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Therapeutic Alternatives in
Acute Venous Thromboembolism

« Anticoagulation

e Thrombolytic Therapy
— Catheter - Directed
— Systemic

+ Unfractionated Heparin
- Continuous (IV)

- Full-Dose SQ s« Mechanical

- LMWH — Vena Caval Filter
— Surgical Thrombectomy
— Endovascular

« Subcutaneous

- Warfarin

« Oral
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Looking for a Anticoagulant
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Reduced Efficacy

Am Heart J. 2011 Mar;161(3):450-61

No Longer the Novel Anticoagulants

Anti — Xa : direct = Anti-lla

|

m Odiparcil (oral)

= Flovagatran (parenteral)

m Pegmusirudin
(parenteral)

m Peg hirudin

= Desiruidin

Betrixiban (oral)
Otamixaban (parenteral)
LY — 517717 (oral)

DU — 176B (oral)

DX — 9065a (parenteral)
PRT054021 (oral)

Anti — Xa : indirect
= |draparinux biotinylated
(parenteral)
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DIRECT ORAL
APIXABAN/DABIGATRAN/EDOXABAN/RIVAROXABAN
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Nat Rev Cardiol. 2013 Jul;10(7):397-409

Advantages of DOACs Less Bleeding with
DOAC'’s Versus Warfarin
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Bauer KA. ASH Education Book 2013; 1:464-470
Ruff CT, et al. Lancet 2013; 383 (9921): 955-62 Blood. 2014 Oct 9;124(15):2450-8

Potential Limitations of
New Anticoagulants

Disadvantages of DOACs

Antidote

- Many of the newer agents have a specific antidote
Monitoring

Adverse drug events

Compliance

Cost

Clinical trials vs. actual clinical practice

Patient populations not even studied

Dose reduction or avoidance in kidney impairment
Lack of flexibility in dosing

Short half - life mandates strict compliance

Higher drug acquisition costs

Fewer studied / approved indications (valves, ACS)

Bauer KA. ASH Education Book 2013; 1:464-470
Ruff CT, et al. Lancet 2013; 383 (9921): 955-62
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3/4th Thrombotic
e Pathology of Peripheral Artery Disease in &
% irect Factor Xa inhibitor - N o : . d
of sk ahibitoe Patients With Critical Limb Ischemia 2/3" No
Prodrug @D Yer No

Half life 12-17 hours 12 hours 5 10-14 bouss 20-27 hours e n ! N

e e e e e atherosclerosis

Mechanism % Direct thror

Cemax 1-2 hours 3~ 4hours 12 hours 34 bours
Renal excretion @ 50% 10%

i
G Limb schemis

Liver metabolism@® 75% 65% <1%

FDA approval @) 2011

+ Stroke prevention in
NVAF
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Figure 1. DOACs characteristics. NVAF, non-ventricular atrial fibrillation; P-gp, P-glycoprotein;
DVT, deep vein thrombosis; PE, pulmonary embolism. -

Dual Pathway Inhibition (DPI)
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+ Low Dose Rivaroxaban plus Aspirin reduced ischemic events in
stable PAD (COMPASS) and LEAD after revascularization R SRR RERER S e
(VOYAGER PAD), with increase in the risk of major bleeding

NO.14

. is of the two
spectrum of PAD

Rivaroxaban with or without Aspirin in Stable
" aomotomatc LEAD, and shoutd be contderod i LEAD patonts Cardiovascular Disease

who are symptomatic or undergo revascularization

J.W. Eikelboom, S.J. Connoll, J. Bosch, G.R. Dagenais, R.G. Hart, O. Shestakovska, R. Diaz, M. Alings, E.M. Lonn,
$.5. Anand, P. Widimsky, M. Hori, A. Avezum, LS. Piegas, K.R.H. Branch, . Probstfield, D.L. Bhatt, ). Zhu, Y. Liang,
A.P. Maggioni, P. Lopez Jaramillo, M. O'Donnell, AK. Kakkar, KA.A. Fox, A.N. Parkhomenko, G. Ertl, S. Stérk,

{FUTURE DIRECTIONS|— M. Keltai, L. Ryden, N. Pogosova, A.L. Dans, F. Lanas, P.J. Commerford, C. Torp-Pedersen, T.J. Guzik,
o Reli e urgently needed P.B. Verhamme, D. Vinereanu, J.-H. Kim, A.M. Tonkin, B.S. Lewis, C. Felix, K. Yusoff, P.G. Steg, K.P. Metsarinne,
ischemic and bleeding risks in patients with PAD N. Cook Bruns, F. Misselwitz, E. Chen, D. Leong, and S. Yusuf, for the COMPASS Investigators*
* * Novel antithrombotics may improve efficacy and safety profiles of
the DPI approach ABSTRACT
o . - y
inflammation i needed to refine our antithrombotic approaches to
PAD and atherosclerotic diseases

i In COMPASS, for Patients with CAD or PAD,
Riva 2.5 mg BID + ASA vs. n or Patients wi or

: i All-Cause Mortality and CV-Mortality Improved
ASA in CAD and/or (Symptomatic) PAD

AlCauseertaty
Peripheral arterial disease is defined as: o o000
e Previous aorto-femoral bypass surgery, limb bypass surgery, or percutancous
luminal angiopl larization of the iliac, or infra-inguinal arteries, or

Previous limb or foot amputation for arterial vascular disease, or
* History of intermittent claudication and one or more of the following:

1) An ankle/arm blood pressure (BP) ratio < 0.90, or

2) Significant peripheral artery stenosis (50%) documented by angiography, or N e & a70108)

by duplex ultrasound, or : peozo

v Mortality
HR: 0.78 (95% CI: 064-0.96)
p-002

Cumulative Hazard

e Previous carotid revascularization or asymptomatic carotid artery stenosis =50% as
d d by duplex ull d or h

y.

2
Rivaroxaban plus Aspirin Rivaroxaban Alone Aspirin Alone —— Months

Charsceristic (N=9152 (N=9117) (N=9126

Coronary artery disease — no. (%) 8313 (90.8) 8250 (90.5) 8261 (90.5) ASA Alone 9,126 9. PN L 2276

Aswlm“lnne
Peripheral arterial disease — no. (%)§ 2492 (27.2) 2474 (27.1) 2504 (27.4)

N EnglJ Med. 2017 Oct 5;377(14):1319-1330
J Am Coll Cardiol. 2021 Jul




COMPASS PAD: Fewer COMPOSITE Outcomes,
Fewer LIMB Events. More Bleeds. Similar Mortality

Lancet. 2018 Jan 20;391(10117):219-229

ORIGINAL ARTICLE

Rivaroxaban in Peripheral Artery Disease
after Revascularization

Marc P. Bonaca, M.D., M.P.H., Rupert M. Bauersachs, M.D.,

Sonia S. Anand, M.D., E. Sebastian Debus, M.D., Ph.D., Mark R. Nehler, M.D.,
Manesh R. Patel, M.D., Fabrizio Fanelli, M.D., Warren H. Capell, M.D.,
Lihong Diao, M.D., Nico{eJaeger, M.S., Connie N. Hess, M.D., M.H.S.,
Akos F. Pap, M.Sc., John M. Kittelson, Ph.D., lvan Gudz, M.D., Ph.D.,

Lajos Métyés, M.D., Dainis K. Krievins, M.D., Rafael Diaz, M.D.,
Marianne Brodmann, M.D., Eva Muehlhofer, M.D., Lloyd P. Haskell, M.D.,
Scott D. Berkowitz, M.D., and William R. Hiatt, M.D.

ABSTRACT

Rivaroxaban 2.5 mg BID with ASA than ASA alone
After Revascularization
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Figure 2. Kaplan-Meier Analysis of the Primary Composite Efficacy Outcome.
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Perhaps Treat Patients at Higher

Risk and More Vascular Beds
Involved?

CENTRAL ILLUSTRATION Mortality Benefits of Combination Versus Aspirin Alone According to Baseline Risk

HazardRatio PValuefor ARR, NNT
per

Polyvascular, renal dysfunction, heart failure, diabetes
Ooutof4 54/2981 09 58/2,952 1.0 ——1— 0.93(0.64-134)
loutof4 193,631 17 136/3601 2.0 —=—  0.86(0.67-110)
2outof4 951,936 2.6 120/1941 3.3 —— 079 (0.60-1.03)

3or4outof4 45/604 41 64/632 55 r  073(050-1.06)

040 065 10 15

Eikelboom, JW. et al J Am Coll Cardiol. 2021;78(1)14-23.

2,303 or 4 high-risk features, including pol 3 This analyss by number of high-

J Am Coll Cardiol. 2021 Jul 6;78(1):14-23

Low Dose Rivaroxaban and
Antiplatelet Agent in PAD-Post Procedure

Lower y
Symptomatic PAD

StrokerTiA)

‘Stratification by procedure

2] Endovascular with clopidogrel
3. Endovascular withou clopidogrel

+ASA Rivoroxaban
Follow-up visits at 1,3, 6 months.
then every 6 months

PRIMARY ENDPOINT:
Efficacy: CV Death, MI, Ischemic Stroke, ALI, Major
Amputation
Safety: TIMI major bleeding not associated with CABG
Eventdriven trial (ITT): 1,015 efficacy events in ~6500 patients

Figure 1.VOYAGER PAD study desgn.

Am Heart J. 2018 May;199:83-91
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VOYAGER-PAD

Primary Endpoint

Acute limb ischemia, major amputation for vascular cause,

3 Year
myocardial infarction, ischemic stroke, CV death ARR 2.6%
NNT 39
20 M Piacebo 19.9%
Ri 1b:
& W Rivaroxaban
= 16
L
£ 1 Year
g ARR 2.0%
e NNT 50
210 6 Months .
2 ARR 1.5% !
5 8 NNT 65 ' HR 0.85
H : 95% C10.76 - 0.96
3 s q : P=0.0085
4 H i
2 | |
0 i - i
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:Pc [@ Months from Randomization 1 VOYQGER

ARR - absolute risk reduction. NNT number needed to treat



https://clinicaltrials.gov/ct2/show/NCT02504216

Cumulative Incidence (KM%) at 3 years

[l Piacebo
[l Rivaroxaban

6%

5%

%

3%

VOYAGER-PAD

HR 143

(0.97 - 2.0) ot
- (0.38-161) HR1.28

P=0.50 (0.95-1.76)
P=0.098

ARI0.8%

ARI0.27% / year
5.9%

BARC 3b or

TIMI major ICH or Fatal TIMI minor

HR 1.42
(1.10-1.84)
P=0.0068

ARI 0.60% / year

ISTH major

Oral Rivaroxaban for Symptomatic Venous
Thromboembolism

The EINSTEIN Investigators*

ABSTRACT

BACKGROUND

Rivaroxaban, an oral factor Xa inhibitor, may provide a simple, fixed-dose regimen

for treating acute deep-vein thrombosis (DVT) and for continued treatment, wit
out the need for laboratory monitoring.

Oral Rivaroxaban for Symptomatic VTE
Einstein Extension

Placebs (Na399

Riarcuaban (N+603)

)
Rivaroxaban Placebo
Recurrent VTE 1.3% 71%
Major Bleeding 0.7% 0%

N Engl J Med 2010;363:2499

h-

Summary

* In patients with symptomatic PAD undergoing revascularization:
* The benefit of rivaroxaban plus aspirin versus aspirin alone is consistent
regardless of background clopidogrel

* Primary efficacy endpoint HR ~0.85 with rivaroxaban regardless of clopidogrel with
NNT<50 with or without clopidogrel

* Clopidogrel exposure was associated with higher rates of bleeding overall,

particularly with longer durations (e.g. >30 days)

Oral Rivaroxaban for 2° Prevention
Einstein Extension

Patients: Symptomatic DVT or PE
Completed 6 — 12 months of therapy

Rivaroxaban 20 mg/day (6 or 12 mos)

1196 patients

Placebo

N Engl J Med 2012;366:1287

15mg

TWICEDALY with food for first 21 days

Treatment

v ON DAY 22 TRANSITION TO v
of DVT and PE

with food, at approximately
20 mg the same time each day for
ONCEDAILY | remaining treatment

Reduce risk of img | Vithfood atapprovimately
recurrent DVT and PE ONCE DAILY | the same time each day
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Rivaroxaban Dosing - Summary

Indication

Dosage

Reduction in Risk of Stroke in
Nonvalvular Atrial Fibrillation
23

CrCl>50 mL/min: 20 mg once daily with the evening meal

CrCl15to S0 mL/min: 15 mg once daily with the evening meal

Treatment of DVT (2.4)
Treatment of PE (2.4)

15 mg twice daily with food, for first 21 days
Vafter 21 days, transition to ¥

20 mg once daily with food, for remaining treatment

Reduction in the Risk of
Recurrence of DVT and of PE (2.4)

20 mg once daily with food

Prophylaxis of DVT Following Hip
or Knee Replacement Surgery (2.5)

Hip replacement: 10 mg once daily for 35 days

Knee replacement: 10 mg once daily for 12 days

Edoxaban VTE Dosing

» Parenteral AC agent for initial 5 days
« Edoxaban 60 mg daily

» Dose is 30 mg daily in patients with CrCl = 15 to 50
mL/min, or patients who weigh < 60 kg

11/18/25

Apixaban VTE Dosing

daly for 7 deys, followsd by 5 mg takenorlly twe aly s recommended
Recommended Dose!
10mg (two S mg tablts)tice dal 5 matwice dal

(tartomm7) Fatongon?)

Dosing n patients with hepatic impalrment

Mild Moderate Severe

cimpal v patcinp

Therelslimited clnical
experlence vith
ELIQUIS® (apixaban) n patints

First 30 days =74 tablts

Subsequent prescriptions for  30-day supply =
60 tablets take one 5 mg tablet by mouth
e daly)

required EUQUISs:
impairment; dosing
recommendationcannot be
provideg

No dose adjustment
for renal impairment

Table 5. Postoperative resumption of new oral anticoagulants: a

suggested management approach

Drug Low bleeding risk surgery

High bleeding risk surgery

Dabigatran Resume on day after surgery
(24 h postoperative),
150 mg twice daily
Resume on day after surgery
(24 h postoperative),
20 mg once daily
Resume on day after surgery
(24 h postoperative),
5 mg twice daily

Rivaroxaban

Apixaban

Resume 2-3 days after surgery
(48-72 h postoperative),
150 mg twice daily*

Resume 2-3 days after surgery
(48-72 h postoperative),

20 mg once dailyt

Resume 2-3 days after surgery
(48-72 h postoperative),

5 mg twice dailyt

Blood. 2012 Oct 11;120(15):2954-62

Anticoagulation Choices: Special Scenarios

Clinical Pearls in the Use of DOAC

‘Table 5. Suggestions for choice of anticoagulant for acute VTE treatment

Charactersti Drug chaice Rationale

s DVT ormasshe PE Heparn Such patiens ofen eqie adanced therepy and wre xcuced
o s vith e NOACS

Enatlesdosetraton: rap ofset and avlabity of rtming .
an ot simpit management shoul edig o

o s comparing NOACS i LWWH

« There are currently testing for monitoring specific
factor inhibitors using chromogenic anti-Xa assays
Thrombin time for dabigatran and Factor Xa - i e oK o
H i " ifim H B Liver dysfunction with d prothrombin fime/ Wart ‘Such patients were excluded from the tias because NOACS und
inhibitor quantification assay for e sty et e
rivaroxaban/apixaban are both available and useful

Unable to afford NOACs LMWH followed by warfarin INOACs cost less than LMWH but are more expensive than warfarin
clinically

Figh il sk ofbeeding Hegarn

Linted ancess loantovauionciicbecauseof  NOAG Given i fed doses without moning
impaied ity or geogrepticl naccessbiy

Al herapy Avatoiahen o apieken

Oreting eaance <30 mlnin Watan

Crelng eaance 3050 mnin

OrlyNOACS o e vabieed n o reginens

Such paens wre xcuded fom bias ith NOACS

Rvatoiahen, apiaban, o edorekan  Less e by realimpeimen thn daigavn, f edoxeben's

chasen the 3 OD doseshuld b used

Dyspepsia o pper gttt yngtams  Avaroaban,apbaban, o edoizban  Dyspepsian a5 much a 10% e dabigeran

Regenl gstonlesiel beed Aghaben e astoiesilbeeding wih datigten,rarocen, and
doaban than wih vt

Recent 2o connary syndome Riarovaten, apan or edoaban Sl myocardl nfrcton sl vithdabigen

Poorcomplac vilh kng-erm ice ey dosng  Avaotabn o edorcken 0 reginens for o use

If normal pre - op, implies majority of the drug has
been eliminated and may proceed with high risk
surgical procedure

Yeh et al. Evolving use of new oral anticoagulants. Blood 2014
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Does it matter if DOACs are taken Can DOAC users take NSAIDs
with meals? or Acetaminophen?

« Dabigatran capsules should be taken with Short term — Probably yes
meals to reduce the risk of dyspepsia Long term — Probably no (increased bleeding)
» Rivaroxaban should be taken with a meal to Prefer acetaminophen when possible

enhance absorption y i Consider other anti-platelet agents (ASA,
« Apixaban can be taken with or without meals clopidogrel etc.) only when a dual indication
exists (increased bleeding)

Where is/was Paucity of Data?

Cancer

Antiphospholipid antibody-related thrombosis (APLS)
Liver dysfunction

CrCl < 15 ml/min

High - risk PE

Heparin — induced thrombocytopenia (HIT)
Superficial thrombophlebitis (STP)

COVID-19

Key Points of DOAC Excluded DOAC and Superficial Thrombophlebitis
Subset of Patients

« DOACs in SVT should be individualized, considering

+ Apixaban and rivaroxaban are safe in body mass patient preference, bleeding risk, and extent of thrombosis
index < 50 kg/m2 or < 150 kg

« Current evidence supports low-dose DOACs for short-term
» DOAC can be used in Child-Pugh B disease, avoid in therapeutic anticoagulation in SVT
Child-Pugh C
» Data on long-term prophylaxis are limited, and extended
« Bariatric surgical patients depends on type of use should be individualized
procedure which can be used, if at all
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DOACs in IVC Thrombosis Summary of DOACs

Direct oral agents are non - inferior compared to
« DOACs demonstrated comparable efficacy and LMWH + warfarin
favorable safety profile in treatment of IVC thrombosis Patient selection important

Managing bleeding complications improving with Rx

« While further randomized controlled trials are needed ; sl
Concomitant medications:

to establish definitive protocols, current evidence a T s
supports the use of DOACs in these patients & : CYP3A4 inhibitors (protease inhibitors,
ketoconazole); CYP3A4 inducers (rifampin,

carbamazepine, phenytoin)
Care coordination plan needed

Conclusions of DOACs Take Home Message

« A “bad” warfarin patient will be a Xa or
direct thrombin inhibitor patient

« Several additional oral and parenteral anti-Xa, anti-lla
and anti-Xla drugs are currently under development

are all FDA - approved for treatment of VTE

« Safety issues are of prime importance in the
development of these new drugs

Grazie Ecuadorian Vascular Surgery
“Survival” Kit

Sl A TS

"Hold it, I wonder if I might try the warfarin again?"




