Direct Oral Anticoagulants vs Vitamin-K Antagonists in
Thrombotic Antiphospholipid Syndrome:
Meta-analysis of Randomized Controlled Trials

Monday | January 30, 2023 | 12:00pm — 1:00pm EST

Presenters:
Behnood Bikdeli, MD, MS | Jean Connors, MD | Surabhi Palkimas, PharmD
Geoff Barnes, MD, MSc | Deb Siegal, MD, MSC, FRCPC




MENEEE

Behnood Bikdeli, MD, MS

Associate Physician, Section of Vascular
Medicine, Cardiovascular Medicine Division
Brigham and Women's Hospital

Instructor in Medicine

Harvard Medical School Investigator
Yale Center for Outcomes Research and
Evaluation (CORE)

Jean Connors, MD

Medical Director, Anticoagulation Management Service
Brigham & Women's Hospital

Dana Farber Cancer Institute

Associate Professor of Medicine
Harvard Medical School

Geoff Barnes, MD, MSc
Associate Professor of Medicine
University of Michigan School of
Medicine

Surabhi Palkimas, PharmD
Pharmacist/340B Contract Pharmacy
Administrator

University of Colorado Hospital

Deb Siegal, MD, MSC FRCPC
Associate Professor of Medicine, Division
of Hematology

University of Ottawa

Anticoagulation Webinar >

FORUM



Disclosures & Notification of Support

Acknowledgement of Financial Commercial Support:

The speakers have the following relevant financial relationships with commercial interests:

Behnood Bikdeli
Consultant for litigation related to two specific brand models of iVC filters (as of 6-17-21)

Geoffrey Barnes
Acelis Connected Health | Boston-Scientific | BMS-Pfizer | Janssen

Jean Connors
Abbott | Anthos | Bristol Myers Squibb (BMS) | CSL Behring | Pfizer | Takeda

Surabhi Palkimas
None

Deb Siegal
Aspen Pharma | Bayer | BMS/Pfizer Alliance | Leo Pharma | Novartis | Portola | Servier

Anticoagulation Webinar >

FORUM



% Disclosures/ Funding

MEDICAL SCHOOL

* |IGNITE Award from the Mary Horrigan Connors Center for Women’s Health and Gender Biology at BWH

* Mary Ann Tynan Research Scientist award from the Mary Horrigan Connors Center for Women'’s Health and Gender Biology at BWH

* Heart and Vascular Center Junior Faculty Award at BWH

* Career Development Award from the American Heart Association and Viva physicians (#938814)

* Project support: RIETE (Bayer Pharma [2019 and prior], Leo Pharma, and Sanofi Spain)

* Consulting expert (on behalf of the plaintiff) for a litigation related to two brand models of IVC filters

S RESEy,
& &

8.

N\ C5rdiovascular
0 Cordiovascy

Researcl h Foundation



@ Antiphospholipid Antibody Syndrome: Definition
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* A systemic autoimmune disorder characterized by recurrent venous/ arterial

micro/IMACrO thrombosis and/or obstetric morbidity in the setting of persistent
presence of at least one of the three following antiphospholipid antibodies (aPL):

|.  Lupus anticoagulant (LA) testing using a method that detects aPL interference in phospholipid-dependent
functional clotting assays (e.g., aPTT or dilute Russell viper venom time).

II.  An immunoassay (ELISA) for anti-B2 glycoprotein | (anti-B2GP I) antibodies (IgM or I1gG).

lll.  An immunoassay (ELISA) for anticardiolipin (aCL) antibodies (IgM or IgG).

Results should be confirmed in 22 occasions, at least 12 weeks apart

Devreese KMJ, et al. ISTH Criteria for APS. J Thromb Haemost 2018; 16: 809-13. "‘Cardiovascular
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A Initial pathogenesis

L W

£
%
Antiphospholipid > & b ? %% %

antibodies are 4* 9%
tibod < > %4 %G

produced

by B cells Antiphospholipid
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Endothelial cell

B Continued pathogenesis @

Activation of inflammatory cells Promotion of

and endothelial cells coagulation

PLATELETS

g

NETosis

ENDOTHELIAL CELL

C Examples of possible proinflammatory and prothrombotic changes induced by antiphos
- 1 Complement activity - 1 Expression of glycoprotein I1b/Illa

« 1 E-selectin « | Tissue factor pathway inhibitor activity

« 1 Tissue factor « 1 Protein C activity

« 1 Vascular endothelial growth factor « | Fibrinolysis

« NETosis

e €r v

Interference with trophoblasts
and decidual cells

DECIDUA

pholipid antibodies

- 1 Complement activity

« | Proliferation and syncytia formation
1 Human chorionic gonadotropin

« 1 Trophoblast apoptosis

D Through multiple mechanisms, % . *
antiphospholipid-antibody activity results in: ,. ‘ \w:a ?

Inflammation } Vasculopathy ’ ‘ Thrombosis
Y - .

’ [ Pregnancycomplicationsl

~~

Garcia DA, Erkan D. N Engl J Med 2018; 3

78:2010-2021
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Antiphospholipid Syndrome - Diagnostic and Treatment Considerations axcallance.acforum.org
g il ipi dro (APS.I’APLS] is an aunmd systemic autoimmune disease defined by vascular thrombosis and/or pregnancy loss

B
or morbidity with persi positive ant ar {aPL)!

Treatment of Thrombotic APS — Guideline Recommendations BOTTOM LINE

Guideline Recommendation

Definia APS and vanous thrombosis:
inciuding retesting jatient on

EULARS + WA with a targst INR 2-5 Is recommendad tes canfiern anticoagulan i patienls with envenibs in e setfing
* Avoid rivaroxaban in patients with triple aPL positivity persistently positive  theragy, resulls APS, especially of APS, sapacially for
- DOACS may be considersd if unabie to schisve target INR despite good P anibodies al mpmmx‘ Hiigh rigk Wm&
0 VA ar o VKA loasl 12 weeks apart b false posil assoceted wilh

« Firet VenouS lang-tam or falss negative arterial thrambotic
R s o, hs e
duration rscommendad for patients without ARG inreeniatic ARS, APS patients falure o a DOAC has
« If recument venous thrombosis despite adherence to VICA within targat INR whmb, with 1 history oocumed, The wss of
2-3, aadition of iww-0052 &spirn, increase of INF targst 10 3-4, or change to pmm?d of thrombaosis DOAC in the safting
LMWH may be considered arterial ol arry confirmed
npsaguﬁ:':

. controversial and a

Definita APS and arterisl thrombaosis: i
- VKA Is recommended ovar low-dosa aspirin mo m’“‘“w
* VICA with INF 2-8 or INR 8-4 is recommendead, considering individual ehould be s

risk of biseding and recurrent thrombosis. May aiso consider VKA with

INR 2-8 + low-dosa sspirin

+ Usa of DOACs NOT

« I recument artarial despita to VKA, an of INR
mmﬂ-‘.ﬂjﬂmdmm or switch to LMWH can be considensd

2020 ASH? - Patients win APLS &re not optimal candidates for DOACS

2020 ISTHY -mpudureuformnsrapa paﬁanmmnpla peleMly 2) arterial thrombiosis,
4) hear

2533mmlgmmma « Clinical episcde of arterial, venous, or small vessal thrombosis

+ DOACS shoukd Not ba used in APS patients With recurmant thromoaesis wiide on Prognancy morbidity R

therapeutic VKA. Othar tharapeutic options in these cases: increasad targat INR Wmmamlmmmmlmmaw
range, treatment dose LMWH, or addition of antipiatelst therapy placantal

-msmummmln%mmmmmmtw ,v the 101

- In non-“high-risk™ patients {single or double positive) who have been on DOACS. week of gaststion

for several montns for a first epicode of VTE, recommena AND

with good agnerance
discussion of potential risks and uncartainties and shared-decision making Laboratory Criteria®
regarding continued DOAC uss

Lupus anticoagulant (LAC) present in plasma

Gcmlrr:a mmﬁfﬁ.ﬁfxﬁmsmﬂﬁmm bl oS and =ml E.. w‘,, : in aaiody [#CL n & medium (-40GEL or ML) or hgh titer
on APL DOACs should not be used in APS patients with recurrent thrombasis whils on N
Antibogies  SlANCAIT-iNtEnzity VKA. In these patients recommend either T)increasing INR goal, KA anckor Ighi sat-bata-2 Giyoopeotein-l antiody {nt-2 GPTiN ther >Rt parantiis
Task Forgel? ) StaNdand irastment dose LMWH for fandaparinux if VKA/LMWH & not suitabis), TG OF (O OECaRin AF St T2weake spart

of 5) addition of antiplatsist agant

Single- or Doubls-positive aPL following a first episcde of VTE {in the acute setting 5 - =

‘Driater in their coursel: Suggest of the DOAC may be considared, Diagnostic Interpretation

‘while awaiting confirmation of persistancs of 8PL. based on tasting afier at laast
12 waeks, and theraafter. Discussion with the patient and shared decision making
regarding the perceivad risks, mmmumdcmd

5 A testing.
patients with doutile-
mmmmﬂmsmmmmﬁammmm but not aGL or anti-f2 G
MWWMEMummmmwma -mpm:mwmmhmmwm
first apisode of VTE, and upen of testing asit Mapwon, DOAC) o .
for of LA), tnat therapy be at least 12 wooks after initial test -

pertains

‘Switched o VKA. If the patient declingc. than the DOAE may be continued, with
clinical sunvaillance. Suggest that survelliance could includs MR brain imaging to
idantify ischemic: lesions, which, if presant, merit consideration of a switch to

afternative anticosguiation, with the first option a VKA. High e .
2021 ESVE'? . For patients with unp desp vain testing for Maderate-High Pasitive for teo out of thees labaratory orberia
rfaaaclslnn‘" p
« For patients P vein whao are
mpuﬁnwurmwanlmyufmu’aﬂanvcswmmmm DOAC shoukl Single positive™ Low Posilive for only one laboralory crileria
be used
-Fupanarm;wmaaapuain and triple p
treatmant with & VKA tirated to maintain a targst INR between 2-3 should - By e anip2 G
g
1. HEng . 2. Tovomb Rk, 2018 Sap; 19935-40, & Biood Ade. 2020 021 4.3 nmmmmmﬂqmqmnum
Hosmatol 7. Bieod. . B, Auteimsin A, 0. 207 Now 0. Bt Ache. 1870, 11, 17
2. Lupus. 1583, 13, Eur, 9 Be82
ACE ol they ans Farum, Inc o guaranty is exprassed or implied. The conent
for purp medical i and is not upan by -—-iﬂ-nmluum diagnosis, or iesiment, the delermination of which remains the.
responsility of the medioal professicnals for thei patients.

t, PharrmiD, BOACP; Arhur Allen, PhasmD), CACP: Gragary Hadiock, PharmD, PhD, BCPS; Linda Felly,

FharmiD; Lindsay "
PharmD; Bishay Raghsb, PharmD, BGACF, CACP Reviewers: Anita Rajasekhar, MD, MS: Deborsh Segal, MD. Mo, FRCPG

https://acforum-excellence.org/Resource-

Center/resource files/-2022-07-14-081041.pdf
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%I DOAC for APS?

HARVARD
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* More convenient
* Less challenges with monitoring and titration especially in APS

 However, the efficacy and safety of DOACs vs VKAs in this setting was unknown

(W) Khairani CD, et al. Bikdeli B. J Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. 0 Sardiovascular
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@ Rivaroxaban: RAPS

* Short-term study of rivaroxaban (20mg/d) vs VKAs (INR: 2-3) in patients who
had completed at least 3 months of anticoagulation with VKA: 54 assigned to
rivaroxaban and 56 receiving VKAs included in the final analysis

* None of the enrollees had arterial thrombosis or recurrent thrombosis Hx

* At day 42, endogenous thrombin potential was higher in the rivaroxaban than
in VKA group (mean 1086 nmol/L per min, 95% Cl, 957-1233 vs 548, 484-621;
P<0.001). No thrombotic events occurred.



@ Rivaroxaban: TRAPS
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Patients with triple-positive thrombotic APS randomized to
rivaroxaban (20mg once daily) vs VKAs (INR 2.5)

Terminated prematurely after enrolling 120 patients (59
randomized to rivaroxaban and 61 to warfarin) due to concern for
harm

4 ischemic strokes and 3 Mis in those assigned to rivaroxaban,
none with VKAs

4 MBs with rivaroxaban, 2 with VKAs

© © 2 92 o 9° o =
w B ot o = O =0 O
|

Cumulative incidence of events

u
L= =
—_ M3

L=
=]
L

Mumber at risk
Warfarin
Rivaroxaban

0 100 200 300 400 500 &00 700 800
Days

61 58 55 48 41 37 34 30 24

59 50 45 38 31 26 26 20 15

The composite primary outcome of thromboembolic events, major bleeding, and vascular death occurred in
13 patients in the rivaroxaban group and in 2 patients in the VKA group (HR, 7.4; 95% Cl, 1.7-32.9; P = 0.008)

“ Cardiovascular
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@ Rivaroxaban: Ordi-ros et al
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* 190 patients (95 per group) with thrombotic APS o T et

154

randomized to rivaroxaban (20mg/d) vs VKAs (INR: 2-3)
Any form of confirmed APS.

0

Table 2. Efficacy End Points of Recurrent Thrombotic Events* 0 3 6 9 12 15 18 21 24 27 30 33 36

Study Population Events, n (%) Risk Ratio P Value Hazard Ratio P Value
(95% ClI) (95% CI)t
Rivaroxaban Group VKA Group Time to Stroke Event in the Per Protocol Population
(n = 95) (n = 95)t 5
15 5
Per protocol, as treated P08
All events 11(11.6) 6(6.3) 1.83(0.71-4.76) 0.21 1.94 (0.72-5.24) 0.190 :
Arterial events§ 10(10.5) 3(3.2) 3.33(0.95-11.73) 0.060 3.52(0.97-12.79) 0.060 Rivaroxaban
Venous events§ 2(2.1) 3(3.2) 0.67 (0.11-3.90) 0.65 0.70(0.12-4.21) 0.70 104
Stroke 9(9.5) 0(0) 19.00(1.12-321.9) <0.001 19.97 (1.00-400.0) 0.050
Intention to treat 5
All events 12(12.6) 6(6.3) 2.00(0.78-5.11) 0.150 2.10(0.79-5.59) 0.140
Arterial events 11(11.6) 3(3.2) 3.67(1.06-12.73) 0.040 3.84(1.07-13.76) 0.040
Venous events 2(2.1) 3(3.2) 0.67 (0.11-3.90) 0.65 0.70(0.12-4.18) 0.69 0 VKA
Stroke 10(10.5) 0(0) 21.00(1.25-353.3) 0.001 20.01(1.12-431.8) 0.040 0 ; é g" 1'2 1'5 1'3 2'1 2r4 2'? 3'0 313 3'6

* Non-inferiority not shown.

<,

Ordi-Ros J, et al. Ann Intern Med. 2019; 171: 685-694. ’:
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@ Apixaban
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e Patients with thrombotic APS, treated for at least 6 Study Am — Apixaban = Warfarin
months, mostly from Intermountain Medical Center (UT),
testing apixaban 2.5mg bid vs VKA (INR 2-3)

100.0% 1

95.0% 1

90.0% 1

* A subsequent protocol amendment increased the dose of

apixaban to 5mg bid 85.0%

80.0% 1

75.0% 1

* Planned to enroll 200 patients. Ultimately, stopped after
enrolling 48 patients (23 assigned to apixaban and 25 to 0 30 60 90 120 150 180 210 240 270 300 330 360
warfarin). Days

70.0% 1

patients alive without thrombosis

e 2 5 B 2 £ &
* Arterial thrombosis in 6 patients assigned to apixaban R — e — e — =

(only 2 were triple positive) and none of patients assigned
to VKAs

“ Cardiovascular
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@ Continued uncertainty

* None of these studies were large enough to provide definitive evidence

* Uncertainties also existed in subgroups

* A team of investigators decided to conduct a comprehensive systematic review and meta-
analysis to generate addition insights

eeeeeeeeeeeeeeeeee
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Direct Oral Anticoagulants vs m
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-Hernandez, MD, PuD,' Jean M. Connors, MD,’ Yogendra Kanthi, MD,*!
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Khairani CD, et al. Bikdeli B. J Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. "‘Cardiovascular
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E.J DOACs vs VKAs in thrombotic APS SRMA: Methods
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Study protocol developed in advance and registered in PROSPERO (CRD42022268035)

Search of PubMed, Embase and Cochrane for RCTs through April 9, 2022

Search of clinicaltrials.gov for identification of ongoing RCTs

Major exclusions: Non-RCT studies, those with a crossover design, those focused on APS
without thrombosis, and clinical trials of pediatric populations

com:_ Khairani CD, et al. Bikdeli B. J Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. BN (o diovasculor
A < '



E.J DOACs vs VKAs in thrombotic APS SRMA: Methods

* If the data elements were not available in the published papers, the Pls of the original trials
were contacted. Investigators from 3 trials (VP, SCW, and JCH) provided additional data.

* Main outcomes: A. Composite of arterial thrombotic events B. VTE

Several additional outcomes explored including any thrombotic event, MI, stroke, bleeding,
mortality.

Risk of bias assessment: Cochrane criteria for individual studies, GRADE criteria for outcomes

Several subgroup analyses pre-specified, including in women vs men, in those with vs without
triple-positive APS, and others.

eeeeeeeeeeeeeeeeee



Supplemental Figure 1. PRISMA diagram for study inclusion.

= Records 1dentified from
=
ﬁ Pubt_ned; Cochrane Central Duplicates:
ke Register for Controlled Trials, | n=39
= and EMBASE:
= —
2 n=253
=]
o Records excluded (not
Titles/abstract ened: | . .
fesia ?1 :czi:.creene addressing research question):
n=209
=)
=
=
@
&
rﬁ v
Full-text :a_rtlcles sought for Reports excluded-n=1
eligibility: o
= n=5 Reason: in the 2-year follow-up of
_ one of the included trials, the
intervention was warfarin only.
e Studies included in systematic
E review:
g n=4
=]

Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008.



TRIAL DESIGN

TRAPS Ordi Ros ASTRO-APS

2018 2019 2022

59 61 925 95

Anticoagulation 20 mg INR 20 mg INR

r 20 mg INR zii':ag INR
intensity daily 2.0-3.0 daily 2.0-3.0 daily 2.0-3.0* daily" 2.0-3.0
Follow-up
Months 7 20.4 36 12

*Patients with a history of recurrent thrombosis were assigned to an INR of 3.1 to 4 in the VKA arm

TIn ASTRO-APS, after 25 patients were randomized, all patients in the apixaban arm had their dose increased to 5 mg BID

Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008.



RAPS Ordi Ros ASTRO-APS
2016 2019 2022
2 2 X X
BASELINE PARTICIPANT CHARACTERISTICS
Age (years) a7 50 46.5 46.1 a7t 51% a6 48.5
Mean
74 71 66 62 64 63 83 84
Sex
BMI
kg/m2 28 30 26.1 25.5 28 29 31.2 32.3
APS 60 a8 o o 34 32 22§ 308
antibody profile E 28 E 32 E 0 E 0 E 5 E 8 175 Ea§
7 B 12 B 20 H 100 100 561 BbD 30§ 28§
Lupus
Anticoagulant a4 53 100 100 97.9 94.7 47.8 36
%
18.6 16.3 13.7 11.6 13.0 4.0
Baseline
aspirin
%
[ | [ ] - ] ||
Baseline
26.3
ATE only 28
% (black)
Baseline
VTE only 64.2 56
% (pink)
Baseline
ATE & VTE . . . . .
% (blue) 9.5 16 . §In the ASTRO-APS trial, 31% had historical APS in the apixaban

Single positive

E Double positive B Triple positive

group, and 34% had historical APS in the VKA group.

Khairani CD, et al. Bikdeli B. J Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008.
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Composite of Arterial Thrombotic Events

Cohen (2016) 0 57 0 57 1.00 (0.02-51.26) 7.31
Pengo (2018) 7 52 0 61 »— 17.57 (0.98-315.00) 13.60
Ordi-Ros (2019) 11 84 3 92 — — 4.02 (1.08-14.89) 65.98
Woller (2022) 6 17 0 25 m— 18.94 (1.00-358.35) 13.11
Overall N 5.43 (1.87-15.75)

Heterogeneity: T2 = 0.00, |12 = 0.00%, HZ2 =1.00
Test of 0; = 0;: Q(3) = 2.24, P = 0.52
Testof 6 =0:z=3.12, P=0.00

0.01 01 1 10 100
-— Higher With VKAs Higher With DOACs —

S,
Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. "‘Cardigvascul_ar
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Myocardial Infarction

Cohen (2016) 0 57 0 57 1.00 (0.02-51.26) 21.14
Pengo (2018) 3 56 0 61 W—— 7.62(0.39-150.78) 36.76
Ordi-Ros (2019) O 95 0 95 1.00 (0.02-50.92)  21.21
Woller (2022) 0 23 0 25 1.09 (0.02-56.91) 20.89
Overall 2.15 (0.35-13.11)

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 =1.00
Test of 0;=0;: Q(3) =1.10, P=0.78
Testof 6 =0:z=0.83, P=0.41

0.01 0. 1 10 100
- Higher With VKAs Higher With DOACS ===

S,
Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. "‘Cardigvascul_ar
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Cohen (2016) 0 57 0 57 1.00 (0.02-51.26) 15.42
Pengo (2018) 4 55 0 61 K » 9.97(0.53-189.44) 27.57
Ordi-Ros (2019) 10 85 0 95 — — 23.46(1.35-406.32) 29.38
Woller (2022) 6 17 0 25 ——— — 18.94 (1.00-358.35) 27.64
Overall i 10.74 (2.29-50.38)

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 =1.00
Test of 6; = 6;: Q(3) =1.83, P = 0.61
Testof 6 =0:z=3.01, P=0.00

0.01 01 1 10 100
-— Higher With VKAs Higher With DOACs —

S,
Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. "‘Cardigvascul_ar



Cohen (2016) 0 57
Pengo (2018) 1 58
Ordi-Ros (2019) 2 93
Woller (2022) 1 22
Overall

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 = 1.00

Test of 6;=0;: Q(3) =1.17, P = 0.76
Testof 0 =0:z2=0.26,P=0.79

Venous Thromboembolic Events

©c w O O

57 1.00 (0.02-51.26)
61 3.15(0.13-78.98)
92 | 0.66 (0.11-4.04)
25 - 3.40 (0.13-87.72)
-~ 1.20 (0.31-4.55)
0.01 0.1 1 10 100
-— Higher With VKAs Higher With DOACs —

11.52
17.21
54.37
16.90
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Cohen (2016) 0 57
Pengo (2018) 1 58
Ordi-Ros (2019) 1 94
Woller (2022) 1 22
Overall

o w O o

Deep Vein Thrombosis

57
61
92
25

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 = 1.00

Test of 0; = 0j: Q(3)=1.96,P=0.58
Testof 6 =0:z2=0.03, P=0.97

1.00 (0.02-51.26)

= 3.15(0.13-78.98)

B 0.33(0.03-3.19)
. 3.40 (0.13-87.72)
~ 1.03(0.23-4.57)

0.01

0.1 1 10 100

-+— Higher With VKAs Higher With DOACs —=

14.41
21.53
42.91
21.14

Cohen (2016) 0 57
Pengo (2018) 0 59
Ordi-Ros (2019) 1 94
Woller (2022) 0 23
Overall

O O oo

Pulmonary Embolism

57 1.00 (0.02-51.26)
61 1.03 (0.02-52.94)
95 - 3.03 (0.12-75.37)
25 1.09 (0.02-56.91)

1.49 (0.23-9.53)

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 = 1.00

Test of 0; = 0j: Q(3)=0.28,P=0.96
Testof 0=0:2=0.42,P=0.68

0.01 04 1 10 100
—— Higher With VKAs Higher With DOACs —

Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008.
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22.27
22.28
33.43
22.01
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Major Bleeding

Cohen (2016) 0 57 0 57 1.00 (0.02-51.26)
Pengo (2018) 4 55 2 59 2.15(0.38-12.18)
Ordi-Ros (2019) 6 89 7 88 0.85 (0.27-2.62)
Woller (2022) 0 23 1 24 . 0.35(0.01-8.96)
Overall . o 1.02 (0.42-2.47)

Heterogeneity: T2 = 0.00, 12 = 0.00%, H2 =1.00
Test of 0;=0; Q(3) =1.23, P = 0.75
Testof 6 =0:z=0.04, P=0.97

0.01 0.
-— Higher With VKAs

1

10 100
Higher With DOACs —

Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008.

HARVARD

MEDICAL SCHOOL

5.06
26.01
61.50

7.43
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HARVARD

MEDICAL SCHOOL

Clinically Relevant Nonmajor Bleeding

Cohen (2016) 3 54 2 55 1.53 (0.25-9.51) 23.94
Pengo (2018) 2 57 0 61 = - 5.35(0.25-113.78) 8.56
Ordi-Ros (2019) 9 86 5 90 -+ - 1.88 (0.61-5.85) 62.40
Woller (2022) 0 23 0 25 u 1.09 (0.02-56.91) 5.10
Overall S 1.90 (0.78-4.66)

Heterogeneity: T2 = 0.00, I2 = 0.00%, H2 =1.00
Test of 0;=0;: Q(3) = 0.57, P=0.90
Testof 6=0:2=1.41,P=0.16

0.01 0.1 1 10 100
-«— Higher With VKAs Higher With DOACs —

S,
Khairani CD, et al. Bikdeli B. ] Am Coll Cardiol. doi: 10.1016/j.jacc.2022.10.008. "‘Cardiovascul_ar



@ Pre-specified subgroup analyses

HARVARD

Arterial Thrombotic Events

VTE

-

1.31 (0.24 — 7.05)
1.02 (0.12 — 8.52)

p=0.85

123 (0.27 - 5.74)
1.10 (0.17 - 7.18)

p=0.93

1.31(0.28 — 6.26)
1.07 (0.14 — 7.94)

p=0.87

Triple positive APS —l— 565 (1.55-20.58)
Single/double positive APS A E— 4.29 (0.75 - 24.43)
Te st of group differences p=0.80

No history of arterial thrombosis — 5.27 (1.07 - 25.91)
History of arterial thrombosis — P — 4.62 (1.29 — 16.61)
Te st of group differences p=0.90

Women —i— 10.61 (2.40 - 46.95)
Men - 2.77 (0.66 — 11.71)
Test of group differences p=020

I | 1 |
0.01 0.1 10 100

«Higherin VKAsS

Ry,

8.

Higher in DOACs —

I
0.01 01
«Higher in VKAs

|

1 10
Higher in DOACs

|
100

Major Bleeding

1.49 (0.53 — 4.22)
0.64 (0.09 — 4.53)

p =045

2.22 (0.60 — 8.28)
0.69 (0.19 — 2.50)

p=0.21

1.14 (0.43 — 3.06)
1.07 (0.14 — 7.94)

p =095

|
0.01

0.1
«—Higher in VKAs

10
Higher in DOACs

|
100

“ Cardiovascular
v

Research Foundation
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v Risk of Bias

Random
Study sequence
generation

RAPS 2016

TRAPS
2018

Ordi-Ros
2019

ASTRO-
APS 2022

Allocation
concealment

Blinding of
participants
and personnel

Blinding of | Incomplete
outcome

outcome
assessment

Note: +, present; -, absent; green, low risk of bias; red, high risk of bias.

data

Selective | Other
reporting | bias

“ Cardiovascular
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GRADE Assessment per outcome

%,

CoTRIORG

S RESE
S,

Certainty Assessment Patients, n Effect
No. of Study Risk of Other DOACs, VKAs, Relative Absolute
Studies Design Bias Inconsistency Indirectness Imprecision Consideration n/N (%) n/N (%) (95% CI) (95% CI) Certainty Importance
Composite of arterial 4 Randomized trials Not serious MNot serious Not serious Not serious Very strong 24/234 (10.3) 3/238 (1.3) OR: 5.43 (1.87-15.75) 5 more per 100 PPppd  Critical
thrombotic events association (from 1 more to 15 more) High
Venous 4 Randomized trials Not serious Mot serious Not serious  Serious® None 4/234 (1.7)  3/238 (1.3) OR:1.20 (0.31-4.55) 0 fewer per 100 PP Important
thromboembolic (from 1 fewer to 4 more) Moderate
events
Major bleeding 4 Randomized trials Not serious Mot serious Not serious  Serious® None 10/234 (4.3) 10/238 (4.2) OR: 1.02 (0.42-2.47) 0 fewer per 100 PP  Important
(from 2 fewer to 6 more) Moderate
Factors contributing to the certainty of evidence include the risk of bias, inconsistency, indirectness, imprecision, publication bias, and the strength of association. *Low event rate and wide Cl with no clear harm or benefit with the use of direct oral anticoagulants

(DOACs). ++++ = high certainty; +++ = moderate certainty.
GRADE = Grading of Recommendations, Assessment, Development and Evaluation; VKA = vitamin K antagonist.

“ Cardiovascular

Research Foundation
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@ Why are DOACs less effective??

Adherence is a bigger issue with DOACs (short half life)?

Unlikely to be the explanation. In the apixaban trial, adherence was 97%

Blocking the coagulation cascade at multiple points (VKAs) more effective in these cases (similar
to mechanical valves, and rheumatic AF)?

Higher dose of DOACs needed? RISPAS (NCT03684564) is currently randomizing patients to
rivaroxaban 15mg bid vs VKAs (INR 3-4)



Bottomline:

RAPS TRAPS Ordi-Ros et al
United Kingdom Italy Spain
(N =116) (N =120) (N =190)

ASTRO-APS
United States

(N =48)

Composite arterial thrombosis 5.43 (1.87-15.75)

Venous thromboembolism events 1.20 (0.31-4.55)

Composite of arterial or venous thrombosis 4.46 (1.12-17.84)

Stroke 10.74 (2.29-50.38)

Major bleeding 1.02 (0.42-2.47)

All-cause death 143 (0.44-4.62)
0.01 100

Higher in VKAs ngher in DOACs

Khairani CD, et al. J Am Coll Cardiol. 2023:81(1):16-30.

CENTRAL ILLUSTRATION: Use of Direct Oral Anticoagulants vs Vitamin K
Antagonists in Thrombotic Antiphospholipid Syndrome

4 Randomized Clinical Trials

Mean age 48 y 68% Women

— e

A 474 patients
. W|th thrombotic APS

Vitamin K Direct Oral
Antagonists Anticoagulants

: :
il ot

Associated With:

« Increased odds of arterial thrombotic events,
especially stroke

* No change in the odds of VTE or major bleeding
Results were consistent within subgroups




Thank you very much!!
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Thrombophilia

* Thrombophilia can increase risk of venous or arterial thrombosis

* Presence of thrombophilia is only one of many elements that
determine risk of thrombosis

* Need for thrombophilia testing to inform prevention or
treatment decisions is controversial

J Thromb Thrombolysis. 2016;41:154-164 Anticoagulation | Webinar P

FORUM



Prevalence and Risk of Thrombosis for Thrombophilia

Thrombophilia Prevalence Relative (absolute annualized) | Relative rlsk of recurrent
risk of Initial VTE

FVL (heterozygous) -7% 3.48 -5.51(0.05-0.2%)
FVL (homozygous) 0.06 - 0.25% 6.79 - 19.29 (0.8%)
PGM (heterozygous) 1-2% 2.25-3.48 (0.13%)
PGM (homozygous) Rare 2.19-20.72

FVL & PGM (heterozygous) 0.1% 1.13-5.04 (0.42%)
Protein C deficiency 0.2-0.5% 10 (0.4 - 2.3%)
Protein S deficiency 0.1-0.7% 9.6 (0.7 - 3.2%)
Antithrombin deficiency 0.02% 10-30(1.2 - 4.4%)
APS 2% 7

FVL: Factor V Leiden, PGM: Prothrombin gene mutation; APS: Antiphospholipid Syndrome

J Thromb Thrombolysis. 2016;41:154-164

1.1-1.8
1.8

0.7-2.3

Uncertain

2.7
1.8
1.0
2.6

1.5-6.8

Anticoagulation Webinar >
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Common Types of Thrombophilia

* Inherited: Genetic mutation affecting amount or function of a protein
e Loss of function mutations: Antithrombin, Protein C& S
* Gain of function mutations: Factor V Leiden, Prothrombin gene mutations

Mild Thrombophilia Strong Thrombophilia

Heterozygous factor V Leiden (FVL) Homozygous FVL

Heterozygous factor Il G20210A (Prothrombin Homozygous factor Il G20210A
Gene Mutation —PTGM)

Antithrombin deficiency

Protein C deficiency

Protein S deficiency
Antiphospholipid syndrome (APS)

Combined heterozygous FVL and heterozygous factor Il
G20210A

J Thromb Thrombolysis. 2016;41:154-164 Anticgﬂation Webinar »

FORUM



Thrombophilia Testing: Patient Selection

* Patients with family history of VTE

* Patients without family history of VTE that are:
* Young patients (<45 years)
* Recurrent unprovoked thrombosis despite antithrombotic therapy
* Thrombosis in multiple venous/unusual sites
* History of warfarin induced skin necrosis
* Arterial thrombosis
* APS suspected

Thromb Res. 2018;169:35-40

J Thromb Thrombolysis. 2016;41:154-164 Anticoagulation | Webinar p
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Common Thrombophilia Tests

11 Lists are not all inclusive. Other thrombophilia tests available from different laboratories may ba differentially influenced by various medical conditions ar anticoagulants. Recommend discussing
testing & test results w' thrombosis experts familiar winstitutional testing procedures.

Common Thrombophilia Tests7-

Anticoagulants with Potential

Potential Medical Condition Influences
Influence on Results*

Meaning if Abnormal

Functional and Clot-Based Testing

Protein C (PC) activity

(chromogenic)

Decreased PC activity resulting
in increased risk of thrombosis

Vitamin K deficiency, infection, liver disease,
DIC, nephrotic syndrome, autoimmune syndromes

acute thrombosis,

12,13

WarfarinT

Protein C activity Decreased PC activity resulting Vitarmin K deficiency, infection, liver disease, acute thrombosis, Warfarin, direct thrombin inhibitors
{functional) in increased risk of thrombosis DIC, nephrotic syndrome, autoimmune syndromes12.13 (DTls), factor ¥a (FXa) inhibitors
Protein S (PS) activity Decreased PS activity resulting Vitamin K deficiency, infection, liver disease, acute thrombosis,

(Should be evaluated via protein S antigen)

in increased risk of thrombosis

DIC, nephrotic syndrome, autoimmune syndromes, surgery,

Warfarint

combined oral contraceptives, pregnancy’2

Acute inflammation/infection/malignancy, factor or PS deficiency,
pregnancy, combined oral contraceptives | LA,
protein C antibodies4

Suggests FVL mutation or
acquired APC resistance resulting
in increased risk of thrombosis

Decreased AT activity resulting
in increased risk of thrombosis

Activated protein C } resistanca Wartarin, heparins, DTls, FXa inhibitors

Liver disease, malnutrition, nephrotic syndrome, acute thrombasis,

Antithrombin (AT) activity QORER, UFH, FXa inhibitors
L-asparaginase therapy, surgery, pregnancy, extracorporeal circulation

15,16

Wartarin, heparins, fondaparinux,
DTls, FXa inhibitors

Lupus Anticoagulant (LA)
(including dRVWT and LA PTT)
Antiphospholipid Syndrome Test

Prolenged clotting time is

potentially suggestive of LA 3,1517.18

Acute thrombosis, pregnancy, infection, malignancy

Hold anticoagulation before parfarming these tests (VKA 2weaks; DOACS 2 days; heparins Edhr"z.:lEI
T Levals may be physiologically decreased by drug, but assay is not specifically affected by presence of drug.

* Assay depandant. False negative (eqg increased protein C/5 activity with DOAC) or
false positive diagnoseas (2.g. positive LA with DOACs, warfarin) are possible.

Non-functional - Antibody and Genetic Testing

Anti-Beta-2 glycoprotein antibodies Presence of antibodies associated  Infection, malignancy?-13.17 Mone
Antiphospholipid Syndrome Test with increased risk of thrombosis
Anti-Cardiolipin antibodies Presence of antibodies associated  Infection, malig nancy>15.17 MNane
Antiphospholipid Syndrome Test with increased risk of thrombosis

Genetic mutation resulting in None None
Factor V Leiden mutation Factor V resistance to inactivation

by Protein C
Factor Il G20210A mutation Genetic mutation resulting in Mone MNone

increased levels of prothrombin

(Prothrombin G20210A gene mutation)




Bottom Line for Thrombophilia Testing

» Have institutional
protocols to limit and
guide thrombophilia
testing

* Obtain a personal
and family venous
thromboembolism

(VTE) history

BOTTOM LINE

DON’T

* Routinely order
thrombophilia tests

« Perform tests at the
time of acute VTE
event (Except anti-
phospholipid antibody
testing in patients
with a high pre-test
probability of APS)

+ Perform functional
and clot-based tests
while patient is on
anticoagulation

» Routinely prescribe
anticoagulation for
patients with a positive
thrombophilia test
without a personal
history of thrombosis

CONSIDER

* The most common
inherited thrombophilias
are mild risk factors for
VTE recurrence. The
absence of risk factors
(unprovoked) or
persistent risk factors
are associated with a
high risk of recurrence
after discontinuing
anticoagulation.

« Negative thrombo-
philia testing does not
specifically indicate
low VTE risk.

CAUTION

« When assessing
ongoing anticoagulation
or assuming
management of a patient
with a known
thrombophilia, confirm
confirmatory testing was
appro-priately
performed and
interpreted (i.e.
performed off anticoag-
ulation, not at the time of
acute thrombosis, no
interfering medical
conditions such as
coagulopathy of liver
disease or DIC).

+ Discuss with an
expert if testing was
performed in the setting
of potential influencing
anticoagulants or
medical conditions.

Anticoagulation
FORUM
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Diagnosis of APS

* Revised Sapporo Criteria

Clinical Criteria

Vascular Thrombosis
* Clinical episode of arterial, venous, or small
vessel thrombosis

Laboratory Criteria*

Lupus anticoagulant (LAC) present in plasma

lgG and/or IgM anticardiolipin antibody (aCL) in a
medium (>40 GPL or MPL) or higher titer >99t
percentile

Pregnancy Morbidity

* Unexplained death of a normal fetus at or
beyond 10t week of gestation

* Premature births due to preeclampsia or
placental insufficiency

* >/=3 unexplained consecutive spontaneous
abortions before the 10t week of gestation

lgG and/or IgM anti-beta-2 Glycoprotein-1 antibody
(anti-B2 GPI) in titer >99t" percentile

*Laboratory testing needs to be performed 2 or more occasions at least 12 weeks apart

N Engl J Med. 2018; 378(21):2010-2021 Anticoagulation | Webinar p
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Diagnostic Interpretation

Triple Positive High Positive for all three laboratory criteria
Double Positive Medium-High Positive for two out of three laboratory criteria
Single Positive Low Positive for only one laboratory criteria

Key concepts

v'Transient aPL positivity is common during infection or acute illness

v'Presence of a large thrombus may falsely normalize LAC testing, but
not aCL or Anti-p2 GPI

v'Falsely positivity of LAC testing can occur in patients on
anticoagulants

N Engl J Med. 2018; 378(21):2010-2021 Anticoagulation | Webinar p
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Guideline Recommendation

ASH (2020) ISTH (2020)
e Patients with APLS are not optimal * VKA preferred for high-risk APS
candidates for DOACs patients

* DOACs should not be used in APS
patients with recurrent thrombosis
while on VKA

* DOACs should not be used in patients
who are non-adherent to VKA therapy

* In "non-high-risk" patients with SDM
can consider DOAC therapy

Blood Adv. 2020;4(19):4693-4738 .
J Thromb Haemost. 2020;18(9):2126-2137 Anti;:ge}i{%ubl/?ﬁon Webinar »



Guideline Recommendation

Intl Congress on APL Antibodies
ESVS (2021) Task Force (2020)
* Triple positive APS or history of * VKA first line in APS patients with
arterial thrombosis, DOACs should not arterial and small vessel thrombosis
be used * DOAC should not be used in APS

* VKA with goal INR 2-3 should be
considered

* Unprovoked DVT, testing for APS
should be considered if a decision to
stop anticoagulation is contemplated

patients with recurrent thrombosis
while on VKA therapy

Eur J Vasc Edovasc Surg. 2021;61:9e82 .
Lupus. 2020;29(12):1571-1593 Anticoagulation | Webinar »
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« Ensure accuracy
of APS diagnosis
including retesting
to confirm
persistently positive
aPL antibodies at
least 12 weeks apart

« Favor VKA for
management of
thrombotic APS,
particularly in triple
positive patients and
arterial thrombosis

BOTTOM LINE

DON’T

« Perform LAC
testing while
patient on
anticoagulant
therapy, results
can potentially
be false positive
or false negative

« Anticoagulate
APS patients
with no history
of thrombosis

CONSIDER

« Periprocedural
bridging during
VKA interruption
in patients with
APS, especially
high risk

Bottom Line for APS Management

CAUTION
* VKAs are considered

first-line therapy for the
treatment of thrombotic

events in the setting
of APS, especially for
“triple-positive” APS,
APS associated with
arterial thrombotic
events (e.qg., stroke),
or when therapeutic
failure to a DOAC has
occurred. The use of
DOAC in the setting
of any confirmed
APS diagnosis is
controversial and a
shared decision
making approach
should be used.

Anticoagulation
FORUM
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Questions?
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on anticoagulation-related
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