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Duration issues
— Thrombophilia testing
— Low-dose Fxa inhibitors

Anticoagulation ‘failure’
‘Reversal’, procedures, lab measurements
HIT

Arterial thrombosis



Initial VTE Treatment

* Anticoagulation

— Unfractionated heparin
* Bolus 80 U/kg IV
* Infusion 18 U/kg/h adjusted to aPTT 50-80 seconds
— LMWH
» Dalteparin 200 IU/kg sc gday
* Enoxaparin 1 mg/kg sc q12h
— Fondaparinux 5-10 mg sc qday (depends on weight)
— Rivaroxaban 15 mg PO BID x 21 days, then 20 mg QD

— Apixaban 10 mg PO BID x 7 days, then 5 mg PO BID



Initial VTE Treatment

* Anticoagulation

— Warfarin (must overlap with parenteral agent for
minimum 4-5 days)

— Dabigatran 150 mg po BID — after 5-day heparin “lead-in”
— Edoxaban 60 mg PO QD - after 5-day heparin “lead-in”
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*rare exceptions



Cancer-associated VTE




Pooled Analysis of Oral FXa inhibitors vs. LMWH

Recurrent VTE

Major bleeding

Clinically relevant
non-major bleeding

DOAC LMWH
Study DOAC agent Patients Event Patients Event Risk Ratio RR 95%-Cl Weight
Hokusai VTE Cancer  edoxaban 522 34 524 46 — =T 074 [048;114] 454%
SELECT-D rivaroxaban 203 7 203 17 — 041 [017:097] 11.2%
Caravaggio apixaban 576 32 579 46 - 0.70 [0.45,1.08] 43.4%
Random effects model 1301 73 1306 109 —T 0.68 [0.39; 1.17] 100.0%
Heterogeneity: =05, < 0.0001, p =048 f T T T T 1
01 02 05 1 2 5 10
Favors DOAC Favors LMWH
DOAC LMWH
Study DOAC agent Patients Event Patients Event Risk Ratio RR 85%-Cl Weight
Hokusai VTE Cancer  edoxaban 522 29 524 7 1.71 [D.95; 3.08] 40.3%
SELECT-D rivaroxaban 203 11 202 E — 1.83 [D.69; 4.88]) 18.0%
Caravaggic apixaban 576 22 579 23 — 096 [0.54;1.71] 41.7%
Random effects model 1301 62 1308 46 —L 1.36 [0.55; 2.35] 100.0%
Hatercgenaity: I = 15%. © = 0.0379, p = 0.31 I reor J
0102 05 1 2 5 10
Favors DOAC Favors LMWH
DOAC LMWH
Study DOAC agent Patients Event Patients Event Risk Ratio RR 95%-CI Weight
Hokusai VTE Cancer  edoxaban 522 B4 524 43 1.49 [1.04; 218] 432%
SELECT-D rivarcxaban 203 25 203 7 —— 3.57 [1.58,807) 17.5%
Caravaggio apixaban 576 52 579 35 148 [0.98, 2.26] 39.3%
Random effects model 1301 141 1306 85 ) 1.74 [0.864; 4.77] 100.0%
Heterogenaity: [° = 49%, ¢ = 0.0569, p = 0.14 L T LI
0102 05 1 2 5 10
Favars DOAC Favors LMWH

Mulder F et al. Blood. 2020; blood.2020005819.



DOAC Trial Baseline Characteristics for the Treatment of
Cancer-Associated VTE

HOKUSAI-VTE CANCER SELECT-D CARAVAGGIO
Edoxaban Dalteparin Rivaroxaban Dalteparin Apixaban Dalteparin
(n=522) (n=524) (n=203) (n=203) (n=576) (n=579)

Age, years 64.3+11.0 63.7£11.7 67t 67t 67.2+11.3 67.2£10.9

Male sex, % 53.1 50.2 57 48 50.7 47.7

Metastatic disease, % 525 53.4 58 58 67.5* 68.4*

Active chemo, % 71.6l 7311 81 85 85.6ll 85.8ll

Gl tumors, %

Colorectal 15.9 15.1 27 23 21.0 19.5

Upper 6.3 4.0 78 128 4.0 5.4

Pancreatic or hepatobiliary 9.4 7.6 107 6.41 7.6 7.4

ECOG PS, %

0 29.7 28.2 29 30

1 46.6 46.9 44 47 32.3 29.4

2 236 23.7 26 21 48.8 47.8
18.9 22.8

Qualifying VTE diagnosis, %

PE £+ DVT 62.8 62.8 - - 52.8 57.7

DVT only 37.2 37.2 - - 47.2 423

Symptomatic DVT or PE 68.0 67.0 47 48 79.9 80.3

Incidental DVT or PE 32.0 33.0 53 52 20.1 19.7

*Recurrent locally advanced or metastatic disease. TMedian age. fDistant metastases. SIncludes gastric and esophageal/gastroesophageal cancers. llincludes any anticancer drug therapy (cytotoxic, hormonal,
targeted, or immunomodulatory), radiotherapy, surgery, or a combination of these therapies. Yincludes pancreatic and gallbladder cancers.

DOAC-=direct-acting oral anticoagulant; DVT=deep vein thrombosis; ECOG PS=Eastern Cooperative Oncology Group performance status; Gl=gastrointestinal; NR=not reported; PE=pulmonary embolism;
VKA=vitamin K antagonist; VTE=venous thromboembolism.



DOAC Trial Results for the Treatment of Cancer-Associated VTE

Randomized patient numbers

Trial duration, months
Primary endpoint

VTE recurrence
Oral agent (O)
Dalteparin (D)
HR (95% CI); Ovs D

Major bleeding
Oral agent
Dalteparin
HR (95% CI); Ovs D

Fatal bleeding
Oral agent
Dalteparin
HR (95% Cl); Ovs D

Major Gl bleeding
Oral agent
Dalteparin
HR (95% Cl); Ovs D

CRNM Bleeding
Oral agent
Dalteparin
HR (95% CI); Ovs D

HOKUSAI-VTE CANCER

Edoxaban
1050
12

Composite of recurrent VTE or ISTH

major bleeding

7.9%
11.3%
0.71 (0.48-1.06)

6.9%
4.0%

1.77 (1.03-3.04) 1

0%
0.2%
NR

3.8%
1.1%
NR

14.6%
11.1%
1.38 (0.98-1.94)

SELECT-D
Rivaroxaban

406
6

Recurrent VTE

4%
11%
0.43 (0.19-0.99)]

6%
4%
1.83 (0.68-4.96)

0.5%
0.5%
NR

3.9%
2.0%
NR

13%
4%
NR

CARAVAGGIO
Apixaban

1170
6

Recurrent VTE

5.6%
7.9%
0.63 (0.37-1.07)

3.8%
4.0%
0.82 (0.40-1.69)

0%
0.3%
NR

1.9%
1.7%
1.05 (0.44-2.50)

9.0%
6.0%
1.42 (0.88-2.30)



Can we use DOACs in patients with gastrointestinal
cancer?

e 2018 ISTH Guidance Statement:

» Suggest the use of specific DOACs (edoxaban, [apixaban] and
rivaroxaban) for cancer patients with an acute diagnosis of VTE, a low
risk of bleeding, and no drug—drug interactions with current systemic
therapy.

* We suggest the use of LMWHSs for cancer patients with an acute
diagnosis of VTE and a high risk of bleeding, including patients with
luminal gastrointestinal cancers with an intact primary, patients with
cancers at risk of bleeding from the genitourinary tract, bladder, or
nephrostomy tubes, or patients with active gastrointestinal mucosal
abnormalities such as duodenal ulcers, gastritis, esophagitis, or colitis.
Edoxaban, [apixaban] and rivaroxaban are acceptable alternatives if
there are no drug—drug interactions with current systemic therapy.

* Khorana A, et al, JTH 2018



ASH: Treatment of Patients with Active
Cancer

* The panel suggests DOACs (apixaban, edoxaban, or
rivaroxaban) over LMWH.

* The panel suggests DOACs (apixaban, edoxaban, or
rivaroxaban) over VKAs.

* The panel suggests LMWH over VKAs.

Lyman et al Blood Advances 2021. 5 (4): 927-974.



Can we reduce the FXa inhibitor dose after 6-12 months
In cancer patients?

A Recurrent Venous Thromboembolism
9 1009 30 Adjusted subhazard ratio Full-dose apixaban
= 904 with reduced vs. full dose,
8 g0l 237 076 (95%Cl, 0.41-1.41) ,_:—rr
_é 2 04 P=0.001 for noninferiority
S 04 = Reduced-dose
o 604 154 apixaban
-
% 501 1.0
2 40-
B 0.5+
o 30—+
= _ 0.0 T T 1
g 2 0 3 6 9 12
E 104
17
w 0 T T T T
0 3 6 9 12
Months since Index Event
No. at Risk
Full-dose apixaban 900 834 771 722 659
Reduced-dose 866 820 769 722 660
apixaban

Mahe et al. NEJM. 2025 Apr 10;392(14):1363-1372



Lowering the dose of apixaban reduces bleeding

Qutcome

Key secondary safety
outcome: major or
clinically relevant
nonmajor
bleeding®*

Major bleeding
Fatal bleeding

Major gastrointestinal
' bleeding

Upper gastrointestinal

bleeding

Lower gastrointeslinal

bleeding

Clinically relevant
nonmajor bleeding

Other secondary outcomes

Death from any cause

Reduced-Dose

Apixaban
(N=866)

number (percent)

102 (12.1)

24 (2.9)
2(0.2)

12 (1.4)

6 (0.7)

7 (0.8)

84 (10.0)

148 (17.7)

Mahe et al. NEJM.

Full-Dose
Apixaban
(N=900)

136 (15.6)

37 (4.3)
2 (0.2)

25 (2.9)

13 (1.5)

13 (1.5)

107 (12.3)

168 (19.6)

Treatment
Effect

(95% Cl)

0.75 (0.58-0.97)

0.66 (0.40-1.10)

0.79 (0.59-1.05)

0.96 (0.86-1.06)

2025 Apr 10;392(14):1363-1373



Event-free Survival
Freedom from Recurrent VTE, Major Bleeding and Death
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Days
MNo. at Risk:

Edoxaban: 522 472 429 407 388 360 345 328 310 295 270 237 161
Dalteparin: 524 485 449 420 385 364 352 340 324 313 276 241 171

Raskob G et al. N Engl J Med. 2018 Feb 15;378(7):615-624.



Anticoagulation for VTE in Thrombocytopenia

New event within 30 days?

High risk features (consider platelet transfusion to avoid

interruptions or delay in AC therapy)

symptomatic segmental or more proximal PE

proximal DVT

recurrent/progressive thrombosis

Lower risk features (consider delay/interruption of AC while

platelets < 50K)
Isolated distal DVT
Subsegmental PE (especially if incidental)

Catheter-related thrombosis

Samuelson-Bannow et al. J Thromb Haemost2018;16: 1246-9



Anticoagulation for VTE in Thrombocytopenia

* Event more than 30 days ago?

e Consider low-dose AC (“prophy” doses of LMWH Or Fxa
inhibitor) when platelets 25 - 50

* Consider holding AC when platelets < 25

Samuelson-Bannow et al. J Thromb Haemost2018;16: 1246-9



Duration of AC after VTE



Thrombophilia - Why test?

Because the results will influence the intensity of
anticoagulation

— No evidence in any setting

Because the results will influence the duration of
anticoagulation

— Rare circumstances

Because it might influence future decisions for the patien
or their family

— Very selected patients/scenarios
Curiosity
— Alegitimate reason IF the patient is fully aware of the
implications
Because the results will influence the choice of
anticoagulant
“Triple-positive” Antiphospholipid syndrome
Because we can or we didn’t bother to think about it
— The most frequent reason, unfortunately




Important APS Papers

2023 ACR/EULAR antiphospholipid syndrome
classification criteria

Medha Barbhaiya @ ,' Stephane Zuily @ ,? Ray Naden,’ Alison Hendry,*
Florian Manneville,” Mary-Carmen Amigo,” Zahir Amoura,” Danieli Andrade @,
Laura Andreoli @, Bahar Artim-Esen, " Tatsuya Atsumi,'' Tadej Avcin, "
Michael H Belmont © ," Maria Laura Bertolaccini,'* D Ware Branch, ™

Graziela Carvalheiras,'® Alessandro Casini,' Ricard Cervera,'® Hannah Cohen, ™
Nathalie Costedoat-Chalumeau @ ,*° Mark Crowther,”' Guilherme de Jesis @,
Aurelien Delluc,”® Sheetal Desai,>* Maria De Sancho,” Katrien M Devreese,*®?’
Reyhan Diz-Kucukkaya,”® Ali Duarte-Garcia @ ,*® Camille Frances,® David Garcia,”’
Jean-Christophe Gris © ,*2 Natasha Jordan,** Rebecca K Leaf** Nina Kello © ,*

Ann Rheum Dis. 2023 Aug 28;ard-2023-224609. doi: 10.1136/ard-2023-224609. Online ahead of print.
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JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 81, NO. 1, 2023
2023 THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER. ALL RIGHTS RESERVED.

Direct Oral Anticoagulants vs )
Vitamin K Antagonists in Patients
With Antiphospholipid Syndromes

Meta-Analysis of Randomized Trials

Candrika D. Khairani, MD, MMSc,™* Antoine Bejjani, MD,™* Gregory Piazza, MD, MS,*" David Jimenez, MD, PuD,’
Manuel Monreal, MD, PuD,” Saurav Chatterjee, MD,” Vittorio Pengo, MD,’ Scott C. Woller, MD,*"

Josefina Cortes-Hermnandez, MD, PuD,' Jean M. Connors, MD,' Yogendra Kanthi, MD,"™'

Harlan M. Krumholz, MD, SM,”"™ Saskia Middeldorp, MD, PuD,” Anna Falanga, MD,"" Mary Cushman, MD, MSc,™'
Samuel Z. Goldhaber, MD,*" David A. Garcia, MD," Behnood Bikdeli, MD, M§™"™

J Am Coll Cardiol. 2023;81:16-30



Proposed APS
Classification Criteria

ENTRY CRITERION

2 1 documented clinical criterion + = 1 positive aPL test
CLINICAL DOMAINS I LABORATORY DOMAINS (aPL)
VENOUS THROMBOEMBOLISM LUPUS ANTICOAGULANT (LA) POSITIVITY
. With high VTE risk profile 1 *  One time 1
. Without VTE high risk profile 3 *  Persistent s
ARTERIAL THROMBOSIS Anti-cardiolipin (aCL) / anti-BP2GP1 positivity**
= With a high CVD profile 2 = IgM only : moderate-high for aCL and/or anti-B2GP1 1
+  Without a high CVD profile 4 « Presance of lpG
MICROVASCULAR INVOLVEMENT* +  moderate positivity for aCL and/or anti-B2GP1 4
A 2 +  high posivitity for aCL OR anti-B2GP1 5
. Established 5 +  high positivity for aCL AND anti-B2GF1 7

OBSTETRIC Only count the highest weighted criterion within each domain

. 2 3 consecutive losses (<10w) and/or fetal death {<16w) 1 Do not count if there is an equally or more likely explanation than APS
+  Fetal death (216w <34w) without PEC/PI with severe features 1

+  Severe PEC or severe Pl {<34dw) 3

*  Severe PEC and severe Pl {<34w) a

CARDIAC VALVE

* Thickening

+  Vegetation 4

THROMBOCYTOPENIA (lowest 20-130G/L) **aPL titers (by ELISA): moderate titer => 40-79U; high titer => = 80U

Classify as APS if 2 3 points from clinical criteria AND 2 3 points from aPL domain

Barbhaiya et al. Arthritis and Rheumatology. 2023 Oct;75(10):1687-1702.



Proposed APS
Classification Criteria

CLINICAL DOMAINS

VENOUS THROMBOEMBOLISM

. With high VTE risk profile 1

. Without VTE high risk profile 3

ARTERIAL THROMBOSIS I Only count the highest weighted criterion within each domain
5 With a high CVD profile 2 Do not count if there is an equally or more likely explanation than APS
. Without a high CVD profile q

MICROVASCULAR INVOLVEMENT*

*  Suspected 2

. Established 5

OBSTETRIC

* 23 consecutive losses (<10w) and/or fetal death (<16w) 1

*  Fetal death (216w <34w) without PEC/PI with severe features 1

*  Severe PEC or severe Pl {(<34w) 3

. Severe PEC and severe Pl (<34w) 4

CARDIAC VALVE

. Thickening 2

*  Vegetation 4

THROMBOCYTOPENIA (lowest 20-130G/L) 2

Barbhaiya et al. Arthritis and Rheumatology. 2023 Oct;75(10):1687-1702.



FXa inhibitor vs. warfarin in APS

Composite of Arterial Thrombotic Events

Cohen (2016) 0 57
Pengo (2018) 7 52
Ordi-Ros (2019) TN 84
Woller (2022) 6 17
Overall

o w o o

57

61
92
25

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 = 1.00

Test of 0= 0 Q(3) = 2.24, P = 0.52
Testof 6=0:2z=3.12, P= 0.00

1.00(0.02-51.26)  7.31

= 17.57(0.98-315.00) 13.60
— I — 4.02(1.08-14.89) 65.98
=—= 18.94(1.00-358.35) 13.11

i 5.43 (1.87-15.75)

0.01 04

1 10 100

-+— Higher With VKAs Higher With DOACs —=

J Am Coll Cardiol. 2023;81:16-30



Thrombophilia: Summary

* Antiphospholipid antibody testing could change treatment
and is probably appropriate for many patients with
unprovoked VTE

— if/when d/c therapy contemplated

— if clinical features suggest APS (mild thrombocytopenia, livedo
reticularis, late pregnancy loss)

* More comprehensive thrombophilia testing may be
indicated in some patients but most often the results will
not change management

e Special situations

— Splanchnic vein thrombosis: consider JAK2 V617F mutation and
PNH testing



A Suggested Approach

Treat Proximal DVT or PE (unprovoked®) at least 3 months

Ensure the patient is up-to-date on age-appropriate cancer
screening and perform careful physical exam and review of systems.

Discuss risks/benefits of extended therapy with all patients; re-
evaluate periodically.

Encourage extended therapy for patients who:

are male

have had previous VTE

had PE (rather than DVT) as their index event

have poor cardiopulmonary reserve

have low risk of AC-related bleeding (see next slide)

Test patients for antiphospholipid syndrome before permanently
discontinuing.

Consider d-dimer testing in women if other factors equivocal™*

*Kearon C et al. J Thromb Haemost. 2016 Jul;14(7):1480-3.
**Kearon C et al. J Thromb Haemost. 2019 Jul;17(7):1144-1152.



Factors Associated with Increased Major
Bleeding Risk

Table 1: The VTE-BLEED score.

Factor

Active cancer?

Male with uncontrolled arterial hypertension®

Anaemia* 1.5

History of bleeding® 1.5

Age =60 years old 1.5

Renal dysfunction® 1.5
Classification of patients with the VTE-BLEED score

Low bleeding risk Total score <2

High bleeding risk Total score =2

Klok et al. Thromb Haemost 2017; 117: 1164—-1170



Long-term (secondary)
VTE Prevention

EINSTEIN Riva
CHOICE’ (10 QD)

Fewer than 10

Dabi placebo Approximately 10

RE-SONATE*
(150 BID)

AMPLIFY** Apix

. placebo Fewer than 10?
Extension (2.5 BID)

T Weitz et al. NEJM 2017; 376:1211-1222.
* Schulman et al. NEJM 2013; 368:709-18.
** Agnelli et al. NEJM 2013 Feb 21;368(8):709-18




RENOVE Trial

Design

- Design: academic, multicenter, randomized, open, blinded end-point (PROBE) trial.

-Randomization: central, stratified by center, DOAC (apixaban/rivaroxaban) and antiplatelet
agent use.

47 French centers Median follow-up of 24 months

A
v

Reduced dose of DOAC
(apixaban 2.5 mg BID or rivaroxaban 10 mg OD)

6-24 months of
anticoagulation

VTE at high risk
of recurrence

Full dose of DOAC

I
I
I
I
I
I
I
4 I
I
1 I
1 I
I I
1 I

| (apixaban 5 mg BID or rivaroxaban 20 mg OD)

Inclusion Study end
Randomization 1 year after last included patient

Sponsor: Brest University Hospital, Brest, France
Funding: French Ministry of Health, PHRC N

Couturaud et al. Lancet. 2025 Mar 1;405(10480):725-735



RENOVE Trial

Study population

Reduced Dose Full Dose

(N=1383) (N=1385)

Age - mean (SD), yr 62.2 (14.3) 63.1(14.3)
Female sex - no. (%) 489 (35.4) 481 (34.7)
BMI 230 kg/m2- no. (%) 428 (31.0) 416 (30.0)

Previous cancer (26 m before index event) - no. (%) 140 (10.1) 129 (9.3)
Family history of VTE - no. (%) 499 (36.1) 481 (34.7)

Characteristics of index event - no. (%)

Symptomatic PE with or without DVT 1178 (85.4) 1192 (86.3)
PE at intermediate-high or high risk of death 230 (19.5) 247 (20.7)
Symptomatic isolated proximal DVT 201 (14.6) 189 (13.7)

Couturaud et al. Lancet. 2025 Mar 1;405(10480):725-735



RENOVE Trial

Study population

Reduced Dose Full Dose
(N=1383) (N=1385)
Circumstances of index event - no. (%)
First episode of unprovoked VTE 836 (60.5) 845 (61.1)
Multiple episodes (>2) of VTE 463 (33.5) 453 (32.8)
>1 previous unprovoked VTE 445 445
>2 previous provoked VTE 18 8
VTE associated with persistent risk factor 64 (4.6) 67 (4.8)
Estimated high risk of recurrence by physicians 19 (1.4) 17 (1.2)
VTE-bleed score! at inclusion - no. (%)
High risk (22 risk factors) 388 (30.7) 404 (31.6)
Treatment strata: - Apixaban — no. (%) 625 (45.2) 630 (45.5)
- Rivaroxaban — no. (%) 758 (54.8) 755 (54.5)

Couturaud et al. Lancet. 2025 Mar 1;405(10480):725-735



5-year outcomes

Cumulative incidence of symptomatic recurrent VTE during the
treatment period (primary outcome)

Adjusted HR=1.32 (0.67 - 2.60) L AR

{ Noninferiority P=0.23
hll

]

Estimatad cumulative risk (%)

) [ l v o nd
0 6 12 8 ¥
12 18 24 30 36 42 45 54
Time since randomization (months)
No. at risk
Lowcose 1383 1357 1284 1154 1040 897 726 586 387 207 &0
Fulldase 1385 4365 1280 1181 1027 897 733 585 384 213

Couturaud et al. Lancet. 2025 Mar 1;405(10480):725-735



5-year outcomes

Cumulative incidence of major and clinically relevant nonmajor
bleeding during the treatment period (first key secondary outcome)

209
Adjusted HR=0.61 (0.48 - 0.79)
Full d

| ﬁ!

A F 4
I

% ,_‘f'—/ Low d
- P, -~
" ,
= s
3 1 -
g : -
o /_/
£ 4 ”
g S ,f”/

| ”~

] ﬂ_’— o

( (5] 14 4 4

e ——
e
I
PR e ————
— p—
i
0 —
& 12 18 24 30 4 48 4
Time since randomization (months)
No. at risk

owdose 1383 1341 1254 1114 264 848 &7% 545 360 187 53
Fulldose 1385 1327 1225 1087 853 826 665 529 334 184 63

Couturaud et al. Lancet. 2025 Mar 1;405(10480):725-735



Do NOT Prescribe DOACs For
Patients Who:

e Are likely to skip doses
kg™ ?
e Take medicines likely to interact

e ? Weigh more than

e Are “triple positive” for APLA
e Cannot afford them
e Have mech. prosthetic heart valves

*see Wang, T.F. Blood. 2020 Mar 19;135(12):904-911.
AND
*Martin, K. J Thromb Haemost. 2021 Aug;19(8):1874-1882.



Risk of Anticoagulant-associated Major Bleeding Increases with Lower GFR

| Year avent rate

Baseline Cockcrofi—Gault @GFR mil fmin

Hohnloser et al. Eur Heart J. 2012 Nov;33(22):2821-30




Apixaban vs. warfarin in ESRD:
cohort study of approx, 9,400 Medicare beneficiaries

O

Circulation

. : : 2010-201
Outcomes Associated With Apixaban Use °

in Patients With End-Stage Kidney Disease
and Atrial Fibrillation in the United States

Editorials, see p 1530 and p 1534 Konstantinos C. Siontis,
MD

BACKGROUND: Patients with end-stage kidney disease (ESKD) on dialysis Xiaosong Zhang, MS
were excluded from clinical trials of direct oral anticoagulants for atrial Ashley Eckard, MS
ibrillatinn (AE) Rerant data have raiced roncarnc renarding thae cafaty o Nicole Bhave MD

Siontis KC et al Circulation. 2018;138:1519-1529.




Evert=free survival

Event-free survival

=
@

=
5

Stroke/SE Major bleeding

mees\Narfarin

Log-rank P=0.06

200 300
Time in days
Number at risk

2350
7051

Siontis KC et al Circulation. 2018;138:1519-1529.

Log-rank P=0.32




Warfarin Reversal

INR Response

INR 5-9 Hold warfarin 1-2 days, follow INR, consider vit
K1-2.5 mg PO

INR>9 Hold warfarin, follow INR, consider vit K 2.5-5
mg PO

Serious Hold warfarin, follow INR, give 1V vit K 5-10 mg
bleeding + Kcentra(4-factor PCC))- dose depends on INR

PCC = prothrombin complex concentrate (contains large amounts of all vit K
dependent clotting factors).

Holbrooke et al. Chest. Feb 2012.



Anticoagulation Reversal

Anticoagulant Reversal Additional
considerations

Unfractionated
Heparin (Half-life ~
60 min)

LMWH
(Half-life 3.5-7 hrs)

Fondaparinux
(Half-life 17-21 hrs)

Dabigatran

Rivaroxaban or
apixaban or
edoxaban

Protamine 1 mg/100 units UFH
Infuse slowly (< 5mg/min)

Within 8 hrs:

Protamine 1mg/1mg Enoxaparin
More than 8 hrs:

Protamine 0.5mg/mg Enox

FVlla 90 mcg/kg IV or FEIBA 50-
100 u/kg

1. Idarucizumab 5 gm IV
2. Hemodialysis

1. Kcentra 2000 units IV or
2. FEIBA
3. Andexanet alpha

Max dose = 50 mg
Risk of anaphylaxis

Max dose = 50 mg
Risk of anaphylaxis

Risk of
thromboembolic
events

Risk of
thromboembolic
events
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CLIMICAL Acute ICH with hematoma
PATIEMTS FRATUE volume of 0.5 to 60 ml

FXa inhibitor use in
previous 15 hours

TRIAL DESIGN

530 adu“g » RANDOMIZED

* UMELINDED TREATMENT] BLINDED DATA
AMNALYEIS

Mean age, 78.9 years

* PRESPECIFIED INTERIM AMALYSIS

& IMTERMATIOMAL

Men: 54%%; Women: 46%




RESULTS

. Hematoma Volume Expansion <35%
Hemostatic efficacy occurred more

often in the andexanet group than in

the usual-care group. The difference

between treatment groups appeared

to be driven by differences in hemato- Most of the patients who met the
ma volume expansion, given that the criteria for hemostatic efficacy had
results for the two other components <20% expansion of hematoma

of the primary end point did not differ volume, defined by the trial as
appreciably between the groups. “excellent” efficacy.

Thrombotic events, including ischemic Anfeanat Usual Care
stroke, were more common in the
andexanet group.

expansion of hematoma
volume

Disability outcomes on the mod-

N Engl J Med 2024,3901 745-1755 ified Rankin scale were similar in

the two groups.




Table 3. Thrombotic Events and Deaths at 30 Days.*

Andexanet Usual Care Increase per 100 Patients
Event (N=263) (N=267) (95% CI) P Value7

no. of patients (%) percentage points

=1 Thrombotic event 27 (10.3) 15 (5.6) 4.6 (0.1t09.2)

Transient ischemic attack —

1.5 to 8.8)
-0.2t0 6.1)

Ischemic stroke

Myocardial infarction

Pulmonary embolism -4.5100.2)
1.7 to 2.7)

-5.0 to 10.0) 0.51

Arterial systemic embolism

0 (
4
Deep-vein thrombosis k : -0.4 (-2.4t0 1.5)
= 9(
=
5 (-

Death

* The safety analysis is based on the intention-to-treat extended population (all patients, including those who were en-
rolled after the database lock for the interim analysis but before the trial was stopped).

T In the analysis of the number of patients with at least one thrombotic event, the increase with andexanet per 100 pa-
tients is estimated from the between-group difference, the 95% confidence interval is a Wald confidence interval, and
the P value is derived from a chi-square test. In the analysis of death at 30 days, the estimated increase with andexanet
per 100 patients, the 95% confidence interval, and the P value were calculated with the use of a Cochran—-Mantel-
Haenszel test stratified according to the time from symptom onset to the performance of the baseline imaging scan
(<180 or =180 minutes). For the specific thrombotic events, the unconditional exact confidence intervals based on the
Farrington—Manning relative risk score are given.

N Engl J Med 2024;390:1745-1755




How Emergent is the need to Reverse?

* Critical to discuss risk of delay...

* Drug effect will dissipate quickly
 “Prohemostatic” interventions carry risk



Pharmacodynamics
of apixaban and rivaroxaban

10.0 1

‘l' \1' Healthy volunteers (n=14)
Crossover design

Apixaban 2.5 mg BID
Rivaroxaban 10 mg QD

Anti-Factor Xa activity (1U/mL)

0.1 T | | | | 1
0 12 24 36 48 60 72

Time (hours)

Frost et al.  Thromb Haemost 2011;9(Suppl 2): ISTH abstract no. P-WE-159.



DOACs: Perioperative Management

DOAC half-life = 10-14 hrs
Peak action = 1-3 hrs

-
)
oo
—
=

Douketis J. JAMA Intern Med. 2019 Nov 1;179(11):1469-1478



Results: Primary Outcomes (ITT Analysis)

Apixaban Dabigatran Rivaroxaban

(expected) n=1257 n=668 n=1082
U

Al 0.16 (0-0.48) 0.60 (0-1.33) 0.37 (0-0.82)
thromboembo-
. n=2 n=4 n=4
lism
**Major 1.35 (0-2.00) 0.90 (0-1.73) 1.85 (0-2.65)
bleeding n=17 n=6 n=20

*Ischemic stroke, TIA, systemic embolism, **ISTH definition

Douketis J. JAMA Intern Med. 2019 Nov 1;179(11):1469-1478



Results: Residual Preoperative DOAC Levels

800 Proportion of high bleed risk patients with DOAC level

700 <50 ng/mL = 98.9% (823/832)
600

500 93.1% <30 ng/mL 85.3% <30 ng/mL

400

98.9% <30 ng/mL
300

200

100

0 S - [— l -

api-LOW api-HIGH dabi-LOW dabi-HIGH riva-LOW riva-HIGH

M <30 ng/mL W 30-49.9 ng/mL W >50 ng/mL

DOAC levels measured in 2,541 (85%) patients

Douketis J. JAMA Intern Med. 2019 Nov 1;179(11):1469-1478



Lab Measurement for DOACs

 DOACs can (but do not always) prolong
“traditional” clotting times (PTT or PT)

 Thrombin time (TT) is very sensitive to (even
low concentrations of) dabigatran —a normal
thrombin time excludes dabigatran



Best tests for DOACs

e Dabigatran: dilute thrombin time (calibrated
for dabigatran)

e FXa inhibitors: anti-Xa assay (calibrated for a
particular DOAC)

— mPT (at UWMC and HMC) also sensitive

 “expected” trough: ~ 50 — 150 ng/mL
* “expected” peak: 150 — 250 ng/mL

Samuelson et al. Chest. 2017 51(1):127-138.



“Recurrent VTE” on anticoagulation

Question the diagnosis! Interview the patient re: adherence. Look up
INR results, interview radiologists and compare images (old vs. new)

Clinical Scenario Management

Therapeutic AC On VKA- consider LMWH or
fondaparinux or rivaroxaban
On LMWH- empiric 25% dose escalation
or fondaparinux or rivaroxaban

Anatomic Compression Relieve compression, reinstitute AC
Underlying Cancer Switch to LMWH

Heparin-induced DTI or fondaparinux
thrombocytopenia

Antiphospholipid syndrome Higher INR target (3-4) or alternative
anticoagulation (LMWH, fonda)

Recommended paper: Schulman S. Blood. 2017 Jun 22;129(25):3285-3293.
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Thrombocytopenia is Common
After Surgery

post cardiac surgery

post orthopedic surgery** trauma

-

orthopedic surgery

/: ......... Tidansnsnnnnns :

vascular surgery

% of patients
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rebound of the platelet count
after day 4

1 2 3 4 5 6 7 3
Postoperative day (day 0 = day of surgery)

Greinacher A, et al. ASH Education Book 2010




Typical Timing of HIT After
Cardiac Surgery

transfusion of
blood product

initial recovery

bacteria
IT || contaminated
transfusion,
drug induced TP passive

PP —— | W alloantibody TP
alloantibody TP
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Postoperative day (day 0 = day of surgery)




The Pre-Test Probability (PTP) of HIT Can
Be Estimated Using the “4Ts”

The Four “ T’s” 2points 1point Opoints
Thrombocytopenia 50% 30-50% <30%
) Nadir 20-100  Nadir 10-19 Nadir<10
Timing of { plt 5-10d or Other <5d

(relative to heparin) <1d reexposure No
reexposure

Thrombosis Proven Recurrent None

or suspected

role '
Total Score: 0-3 = Low Pre-Test Probability

4-5 = Moderate Pre-Test Probability

: - Lo et al. JTH 2006;4:759-65
6-8 = High Pre-Test Prolability: opin Puim Med 2008;14:397-402



Simplified, Diagnostic Algorithm When
Initially Considering HIT

Suspected HIT
Calculate PTP

Moderate-High
PTP

4Ts Score = 4

Low PTP
4Ts Score 0-3

HIT Antibody Test HIT Unlikely

Stop Heparinoids No Further Action

Routinel
Start fonda or DTI Necessary




Risk of Thrombosis in Patients With HIT
Stopping heparin is important, but not enough to prevent TEC

Cumulative Frequency of

Thrombosis (%)

100 g
90 |
80 |
70 |
60 |

52.8

) _l

02 4 6 8 10 121416 18 20 22 24 26 28 30
Days After Isolated HIT Recognized

Warkentin and Kelton. Am J Med 1996;101



Laboratory Testing in HIT

Advantages Disadvantages

Sensitivity: high Technically demanding
Specificity: high

Sensitivity: high (false
Technically easy positives common)

Sens & Spec comp
to SRA

* Determines whether “plt-activating” Abs are present



PF4/heparin-ELISA
Add substrate COLOR

Commercial
ElAs detect 3
Ig classes:
IgG, IgA, Ighl

h Alkalng phosphatase-
eparnn -—._..@ PF4hapann .\ HIT-19G ; conjugated goat
PHe (irom Senum or plasma) anbhuman G

enda, Ird edn . Mew Yorc Mane] Decher 23504

Aulapied fman Lee & Wakenlin InmWakenlin & Cenacher. eds. Feparind sdiced Thromborpiop




Platelet Serotonin Release Assay
(Platelet Activation Assay)

— Heparin/PF4 Complex
HIT-IgG

#2 %, Radiolabeled serotonin released
from platelets

sSheridan D, Carter C, Kelton JG A diagnostic test for
heparin-induced thrombocytopenia. Blood 1986, 67: 27-30.




Quantitative interpretation of optical density measurements
using PF4-dependent enzyme-immunoassays

T. E. WARKENTIN,*f J. I. SHEPPARD,* J. C. MOORE,*T C. S. SIGOUIN,T andJ. G. KELTONT
*Department of Pathology and Molecular Medicine; and tDepartment of Medicine, Michael G. DeGroote School of Medicine, McMaster

University, Hamilton, ON, Canada

15-month eval. of 4T scoring system

Sera from consecutive patients over 1-2 years

2 different labs in in Hamilton

ELISA and SRA performed on all samples

J Thromb Haemost. 2008;6(8):1304-1312



<50% serotonin release >50% serotonin release
(89.9%) (10.1%)
_.A._ _.A._
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Warkentin et al. J Thromb Haemost. 2008;6(8):1304-1312
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What About Arterial Thrombosis?

* Most of the inherited deficiencies (Pro C/S, FVL, AT, etc.)
have not been associated with an increased risk of arterial
thrombosis.

* Look for cardiac source (TEE, event monitor for AF)
* Look for vasculitis or other vessel wall problem

e Tests that might be helpful [might impact management
decisions]
— HCY
— Antiphospholipid antibodies
— PNH, JAK-2 V617F

Moll, S. “How | Treat”. Patients with Unexplained Arterial Thrombsosis
Blood (2020) 2020 Jun 25:blood.2019000820. doi: 10.1182/blood.2019000820.



Questions ?




Epidemiology of VTE in preghancy

100 84

* Incidence of VTE-0.76t0 1.72
per 1000 pregnancies

* Incidence of fatal PE- 1.1-1.5 per
100,000 deliveries

 VTE increases with age
— < 20-1.47 per 1000 deliveries
— 20-29 years- 1.63
— 30-39 years- 1.93
— 40 + years- 2.75

Relative risk of VTE

VTE incidence (per 100,000)

Marik and Plante N Engl J Med 2008;James AH, et al. Am J Obstet Gyne 2006; Heit J et al. Ann Intern Med 2005; Pomp ER et al. J Thromb Haemost 2008



Antepartum PRIMARY Prophylaxis’

* AT deficiency + FH

 Homozygous FVL or PG™™ mutation +/- FH

e “Combined thrombophilias” +/- FH

*All are “conditional suggestions”
**Prothrombin gene

BATES et al. Blood Advances. 2018 Nov 27;2(22):3317-3359.



Postpartum PRIMARY Prophylaxis

e “Combined thrombophilias” +/- FH
* Homozygous for PG or FVL mutation +/- FH
e AT, proC, proS deficiency + FH

e Suggests against for
— FH + heterozygous FVL or PG mutation

- .
Strong recommendat|0n BATES et al. Blood Advances 2018 Nov 27;2(22):3317-3359.



Women with prior VTE
not on AC therapy
(secondary prophylaxis)

* Unprovoked or estrogen-associated
— Antepartum and Postpartum LMWH

* Provoked (e.g. after surgery)
— Postpartum LMWH

BATES et al. Blood Advances. 2018 Nov 27;2(22):3317-3359.



