) 27
Coronary artery disease 04 (17.3) 50 (16.7) 54 (18.0) 35
Peripheral artery disease 23 (3.8) 12 (4.0) 113.7) 17
Stroke or TIA 31(52) 17 (5.7) 14(47) 45
Heart failure 15 (2.5) 10 (3.3) 5(L7) 107
Dyslipidemia 317 (52.8) 164 (54.7) 153 (51.0) 7.4
Carotid occlusive disease 13 (2.2) 6(20) 7(23) 23
Family history of VTE — no. (%) 154 (25.7) 78 (26.0) 76 (25.3) 15 iazza, et al. N Engl J Med 2025;393:1166-1176

Use of aspirin at <81 mg/day — no. (%)

At baseline 125 (20.8) 55 (18.3) 70 (23.3) 123 CA'# e i =R
During follow-up period 119 (19.8) 54.(18.0) 65 (217) 92 o i o i



Total Apixaban Placebo Standardized
Characteristic (N=600) (N=300) (N=300) Difference

~ with enduring risk factors

VTE diagnosis for eligibility — no. (%)

Only deep-vein thrombosis 288 (48.0) 142 (47.3) 146 (48.7) 27
Isolated calf deep-vein thrombosis 119 (19.8) 48 (16.0) 71(23.7) 193
Only pulmonary embolism 140 (23.3) 77 (25.7) 63 (21.0) 111 . . .
Right ventricular dysfunction 80 (133) 38 (12.7) 42 (14.0) 3.9 Endurlng risk factors
Both pulmonary embolism and deep-vein thrombosis 172 (28.7) 81 (27.0) 91 (30.3) 7.4 . Pe rsistent im mObII Ity
Provoking factors for VTE — no. (%) . [N >
110 (18.3) 56 (18.7) 54 (18.0) 17 ObeSIty'_ BMI 230
Surgery 201 (33.5) 102 (34.0) 99 (33.0) 21 e Heart failure
Trauma 115 (19.2) 62(20.7) 53 (17.7) 76 « Chronic Iung disease
Pregnancy 11018 7(23) 4(13) 75 ..
Infection 99 (16.5) 45 (15.0) 54(18.0) 81 » Chronic |nﬂammat0ry or
Hormonal contraceptive or replacement therapy 69 (11.5) 42 (14.0) 27 (9.0) 15.7 autoimmune disorder
Hospitalization <3 mo before the VTE event 56 (9.3) 25(83) 31(103) 69 .
immily 188 613) swo  wes) s * Atherosclerotic
Blood transfusion{ 2(03) 1(03) 1(03) 0 cardiovascular disease
Coronavirus disease 2019§ 49 (8.2) 23(7.7) 26 (87) 37 . . .
Long-haul travelf 100 (16.7) 46 (15.3) 54 (18.0) 72 + Chronic kldney disease
Other factorq 53 (8.8) 26 (8.7) 27 (9.0) 12 « Chronic liver disease
Enduring risk factors for VTE — no. (%)
TeTeSTeRT OB 39 (6.5) 15 (5.0) 24 (8.0) 122
Obesity: BMI =30 289 (48.2) 141 (47.0) 148 (49.3) 47
Heart failure 15 (2.5) 10(33) 5(17) 107
Chronic lung disease 134 (223) 78 (26.0) 56 (18.7) 177
Chronic inflammatory or autoimmune disorder 313 (522) 152 (50.7) 161 (53.7) 60
Atherosclerotic cardiovascular disease 176 (29.3) 86 (28.7) 90 (30.0) 29 Piazza, etal. N EngI J Med 2025;39321166-1 176
Chronic kidney disease 64 (10.7) 32 (10.7) 32(10.7) 0
Chronic liver disease 23 (3.8) 10 (3.3) 13 (43) 5.2 ZOHH Bt ol 20
Median duration of anticoagulant treatment before| 6.6(3.7-35.3) 7.6 (3.9-39.6) 5.9 (3.5-32.5) 69 A«lﬂj S m.ﬁ;@;;’,ﬁ,ﬁ%
randomization — mo (IQR)



» Extended treatment for provoked VTI

Outcome

Efficacy outcome

Symptomatic recurrent VTE: primary efficacy
outcome

Pulmonary embolism
Any
Isolated subsegmental
Deep-vein thrombosis
Any
Isolated calf
Secondary efficacy composite outcome
Nonfatal myocardial infarction
Stroke, TIA, or systemic embolism§

Coronary or peripheral ischemia resulting in
revascularization

Other outcome

Additional efficacy composite outcome€|
Composite thrombotic outcome |

Death from any cause

Safety outcome

Major bleeding: primary safety outcom

Clinically relevant nonmajor bleeding:
secondary safety outcome**

Apixaban

Placebo

no. /total no. (%)

4/300 (1.3)

4/300 (1.3)

2/300 (0.7)

2/300 (0.7)

1/300 (0.3)

1/300 (0.3)
0

6/300 (2.0)
6/300 (2.0)
1/300 (0.3)

1/294 (0.3)
14/294 (4.8)

30/300 (10.0)

11/300 (3.7)
1/300 (0.3)

23/300 (7.7)
10/300 (3.3)
3/300 (1.0)}
0
2/300 (0.7)
2/300 (0.7)

32/300 (10.7)
31/300 (10.3)
3/300 (L0)

0
5/294 (1.7)

Hazard Ratio
(95% CI)

0.13 (0.04-0.36)

0.67 (0.11-3.98)

0.18 (0.07-0.43)
0.19 (0.08-0.44)

NE
2.68 (0.96-7.43)

P Value

<0.001

>0.999
0.06

A Symptomatic Recurrent VTE: Primary Efficacy Outcome

Piazza, et al. N Engl J Med 2025;393:1166-1176

_ 159 Hazard ratio, 0.13 (95% CI, 0.04-0.36)
z . factors
8 754 10 -
§ —
EE
2 Apixaban
g B o 3 5 1 12
3
HR 0.13, P<0.001
No. at Risk
B Major Bleeding: Primary Safety Outcome.
_ 159 p20999
&
£ 5] s
2 Apixaban
R 0 3 6 9 12
3
Months
No. at Risk
C Clinically Relevant Nonmajor Bleeding: Secondary Safety Outcome.
& 0,06
8 754 10
B . Apixaban
£ 50 5
2
s 3 6 3 n
£
Months
25 0] O]9l
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» Extended treatment for provoked VTE with enduring risk factors

Risk reduction with extended anticoagulation
Challenges the concept
- “provoked = stop at 3 months, unprovoked = extend”

Single-center design
Comparison with placebo

- Dose, aspirin not considered
Follow-up of 12 months

Piazza, et al. N Engl J Med 2025;393:1166-1176
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P Meta-analysis for reduced-dose vs. full-dose DOAC for extended tre:

Thiombosis Research 264 (2025) 109476

Gontents lists available at Sciencebiree

Thrombosis Research

* 5RCTs, 8781 patients

» Efficacy outcome
Effic d safety of reduced-d full-dose direct oral .
aotlonmigilinte o sstendad eatmenst f vt dreesboeshalls & * Recurrent venous thromboembolism

meta-analysis with trial sequential analysis and reconstructed o
time-to-event data Safety outcome

Abmed torabim”, Ll Shalabi’, Sofia Zreigh', Abdelabman M. Tawik * Clinically relevant bleeding

Belal Mohamed Hamed ', Mohamed Elsawy *, Atul Pathak , Mamas A. Mamas ',
Giuseppe Andd * , Islam Y. Elgendy ", Pierre Sabouret

ELSEVIER journal homepage:

Review Article
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P Meta-analysis for reduced-dose vs. full-dose DOAC for extended tre:

Baseline characteristics and comorbidities of included patients.

Trial Age, mean (SD), y Male, No. (%) BMI (kg/mQ) Diabetes Active cancer, Known PE, No. (%) DVT, No. (%) CrCl<30ml/  CrCl301to <50 CrCl50to <80 CrCl >80, No.
mellitus, No. No. (%) thrombophilia, min, No. (%) ml/min, No. (%) ml/min, No. (%) (%)
(%) No. (%)
Reduced- Fulldose Reduced- Full- Reduced- Full- Reduced- Full Reduced- Full- Reduced- Full Reduced- Full  Reduced- Full  Reduced- Full Reduced- Full  Reduced- Full- Reduced- Full-
dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose dose  dose
AMPLIFY- 56.6 (15.3) 56.4 (15.6) 487 469 29.3 & 29.2 100 82 1508 9011 - = 296 286 544 527 1(0.1%) 3 47 (56 41 174 168 595 580
EXT (58.0%) (57.7 6.1 £57 (11.9%) (10.1 %) %) (35.2%) (352 (64.8%) (64.8 ©4 %) (5.0%) (20.7%) (207 (70.8%) (71.3
%) %) %) %) %) %) %)
EINSTEIN  58.8(14.7) 57.9 (14.7) 620 602 BMI> BMI - - 274 25 7466) 79 381 381 565 565 2(0.2%)1  49(43 40 302 279 774 787
CHOICE (55.0 %) (54.4 30:376 > 30: %) (23 (7.1) (33.8%) (34.4 (50.1 %) (51.0 0.1 %) (3.6 %) (26.8 %) (25.2 (68.7 %) (71.1
%) .4%) 394 %) %) %) %) %) %)
(35.6
%)
EVE trial 63.6 (11.0) 64.3 (10.7) 87 (48.6 29.2(6.6) 29.5 104 111 179 (100 181 - - 106 102 88 (49.2) 92 - - - - - - - -
%) (6:8) (58.1%) (61.3 %) 100 (59.2)  (56.4) (50.8)
%) %)
RENOVE 62.2 (14.3) 63.1 (14.3) 893 28.6(7.6) 28.3 105(7.6 117 34/1382 37/ 234/625 234/ 1178 1192 201 189 1/1264 2/ 70/1264 89/ 370/ 378/ 823/ 811/
(64.6 %) 6.1 %) (85 (25%) 1382 (37.4%) 641 (85.4 %) (86.3 (14.6%) (13.7 (0.1%) 1280 (5.5%) 1280 1264 1280 1264 1280
%) 27 (36.5 %)’ %) (0.2 (7.0 %) (29.3 %) (29.5 (65.1 %) (63.4
%) %) %) %) %)
API-CAT 67.2(11.0) 67.7 (11.4) 375 391 27.0(5.3) 27.0 - - 864 897 - - 669 665 197 235 - - 115/864 127/ - - - -
“3.3)  (43.4) (5.4) (99.8)  (99.7) @73 (739 @227)°  (26.1) as33)° 900
4.1y

Ibrahim,

et al. Thromb Res 2025;254:109476
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P Meta-analysis for reduced-dose vs. full-dose DOAC for extended tre:

A: Reconstruction of Kaplan-Meier curves for recurrent venous thromboembolism.

B: of Kaplan-Meier curves for clinically relevant bleeding

Sirala 5 Furdose 00AC S Redcedose DA

Time in Months.
Number at Risk

osc| 4205 2140 1369 1328 1284 1284

oc| 4215 2120 1345 1811 1272 1255

TimeinMonths

RR 0.97,95% CI 0.61-1.53, P =
0.89

Steata 7 Furcere, 00K = Reducontr -~

TimoinMonths
Number at Risk
el aaes 2248 931 620 509 s

4394 2602 1088 910 888 792

7 Tmeintionins.

RR 0.71, 95% CI1 0.61-0.83,
P<0.0001
Ibrahim, et al. Thromb Res 2025;254:109476
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Extended anticoagulation in VTE

Ultrasound-facilitated, catheter-directed fibrinolysis
Unresolved issues

o LML



p US-facilitated, catheter-directed fibrinolysis

The NEW ENGLAND
]OURNAL of MEDICINE

Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism
Viirle . &

ABSTRACT

ulation alone is an adequate treatment for acute, intermediate
y embolism s uncertain.

aptive-design trial with blinded autcome adjudica-

isk pulmonary embolism with 2 Faio OF right ven

. distolic diametee of 210 and

1ad at least two indicators of cardio
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tion. Datients
tricular end-dizstl
an clevated troponi

per minute, ora re
assigned 1o under
teplase

control group) according to
Mty
collpse, or symptomatc recurrence of pulmonary exblsm within 7 A,

59 centers in the US & Europe
Multinational, adaptive-design trial with blinded
outcome adjudication
Patients with intermediate-risk pulmonary
embolism
« RVILV 21.0
» Elevated troponin
» Systolic blood pressure <110 mm Hg
* Heart rate 2100 betas per min
* Respiratory rate >20 breaths per min
273 interventions vs. 271 controls
Primary outcome
» Composite of pulmonary embolism-related
death, cardiorespiratory collapse or
decompensation, or nonfatal, symptomatic
recurrence of pulmonary embolism within 7

Rosenfield

days
Wvﬁﬁ “ﬂ*?%



p US-facilitated, catheter-directed fibrinolysis

Table 8 Classification of pulmonary embolism severity and the risk of early (in-hospital or 30 day) death

Early mortality risk Indicators of risk
Haemodynamic Clinical parameters RV dysfunction on Elevated cardiac
instability® of PE severity and/ TTE or CTPAP troponin levels®

or comorbidity:
PESI class IlI-V or
sPESI 2|

— I I .

Intermediate—low +e One (or none) positive

Konstantinides, et al. Eur Heart J 2020;41:543-603

©ESC 2019




P US-facilit~tnd ~nthatnr divcantnd fikvinahinis
AHA/ACC Acute PE Clinical Categories -

A B

Subclinical ‘Symptomatic
Incidental and Low clinical severity score*
‘asymptomatic

Lowest risk

Subsegmental
(Single/multiple)

B1

@ 2026 Adults With Acute Pulmonary Embolism
©2026 by the American Heart Association, Inc., and the American College of Cardiology Foundation.
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Initial Assessment and Management by AHA/ACC Acute PE Clinical Categories

» US-facilit:
Category A Category B Category C1 CategoryC2  Category €3 e —
st o SREN ERR . .

Initiate
Initiate DOAC Initiate LMWH LMWH or
UFH

Use HESTIA, PESI, and/or sPES| .
s I ‘ Measure at least 1 cardiac biomarker

Measure lactate

Evaluate RV size and function with CT and/or echo VAECMO

Evaluatefor 22

2a
Use decision ool to identify
St O ol vorent Use validated risk score to identify higher-isk patient romotnate

Multdisciplinary PERT assessment to guide clinical management

Vasapressor and/or inotrapic therapy

2| Ssemic g = 326; 153:€977-e1051

| systemic thrombolysis z‘{:g‘;“'{:gfe Systemic
| (if acceptable bleeding risk), Mmm;”sk)‘ thrombolysis

1=Blllpr MT in approprizte T, if acceptable
[[eases ity bleeding risk Fotjoruolg A
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Characteristic

Demographic data
Age—yr

Female sex— no. (%)
Clinical status
Body-mass indexi:
Frailty index]

Duration of symptoms (current episode) — days§
Dyspnea— no. (%)
Chest pain — no. (%)
Syncope — no. (%)
Tachycardia— no. (%)|

Prolonged hypotension — no. (%)

Tachypnea— no. (%)
Hypoxemia — no. (%)
National Early Warning Score

Concomitant ultrasound-confirmed, lower-extremity
deep-vein thrombosis — no. (

Yes
No
Ultrasound not performed
Imaging findings
Bilateral pulmonary embolism — no. (%)%
RV-LV ratioff
Medical history — no. (%)

Congestive heart failure
Yes
No
Unknown

Transient ischemic attack or stroke
Yes
No

Unknown

Intervention
(N=273)

58.2£13.6
114 (41.8)

329485
19:07
35433

254 (93.0)

87 (319)

67 (245)
210 (76.9)
4(L5)
118 (43.2)
135 (49.5)
60:1.9

107 (392)
82 (30.0)
84 (308)

251 (91.9)
16205

4(L5)
267 (97.8)
2(07)

7 (2.6)
266 (97.4)
0

Control
(N=271)

58.2:13.4
118 (43.5)

334182
1.9:0.7
3.9:35

242 (89.3)

101 (37.3)
64 (23.6)

215 (79.3)

6(22)

142 (52.4)

130 (48.0)
6019

109 (40.2)
86 (31.7)
76 (28.0)

262 (96.7)
15204

9(33)
259 (95.6)
3L

11(4)
259 (95.6)
1(0.4)

Standardized

Differencef
~ 30 fibrinolysis

0.2

36

5.0

20 Intervention Control Standardized
55 Characteristic (N=273) (N=271) Differencej
132 percent
11.4

Current or previous cancer§

zz Yes 29 (10.6) 21(7.7) 100

5'6 No 236 (86.4) 249 (91.9)
154 Unknown 8(29) 1(0.4)

30 Chronic obstructive pulmonary disease

22 Yes 13 (4.8) 14 (5.2) 19

No 256 (93.8) 247 (91.1)
Unknown 4(15) 10 (3.7)

21
20.6

12.5

122

Rosenfield et al. N Engl J Med 2026;394(20):1979-
4
o 990




p US-facilitated, catheter-directed fibrinolysis

Intervention Control Relative Risk
Outcome (N=273) (N=271) (95% CI)f

no. of patients % (95% Cl)y  no. of patients % (95% Cl)T

Any primary-outcome event 11 4.0 (2.3-7.1) 28 10.3 (7.2-14.5)  0.39 (0.20-0.77):
Components of the primary outcome
Pulmonary embolism—related death 3 11(0.4-3.2) 1 0.4 (0.1-2.1) 3.0 (0.3-28.5)
Cardiorespiratory decompensation or collapse 10 3.7 (2.0-6.6) 28 10.3 (7.2-14.5) 0.4 (0.2-0.7)
Recurrence of pulmonary embolism 1 04 (0.1-2.0) 1 0.4 (0.1-2.1) 1.0 (0.1-15.8)

Rosenfield et al. N Engl J Med 2026;394(20):1979-
1990
1 Yoo E Y
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p US-facilitated, catheter-directed fibrinolysis

Table 3. Cumulative Major Bleeding Events through 30 Days (Treated Population).

Table 4. Mortality, Recurrence of Pulmonary Embolism, and Serious Adverse Events through 30 Days (Treated

Population).*

Intervention Control Relative Risk
Event (N=271) (N=271) (95% CI)
no. of patients (%)
ajor bleeding according to

Within 72 h 10 (3.7) 415) 25 (0.8-7.9) 017

Within 7 days 11 (4.1) 6(22) 1.8 (0.7-4.9) 032

Within 30 days 11 (4.1) 8(3.0) 14 (0.6-3.4) 0.64
Moderare—lo—jevere bleeding within 7 days 9(3.3) 4(15) 23 (0.7-7.2) 0.26

S e

Ischemic stroke

Within 7 days 1(0.4) 0 NE 1.00

Within 30 days 1(0.4) 0 NE 1.00
Intracranial hemorrhage

Within 7 days 0 [ NE 1.00

Within 30 days 0 0 NE 1.00

Event

Death from any cause through 7 days
Outcomes through 30 days
Death from any cause
Symptomatic recurrence of pulmonary embolism

Any serious adverse eventi

Intervention

(N=271)

Control
(N=271)

no. of patients (%)

3(L1)

5 (18)
1(0.4)
40 (14.8)

2(07)

3 (L)
2(07)
44 (16.2)

Relative Risk
(95% CIji

15 (0.3-8.9)

17 (04-6.9)
0.5 (0.0-5.5)
09 (06-13)§

Rosenfield et al. N Engl J Med 2026;394(20):1979-

AU B

1990
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CRVIE ARG DRIVERSTY BEALTACARE SISTEN



» US-facilitated, catheter-directed fibrinolysis

Efficacy benefits of low-dose, locally-delivered fibrinolytics achieve
decompensation
No increase in major hemorrhage including intracranial hemorrhage

Soft end-point
Bleeding numerically higher
Highly selected population

Rosenfield et al. N Engl J Med 2026;394(20):1979-

1990

| SYTOEN
cﬁ,‘@ S0

CRVIE ARG DRIVERSTY BEALTACARE SISTEN



» Contents

Terminology for risk factors of venous thromboembolism (VTE)
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» Unresolved issues

Safety of reduced dose for each risk factors
Obesity
Intermediate-high or high risk of death

Low dose Full dose
N N Adjusted Hazard Ratio [Cl 95%]

Antplatelet therapy strata

No 18/1227 151215 E o 1.21[060:243]

Yes 1122 o33 269(0.01:2118]
AOD strata

Apixaban 75575 61585 —-— 133(0.42: 4.19]

Rivaroxaban 12/674 9/683 —-— 1.34[055;3.27)
Age

Less than 65 years 135667 6/630 — 1.96(0.71:5.38)

65 years or more 6/582 95818 —— 0.68(0.23; 1.98]
Gender

Male 11813 121824 — 1.01(0.43; 2.35]

Female 8/436 3424 e 239(061;9.35]
Body Mass Index

Less than 30 kg/m? 10864 141879 E 0.70 (0.30; 1.60]

30 kg/? or more /382 11369 e 6721099.456)

Incidence of symptomatic recurrent venous thromboembolism

Couturaud F, et al. Lancet 2025;405:725-35 cﬂ | BE s



» Unresolved issues

- Duration of extended anticoagulation
- Still life-long anticoagulation?

- Safety of reduced dose for cancer-associated VTE beyond 12 months
- Study duration of 12 months
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» Unresolved issues

- US-facilitated catheter directed fibrinolysis
- Patient selection
- Lack of mortality benefit
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