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Agenda
« Scope of the problem Pulmonary Embolism: Scope of the Problem
- Recent advances in venous
thromboembolism (VTE)
- Cancer and clotting
— Outpatient treatment of VTE
- Novel approaches to treating pulmonary
embolism.
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Venous Thromboembolism:

The Third Leading Cause of Cardiovascular Death

c WORLD THROMBOSIS DAY
) 13 OCTOBER

HOME ABoUT THE ISSUE TAKE ACTION CAMPAIGN MATERIALS THE LATEST SHoP 2 Million

1IN 4 DEATHS WORLDWIDE

IS RELATED TO
THROMBOSIS o ortizod oz U

Thrombosis is a leading cause of death throughout the world. Learn
the symptoms, know the facts, and help educate others about this
growing health problem.
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Incidence of Pulmonary Embolism
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STASIS
Anesthesia

Hospitalization
Immobilization

CHF/MI
CVA
Shock
Pregnancy

Obesity
VENOUS INJURY «——— HYPERCOAGULABILITY
Surgery Inherited Coagulopathy
Trauma Acquired Coagulopathy
Prior DVT Pregnancy/Parturition
Burns Hormonal Therapy
Fracture Malignancy
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Antipsychotics and Antidepressants

Antipsychotics and Antidepressants

- Systematic Review of antidepressants and VTE

- 8 observational studies
- 960,113 participants
- 9027 VTE cases.

« Results:
- RR 1.27 (1.06-1.51) for VTE comparing antidepressant
use with no antidepressant use

- Tricyclic antidepressants > Selective serotonin reuptake
inhibitors > Other antidepressants

MASSACHUSETTS
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- Million Women Study in UK
- 734,092 women

« 6.9% reported use of antidepressants
« 2.7% reported use of other psychotropic drugs
- 1.8% reported being treated for depression or anxiety but not use
of psychotropic drugs.
— During follow-up, average 7.3 years
« 3922 women were hospitalized for and/or died from VTE.

- Women antidepressant had significantly higher risk of VTE than women who
reported neither depression nor psychotropic drugs (HR: 1.39; 95% Cl, 1.23-1.56).

- VTE risk was not significantly increased in women who reported being treated for
depression or anxiety but no use of antidepressants or other psychotropic drugs
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Why worry about Pulmonary Embolus?
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Pathophysiology of Pulmonary Embolism

- Fatal within 1 h after the onset of symptoms in 10%
of cases

« Untreated PE mortality rate ~30%
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Increased RV afterload

RV dilatation
TV insufficiency

- ]
RV O, deliver
2 devery | RV wall tension T
RV coronary -
perfusion l :l;ur:;l;:‘nnonal el I
E Systemic BP l Myocardial
Inflammation

Lo RV O, demand ]

LV pre-load l RV Ischaemia

RV output l RV contractility 1

BP = blood pressure; CO = cardiac output; LV = left ventricular; RV = right
Lca) ventricular; TV = tricuspid valve.
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Most Patients with PE do Well, PE Mortality (COPER)

but some do not

Estimated prevalence (%) Estimated mortality (%)
o 12.3%
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Chronic Thromboembolic Pulmonary “Post-PE” Svndrome
Hypertension (CTEPH) y

220 + Characterized by:
/ « Persistent dyspnea
200 + Exercise limitation
180 + Reduced health-related quality of life|
160
x
3 —
& 140 —— At one year:
S / 46.5% had exercise limitation;
g percent predicted V02<80%
g
2
-4
s m———
* Most severe form of PE morbidity
. 2-4%
+ No screening
« >50% don’t have diagnosis PE prior
1mo 1 year
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Lots of Options

Pulmonary Embolism:
Current Treatment Options
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Time Line

Treatment Prevention
UFH and A Used for PE ]
27 4T HospTa D
1970
UFH Reduces PE Deats After
UFH by Intravenous Infusion, General Surgery*
740din HospiaP >
1980
OA Begun Day 1-2,
474 Hosplal? LU for Prevention®
1990
o LMW vs Warfarn o UFH After
LNWH for Teatment®?® —————— THR and TKAP 2
— m
LMWH for Qutpatient Treatment'+s ——————— Neuroarial Bleding With LMWH
T LpdnforATsr ————>
il 2 Fondaarinux for Prevention in THR,
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Direct Oral Anticoagulants

. Direct T . -
« Pradaxa: Dabigatran
-E .
- Xarelto: Rivaroxaban
- Eliquis: Apixaban
- Savaysa: Edoxaban
- Bevyxxa: Betrixaban *
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Direct Oral Anticoagulants

Hematology/Oncology
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Direct oral anticoagulants

. Effective
. Safe
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Direct oral anticoagulants:

Hematology/Oncology
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Direct oral anticoagulants: Efficacy

They are effective for PE!

Table 2. Efficacy Outcome of Recurrent VTE with Use of Non-
Vitamin K Antagonist Oral Anticoagulants in Comparison With
Vitamin K Antagonists in the Treatment of Acute VTE

Recurrent VTE or VTE-related death
Anticoagulant N (%) RR* (95% CI)

Apixaban 59/2691 (2.3) 0.84(0.60-1.18)
Dabigatran 60/2553 (2.4) 1.09(0.76-1.57)
Edoxaban 130/4118 (32) 0.89(0.70-1.13)
Rivaroxabant 86/4150 (2.1) 0.90 (0.68-1.20)

Cl indicates confidence interval; RR, relative risk; and VTE, venous
thromboembolism.

optimal comp:
[from RE-COVER Il pooled analysis], edoxaban, and rivaroxaban [combined data
from EINSTEIN-DVT and EINSTEIN-PE study]).
‘tEfficacy outcome for EINSTEIN studies was recurrent VTE, and not combined
recurrent VTE or VTE-related death.

Bacchus et al. Arterioscler Thromb Vasc Biol 201

Dabigatran Rivaroxaban
H ; £ ’:E
e
;é % -

Apixaban Edoxaban

[T ——
P
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Direct oral anticoagulants:

Direct oral anticoagulants: Safety

They are safe!

Table 3.~ Safety Outcomes of Bleeding With Use of Non-Vitamin K Antagonist Oral Anti in parison With Vitamin K
Antagonists in the Treatment of Acute Venous Thromboembolism

Major Bleeding or Ciically

_Relevant Nonmalor Bleeding Malor Beeding _oH_
Anticoagulant  Incidence, N (%) RR" (95% ) Incidence, N (%) RR (95% C) Incidence, VN (%) RR" (95% C)
Apiaban 11572691 (4.3) 0.44(0.36-055) 15/2691 (0.6) 0310.17-0.55) 32691 (0.1) 050(0.13-201)
Dabigatran 136/2553 (5.3) 063(051-077) 3772553 (1.4) 073(0.48-1.10) 22553 0.1) 0.40(0.08-206)
Edoxaban 3494118 85) 081(071-094) 56/4118 (1.4) 084 (0.59-1.21) 54118(0.1) 0.28(0.10-075)
Rivaroxaban 383/4150 9.3) 0.94(0.82-1.07) 404150 (1.0) 055 (0.38-081) 312419 0.1) 0.25(0.07-088)
Interval; ICH, and R, relative rsk.

“RR recalculated from the hazard rato for optimal comparison (dabigatran [from RE-COVER Il pooied analysis], edoxaban, and fivaroxaban [combined data from
EINSTEIN-DVT and ENSTEIN-PE study]). ICH includes both fatal and nonfatal ICH with RR calculated from each study.

Bacchus et al. Arterioscler Thromb Vasc Biol 201
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DOACSs vs. LMWH/Warfarin for Acute VTE

Meta-analysis; N=27,023

Dabigatran Rivaroxaban

ER——

sysssezsssd

o

Edoxaban

oo -y

Efficacy: First recurrent VTE or VTE-related death J

Pooled DOAC Pooled VKA Risk atio (95% CI) RRESUC) P
o )
INDEX EVENT H
PELOVT s e tssers e [ omoran  on
DVTanly  aness (ow) 210705 22%) [en] om0
02 1 5

-~ —
Favors DOAC  Favors VKA

| Safety J

Pooled DOAC  Pooled VKA Risk ratio (95% CI) RR(95%CI) P AR (95%Cl)
(/N ()
Intracranial bleeding 1513477 (01%) 4313841 (03%) —— 037(021.088) 0001 -0.17% (030% o-005%)

Fatalbleeding 713477 (0.1%) 2213481 (02%) [ bt 036015080 002 -008% (0.16% 0-001%)
Major Gl bleeding 6313477 (05%) 7613481 (06%) —— 078(047-131) 035 -0.12% (037 0 013%)

(CRNM bleeding 6513477 (6:3%) 10313481 (8.0%) !

01 1 10
—_—
ag/ Favors Vka

073(056.093) 001 188 (3245010-052%)

van Es N et al. 8iood. 2014; 124:1968-1975
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Direct Oral Anticoagulants

Effective, safe, simple and reliable and
patients are satisfied

All approved for the treatment of DVT and PE
(guidelines)
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Effective, safe, patient satisfaction, simple
and reliable
e Oral
» No need for monitoring
» Predictable absorption and metabolism
» No need for titration or dose adjustments
» Rapid onset of action
« Short half life
« Few drug-drug interactions
« Few dietary restrictions
» Greater convenience

©
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How to Choose Which DOAC?

MASSACHUSETTS
GENERAL HOSPITAL
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Key differences between DOACs dosing in

treatment of acute VTE

Rivaroxaban 5 mg twice dail 2 daily
15 mg t ce ly .J‘D 20 mg once daily
DOSlng ‘ 1 eque‘ ICy

’ 10 mg twice
Apixaban daily = 5 mg twice daily
for 7 days
Parenteral agent 60 mg once daily
Edoxaban | with UFH or (30 mg once daily if CrCl 15-50
LMWH for5-10 | cc/min or weight < 60 kg or on P-gp
days inhibitors)

Parenteral agent . .
Dabigatran with UFH or 150 mg twice daily
LMWH for 5-10
i days
Red: need higher dose initially

Purple: need parenteral agent nitially
Green: once daily dosing

Blue: twice daily dosing Time (days)

Rosovsky, Merli. TVIR. 2017

Are DOACs appropriate for everyone?

Cancer

- LMWH used to be preferred agent
Liver disease or coagulopathy

- LMWH is the preferred agent
Pregnancy

- LMWH

Renal

- VKA, some data with apixaban

MASSACHUSETTS
LMWH — low molecule weight heparin Doy

H - low partment of
VKA= vitamin K antagonist HomatologylOncology
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The Case of the Swollen Leg

32

Cancer and Thrombosis
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Association Between Cancer and
Thrombosis

* 1865: Armand Trousseau

» Migrans thrombophlebitis as
forewarning of occult cancer.

©
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Epidemiology: Cancer and Thrombosis
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Epidemiology: Cancer and Thrombosis

¢ 1.8 M new cancer diagnosis (USA, 2018)
¢ Thrombosis is common complication of cancer
¢ 1in 5 will develop venous thromboembolism
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VTE is the 2"d leading cause of
cancer related deaths after
cancer itself.

MASSACHUSETTS
VTE = venous thromboembolism @ N oamia
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Epidemiology: Cancer and Thrombosis

Cancer patients:
¢ 2-3 times more likely to have recurrent VTE than non
cancer patients.

« 2-6 times more likely to have hemorrhagic complications
from anticoagulant therapy than non cancer patients.

MASSACHUSETTS
GENERAL HOSPITAL
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Epidemiology: Cancer and Thrombosis

Epidemiology: Cancer and Thrombosis

« Cancer patients with VTE:

- more likely to be diagnosed with later
stage cancer.

MASSACHUSETTS
GENERAL HOSPITAL
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Survival: Cancer and Thrombosis

« Cancer patients with VTE:
« more likely to have decreased survival.

MASSACHUSETTS
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The Case of the Swollen Leg

Danish Cancer Registry (668 VTE 5371 without)

100 1-yr survival

2 80 — Cancer at time of VTE (668) 12%
c

£ Cancer without VTE (5371)  36%
o 60

‘s

=*

3

4

=

2]

v T T 1
0 5 10 15 20
Years after Diagnosis MASSACHUSETTS
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Lots of options

How should he be treated?
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What do you use to treat a cancer patient with a new DVT?

Aspirin

Unfractionated heparin (UFH)

Low molecular weight heparin (LMWH)
Warfarin

Fondaparinux

Abixaban

Rivaroxaban

parenteral agent followed by Dabigatran

® N OO AN

9. parenteral agent followed by Edoxaban

10. No treatment

11. IVC filter @ N oamia
Department of
Hematology/Oncology

42



Treatment: CLOT Trial

Cancer and VTE: CLOT Trial

Initial treatment  Long-term therapy
(5-7 days) (6 months)

336 | Dalteparin | | Dalteparin |

200 IU/kg/day

Cancer patients with 150 IU/kg/day

acute DVT and/or PE

336 ™ |Dalteparin| [ oral anticoagulant |

200 IU/kg/day ~ Target INR 2-3

MASSACHUSETTS
GENERAL HOSPITAL
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OAC = oral anticoagulant
Lee AY, et al. NEJM. 2003;349:146-53.
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CLOT Trial: Mortality

Probability of recurrent

OAC = oral anticoagulant
Lee AY, et al. NEJM. 2003;349:146-53,

Risk reduction = 52%

P=0.0017
25
20 OAC 17%
g 15 D .
w alteparin
E 1 9%
>
5
0
] 30 60 9 120 150 180 210

Days post-randomization

&
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The Case of the Swollen Leg

1007 )

00| Dalteparin

CLOT Trial:

807 e
Y S| 42 Month
§ o OAC onth
E s Mor?allty.
3w pa.tlents
2 30 without
2 a0 HR 0.5 (0.27 - 0.95) metastases
o | P-value = 0.03

10

p

T T T T T T T T T T T T

0 30 60 90 120 180 240 300 360
- Rt
Days Post Randomization -

N Department of
OAC= oral hratologyloncology

Lee AY, et al. JCO 2005; 23:2123-2129.
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Direct Oral Anticoagulants

What is the data with DOACS in cancer patients?

« Each of the trials included 5-10% cancer patients
« Compared to warfarin
« New trials
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Rosovsky, Harrison's Oncology,. 2018

Can cancer patients be treated with a DOAC?

©
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ORIGINAL ART

Edoxaban for the Treatment of Cancer-
Associated Venous Thromboembolism

Gary E. Raskob, Ph.D., Nick van Es, M.D., Peter Verhamme, M.D.,

Marc Carrier, M.D., Marcello Di Nisio, M.D., David Garcia, M.D.,
Michael A. Grosso, M.D., Ajay K. Kakkar, M.B., B.S., Michael . Kovacs, M.D.,
Michele F. Mercuri, M.D., Guy Meyer, M.D., Annelise Segers, M.D.,
Minggao Shi, Ph.D., Tzu-Fei Wang, M.D., Erik Yeo, M.D., George Zhang, Ph.D.,
Jeffrey 1. Zwicker, M.D., Jeffrey |. Weitz, M.D., and Harry R. Biller, M.D.
for the Hokusai VTE Cancer Investigators

Jovra oF CLINICAL ONCOLOGY

Comparison of an Oral Factor Xa Inhibitor With Low
Molecular Weight Heparin in Patients With Cancer With
Venous Thromboembolism: Results of a Randomized

Trial (SELECT-D)

e M. Young, Andrea Marshall, Jenny Thiriwall, Olver Chapmar, Anand Lokare, Catherive Hill, Daniclle

Hale, Janet A. Dunm, Gary H. Lyman, Charles Huchinson, Peter MacCallum, Ajay Kakkar, ED. Richard Hobbs,
Stavros Petrot, Jereny Dale, Christopher 1. Poole, Anthony Maraveyas, and Mark Levine

48




Cancer and VTE: Hokusai Cancer and VTE: Hokusai

:
3
%
£

0 30 60 9 120 150 180 210 240 270 300 330 360

Patients wit
‘Thromboembolism or Major Bleeding (%)

0 30 6 % 120 150 18 20 240 20 300 330 360

Days
No. at Risk
Edoaban 522 47 09 407 38 %0 s 38 30 295 20 2 el
Dalte S 485 a9 @0 WS 4 B2 30 34 W 26 241 17

Figure 2. Kaplan-Meier Cumulative Event Rates for the Primary Outcome.

The primary a composite of recurrent venous ism or major bleeding. The inset shows
the same data on an enlarged y axis.

Raskob, et al. NEJM. 2017

Raskab atal NEIM 201
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Cancer and VTE: Hokusai and Select-D Recently Presented Trial

o Adam VTE Trial

« 300 patients
« RCT: apixaban vs dalteparin

JOURNAL OF CLINICAL ONCOLOGY

BR88 s

VIE
Recurrance (%)

1%
—— | 4%
N « 6 months

== > 0 o 6.3%
P2 Tera 9 v Promtoart V) e it 6 mont 901 ==AmAigten 8
S Lot .
” P 5 70 4
g srnsn g 0 2 0.7%
. 3 50 0
Three-fold relative g gm o1z 5 45 e
increase in CRNMB with 3 . S—— 1A 23: s st o o e 0 45 2 00
rivaroxaban compared 4% 1 e
. : B
with dalteparm ° Time. Si’nc- Tri:l Entry Ilmnmhsls DOAC: direct oral anticoagu 0 1 2 3 4 5 3
SOC: standard of care = o~ Time to Event (months)
" ... H hatr M m om e o w s
McBane et al, JTH, Oct, 20 BT T T

Rasiob atal NEIM 2017 Young ol al NEIM 2018 Fo3 Time to meior tieed vitin & monds
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Most Important Factors to Patients When

What I do ... Choosing an Anticoagulant

¢ Gl cancers

¢ Procedures

¢ Bleeding

¢ Targeted Agents

e P-gp, CYP3A4

¢ Liver and kidney function

¢ Brain Mets

¢ Patient preference & Insurance

. , P R :
* Ongoing Trial Deparimentot VTE = encus trromtoenbolism

Hematology/Oncology Noble, Haematol, 2015
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Are DOACs appropriate for everyone?

Should DOACs be used in...?
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Use of DOACs in pediatrics

Breast feeding

Cardiac valves
NO!

Insurance/Cost: long term use

Pediatrics

Extreme weights

Antiphospholipid

High bleeding risk (lack of reversal agent)

High risk PE or advanced therapies

&
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Should DOACs be used in...?

* EINSTEIN-Jr

« Phase 3 randomized, open-label study, evaluating
efficacy and safety of rivaroxaban compared to
standard anticoagulation

500 children
Birth to 17 years

Previously diagnosed acute VTE who had started
heparin.

107 sites in 28 countries.

57

Use of DOACs in extreme weights

systemic embolism, VTE)

« Data from Dresden DOAC Registry
* 3432 patients
« 1077 with BMI >30

Table 3
Clinical effectiveness and safety outcomes in patients with BMI > 30 kg/m?.

Events (n)  event/100 pt. years (95% CI)

cgre

BMI30-35 (n = 731)

Combined effectiveness endpoint 30 184 (1.24-263)

ISTH major bleeding 34 2,09 (1.44-2.91)
BMI35-40 (n = 248)

Combined effectiveness endpoint 9 156 (0.71-296)

ISTH major bleeding 13 223 (1.19-381)
BMI>40 (n = 98)

Combined effectiveness endpoint 1 049 (0.01-2.71)

ISTH major bleeding 7 345 (1.39-7.12)

Titt. Int J Cardiol. 2018,

- Breast feeding

- Cardiac valves
NO!

 Insurance/Cost: long term use

« Pediatrics

- Extreme weights

« Antiphospholipid

« High bleeding risk (lack of reversal agent)

- High risk PE or advanced therapies

©
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Should DOACs be used in...?

- Breast feeding

- Cardiac valves
NO!

« Insurance/Cost: long term use

«+ Pediatrics

- Extreme weights

« Antiphospholipid

« High bleeding risk (lack of reversal agent)

- High risk PE or advanced therapies

©
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Use of DOACs for treatment of APLS

Table 1
et 7
N (PAPS/SAPS) 'DOAC (Dose) Mean F/U time (range) Recurrence
302 Rivaroxaban (20 mg QD): 2 57£06m(5-6m) 100%
Dabigatran (150 mg QD): 1 (AT, 10vT)
3(NR/NR) Rivaroxaban (20 mg QD):2 9442m (6-12m) 100%
‘Dabigatran (150 mg BID}:1 (25VT,14T)
1(10) Rivaroxaban (20 mg QD) NR o
12(8/4) Rivaroxaban (20 mg QD) 114£44m(2-16m) 167%(20VT)
1(1/0) waroxaban (15 mg QD) 7m o
1(1/0) Rivaroxaban (NR) 3m 100% (AT)
1(1/0) ‘Dabigatran (NR) No
35 (NRNR) Rivaroxaban (20 mg QD) 10m* (6-24m) No
8(4/4) Rivaroxaban (20 mg QD): 7 18+ 107 m (2-36m) No
‘Apixaban (5 mg QD): 1
26(12/14) Rivaroxaban (15-30 mg QD): 15 1924117 m(1-39m) 38% (AT)
Dabigatran (150 mg BID): 11
8(8/0) Rivaroxaban (20 mg QD) 5-365 days® £
(4AT,2VT, 1TIA)
1 3 superfcial vein
thrombosis; : BID: wice a day.
* Median.

* Oy time to recurrence was reported (median: 90 days).

Systematic review of DOAC use in APS: 4 case reports and 7 case series.
20% recurrent thrombosis risk with mean follow-up of 12 months

MASSACHUSETTS
Yazici. Throm Research. 2017. Department of
Hematology/Oncology

Should DOACs be used in...?

- Breast feeding

- Cardiac valves
NO!

Insurance/Cost: long term use

+ Pediatrics

- Extreme weights

« Antiphospholipid

« High bleeding risk (lack of reversal agent)

- High risk PE or advanced therapies

MASSACHUSETTS
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High Bleeding risk and reversal agents

@ ot =
= ldarucizumab " Andexanet
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- 67pt “ P .
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Should DOACs be used in...?

- Breast feeding
- Cardiac valves

 Insurance/Cost: long term use

« Pediatrics

- Extreme weights
« Antiphospholipid
« High bleeding risk

- High risk PE or advanced therapies

MASSACHUSETTS
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Department of

63

High Risk PE

« Edoxaban trial
- 1/3 patients had right ventricular dysfunction.
- Reduction in recurrences in edoxaban group.
" wartan group (HK, 0,63, S5%% G1, 0,26 10 098, o orouP and 6:2%
* Rivaroxaban trial

- 12% of patients ICU, suggesting some patients high-risk
characteristics, but no specific analysis on them.

Hokusai-VTE Investigators. N Engl J Med. 2013:369:1406-15, Department of
Hematology/Oncology

Hematology/Oncology
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DOACS and Catheter Directed Thrombolysis?

Apixaban or Rivaroxaban Versus Warfarin ‘Time to hospital discharge

for Tri of ive Pull
Embolism After Catheter-Directed
Thrombolysis

Anticoagulation

- mo0Ac
reaten

Use of DOAC after CDT
associated with significant
decrease hospital LOS compared
to warfarin

Probability of hospitalization

) 50 1000 1500 )
Days after hospital admission

etal. Ciin & Appl Th 2018,

65
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Direct oral anticoagulants:
Are they for everyone?

Yes, for majority of VTE patients

Selection criteria:

- Need for invasive procedures
- Contraindications

- Adequate organ function

- Drug interactions

- Cost

MASSACHUSETTS
GENERAL HOSPITAL

Department of
Hematology/Oncology
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Direct oral anticoagulants:
Other important questions

Duration of anticoagulation
Can VTE patients be treated as an outpatient
Management of bleeding with DOAC

Peri-operative/procedure management: how long to hold
medication

How to switch from one agent to another

MASSACHUSETTS
GENERAL HOSPITAL

Department of
Hematology/Oncology

Cautions with Direct Oral Anticoagulants

« No monitoring for effect
- Compliance
« Renal and hepatic failure
« Reimbursement issues
- COST (warfarin $5/mo vs $250-350/mo)
« Clinician familiarity
« Lack of guidelines
- bleeding complications

&

GENERAL HOSPITAL
Department of
Hematology/Oncology
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Risk of recurrent VTE

Type of VTE 1yearrisk 5 yearris

Rosovsky, Harrison's Oncology,. 2018

The Case of the Swollen Leg

How long should patients with VTE be treated?

©

GENERAL HOSPITAL
Department of
Hematology/Oncology

Provoked by surgery 1% 3%
Provoked by non 5% 15%
surgical reversible risk

Unprovoked VTE 10% 30%
Cancer associated 15% *

71

* Not predicted due to high mortality rate from cancer

VTE = venous thromboembolism

. Kearonetal CHEST 2012

70

VIENNA Prediction Model

Cumulative rate of
recurrence in patients with
first unprovoked VTE who
stopped anticoagulation

Key points:

2. Increases with time

Patients at risk:
53 472 415 379 323 248

1. At 5 years, risk is 25%

Cumulative probability of recurrence rate (%)

Years after anticoagulation

©

GENERAL HOSPITAL
Department of
Hematology/Oncology

VTE = venous thromboembolism
Eichenger.J Am Heart Assoc. 2014.

72
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Who warrants long term anticoagulation?

+ Most likely to benefit
— Idiopathic VTE
- Active cancer

« Possible benefit
- Provoked VTE with
persistent risk factors
- Antiphospholipid
syndrome
- Recurrent VTE
- “high risk” thrombophilia

MASSACHUSETTS
GENERAL HOSPITAL

VTE = venous thromboermbolism Department of
. Hematology/Oncology
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AMPLIFY EXTENSION

[Y T T e———"

FR——
ra———

Apixaban reduced the risk of recurrent VTE without increasing the
rate of major bleeding

‘Agnelli et al. NEJM. 2013,

75

How do | apply these results to my patients?

« Unprovoked
« Provoked with ongoing risk factors
« Reassess

{2 B

GENERAL HOSPITAL
Department of
Hematology/Oncology

Extended Anticoagulation

Antithrombotic Therapy for VTE Disease
CH

Guideline and Expert Panel Report

9. In patients with a first VTE that is an unprovoked
proximal DVT of the leg or PE and who have a (i) low
or moderate bleeding risk (see text), we suggest
extended anticoagulant therapy (no scheduled stop
date) over 3 months of therapy (Grade 2B), and

(ii) high bleeding risk (see text), we recommend

3 months of anticoagulant therapy over extended
therapy (no scheduled stop date) (Grade 1B).

Remarks: Patient sex and D-dimer level measured a month after stopping anticoagulant
therapy may influence the decision to stop or extend anticoagulant therapy.

SSACHUSETTS
GENERAL HOSPITAL

Kearaon. CHEST 2016;149(2):315-352 Department of
Hematology/Oncology
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EINSTEIN CHOICE

R T
e 3 £ .
48 i
HA -

[

Rivaroxaban reduced the risk of recurrent VTE
compared to aspirin without increasing rate of major
bleeding

AC = anticoagulation
Weitz et al. NEJM. 3017.

76

Reassess Frequently

Medical Adherence and Persistence with DOACs

—eCNae

- acEmerienced

88588388

2s

o

IMonth  3Months  GMorths  12Manths 18 Months 24 Manths

ACNave (N 18 | mam | isaes | s | swi | asm
6 | 30269 | 26891

AC Experenced 1707 | 12208 | 78
™

Figure 1. Persistence with initial DOAC treatment, overall (all DOACs).
*Denotes a statistically significant difference between AC-naive and AC-experienced users (p<0.05).

77

Manzoor. Pharmacotherapy. 2017

78
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The Case of the Swollen Leg

Direct oral anticoagulants:
Other important questions

2 B

GENERAL HOSPITAL
Department of
Hematology/Oncology

« Duration of anticoagulation
« Can VTE patients be treated as an outpatient
« Management of bleeding with DOAC

« Peri-operative/procedure management: how long to hold
medication

» How to switch from one agent to another

&

GENERAL HOSPITAL
Department of
Hematology/Oncology
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The Case of the Swollen Leg

80

Other Important Topics

Can he be treated as an outpatient?

@ MASSACHUSETTS

GENERAL HOSPITAL
Department of

Rosovsky, Harrison's Oncology,. 2018 Hematology/Oncology

Do all patients with DVT or PE need
to be admitted: Data behind
outpatient treatment

MASSACHUSETTS
GENERAL HOSPITAL

Department of

81

Outpatient Treatment for VTE

*20. In patients with low-risk PE and whose home
circumstances are adequate, we suggest treatment at
home or early discharge over standard discharge
(eg, after the first 5 days of treatment) (Grade 2B).

¢ Clinically stable with good cardiopulmonary reserve.

* No contraindications such as recent bleeding, severe renal or liver
disease, or severe thrombocytopenia (ie, <70,000/mm3).

« Expected to be compliant with treatment

« Patient feels well enough to be treated at home and has support.

« No presence of right ventricular dysfunction or increased cardiac
biomarker levels.

B S
Kearon et al. CHEST 2016; 149(2):315-352. Department of
10" Edition (Jan 2016) of CHEST guidelines for Antithrombotic Therapy for VTE Disease.  Hematology/Oncology

83

Hematology/Oncology

82

Kabrhel, Rosovsky, Baugh et al. Hospital Practice. 2017
Kabrhel Rosovsky Baugh et al Acad Emerg Med 2018

84



Outpatient Treatment Recommendations

Lab Testing Known
o Pregnancy?

m—— Liver Cithosis?
Antiphospholipd Ab?

Rivaroxaban

1mgkg SaBID
(<150 ko)

‘Antiphospholipid AD
Liver Cirthosis

Pregnant or
Aciive Cancer

Anticoagulation == | Gl FolowUp | e
Management e (1 week) Spbye——

Kabrhel, Rosovsky, Baugh et Servies s s G o Up G s e
al. Hospital Practice. 2017 (E96Ly)  Patint i CIC10-50 may equse el low up n i o reaat

Outpatient treatment of DVT/PE

Tabie2
Outpatient VTE Treatment

[T
- ‘Before Protocol After Protocol 95% CI) (95% C)
Timely follow
P it o wiroutorted DY) o o o ]
up is most @5 0 10%) (5157
N Towrakpes o r T 1%
|mp°rtant (5% to 17%) (121 102.10)
O ot Gt P I a0 0% ]
component oo o ic1sn
p avie 2o o o 15
bt o5 o0 6Ty
o
. . P o wivoutntted D71 ) P o I3
2,212 patients i s o s s 6320
Low kP ) o % 165
o) k% @ lotin 1205
O ot Gt P 0% % o s
1259) 18925 %10 oz 61sn
v F 2% % i
16958 soteis w010 wirictse
e
P it o wivout ented DY) o o 0
sty ] e om0 6321
o 2% 0% 7% 15
sdhss st il 001 635n
OO bt et P ) ) ) 120
s o % lo%0 o1 63sn
avie o1 o o 1%
s s % 84 063
Low ik PE i dotras =
gram, no evidence of right heart strain on computed tomography, troponin T negative. If echocardiographic data were unavailable or not
ey s e b
Kabrhel, Rosovsky, Baugh et al. BWH - Brigham and Women's Hospital; DVT - deep vein thrombosis; MGH ~ Massachusetts General Hospitat, PE ~ pulmonary embo-
ncad Emerg Mot 2018 B E v rovposmboien

85

Outpatient treatment of DVT/PE

Timely follow up is the most important
component

* Mortality, bleeding, and returns to ED were rare and did
not increase after protocol.

« Treatment protocol combining risk-stratification, DOAC
and defined follow-up increase in PE and DVT patients
treated as outpatients, with no increase in adverse
outcomes

MASSACHUSETTS
GENERAL HOSPITAL

Department of
Kabrhel, Rosovsky, Baugh et al. Acad Emerg Med. 2018 Bepartmert of ology
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The Case of the Swollen Leg

How should he be treated if he bleeds?

MASSACHUSETTS
GENERAL HOSPITAL

Department of
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Management of Bleeding on a DOAC

Initial Questions
Is the patient actively blecding?

Where is the location and what is the severity of the bleed?

Can local hemostatic measures be applicd or is a surgical invention o procedure required?

‘What DOAC is the patient taking and when was the last dosc?

Does the patient have renal failure or liver disease which may affect or clearance of DOAC?
Is the patient on an aniiplatelet or alternative medication that may further increase risk of bleeding?
Docs the patient have comorbidities that may increasc the risk of blceding?

Is the patient hemodynamically stablc?

Initial Testing
Complete Blood Count
Comprehensive Metabolic Panel to assess kidney and liver function
Coagulation tests: PT, PTT, INR
dTT (if on dabigatran) or anti-factor Xa (if on apixaban, rivaroxaban edoxaban)

Intervention: based on severity of bleed +

MASSACHUSETTS
GENERAL HOSPITAL
Department of

Rosovsky, Merli. 2017 TVIR Hematology/Oncology

89

Rosovsky, Harrison's Oncology.. 2018 Hematology/Oncology
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Management of Bleeding on a DOAC

of bleed +

Cosoe” ) oo )

* Local hemostatic

Local hemostatic

Place in ICU and monitor closely

measurcs measures ; Placein C0 and moni
Consider *  Monitor closely . El“;‘g‘ymg:cbﬁ“ppc mn;c:ssary .
discontinuation «  Discontinue DOAC lood transfusion support if necessary
; * Discontinue DOAC

of DOAC * Surgical or . A 1od oh L if last dose <6
Surgical or procedural ctivated charcoal if last dose <6 hours

ural intervention if -
intervention if necessary S‘Zuide{ wl;'llru:;al iflife
‘necessary *  Blood transfusion threatening bleed

* Idarucizumab if on dabigatran
* Hemodialysis if on dabigatran

« Adnexanet if on apixaban, rivaroxaban, or
edoxaban and if available (only on trial currently)
3 or 4 factor PCC if on apixaban, rivaroxaban, or
edoxaban (although limited data available and may
be ?

Antifibrinolytic therapies if appropriate

DDAVP in patients with impaired platelet function

support if
necessary **

* Insome circumstances, may need 0 mploy severe
bleeding sttegies

8 RBC, platelets, FFP,
+ Adapted from Bumett et al.”

RBC = Red Blood Cells; FFP = Fresh Frozen Plasma
DDAVI opressin; ICU = Intensive Care Unit

Figure 2 Management of bleeding on a DOAC.
Rosovsky, Merli. 2017 TVIR

90
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Direct oral anticoagulants:

Important questions

Ideally, we want to prevent bleeding. « Peri-operative/procedure management? How long to hold

medication?

- What drug patient taking
2 life of the drug

- Bleeding risk of procedure

Bleeding and thrombotic risk of patient
- Renal function

MASSACHUSETTS MASSACHUSETTS
Department of Department of
. Hematology/Oncology Hematology/Oncology
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Table 11 Cesstion and resumption of DOAC for TI" (46, 47, 126, 127]
Cossaior”

Renal I Estimaed I Imwwm; sk surgery” Imn blecding risk surgery’

Roumption

Low blced ik High bieed itk

The Case of the Swollen Leg

suncion || paraitet | fatow 2-3 b, berween tast doseffalow 4.5 1 becween last doc]

(i) || (bous) | Jand surgery) and surgery)

Dabigaan (51D ding) Vayane  23daater
GOS0 ha~ 4 Hodime %2 Hod ime: 5670 procedre - rocduct
# dones to hid: 2 # doses to o 56 (bt (48T Do
o )

CCI>5079 4o~ 17 Holdtime: 3451 b

# doses to hold: 34

How long to e ss Vi e
hold novel oral ~ c=» == sy e
agents for e v
procedures: S S TN

W dones o bld: |
Q53079 1o~ o

Look at
package inserts

GQIS®  has 10

son
# doses o bold: 2.3
<15 Unkoown jury

0 warfarn or UFH

# doses o bold: 12

R What if we need to change his anticoagulation?
R AR e

Hold time: 25-40
# doses o bold: 4
Hold tme: 65-90 b
# doses o bold: 6.7
<15 Unkoown jury

10 warfarn or UFH

Edosaun (Once daiy dosing)

aass Holdtine: 1627 Holdtme: 245
 des o i 1 des o 2
G309 a s 10 Hadume: 15508 Hild s 6.501
 des o i 1  ds ol 2 MASSACHUSETTS
CQISD  upe D Hodume34in Hiold s 5.85 1 @ N ioania
Bumett et l. J Thromb »doss t ol 2  des o 34
Thrombolysis. 2016 GA<1$  Unknown . Department of
o vt orUFH Rosovsky, Harrison's Oncology,. 2018 Hematology/Oncology
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Switching to/from direct oral anticoagulant: Other Important Topics

Review package insert

Table 15 Switching to DOACs
Mt S Novel hes to treat t of
Dabigawan®  Sart when INR <20 ovel approacnes 1o treatment o
i Start when INR < 3.0 .
Tabe 16 Swiching (0 vt Apixaban®  Sart when INR <20 severe pulmonary embolism
DOAC to warfasin Edoxaban®  Start when INR < 2.5
Dabigaran®  Start wasfarin and overlap with dabigatran;
CrCl 50 mL/min, overlap 3 days LMWH to DOAC
CHC1 30-50 mLJmin, overlap 2 days Dabigatran
CECI 15-30 mLJmin, overlap 1 day Rivaroxaban ~ Start DOAC within 0-2 h of the time of next
Rivaroxaban'  Stop DOAC; start warfarin and LMWH at time of Apixaban scheduled dose of LMWH
Apinaban®  next scheduled DOAC dose and bridge until
INR > 20 Edoxaban
Edoxaban®  For 60 mg dose, reduce dose to 30 mg and start (iv) UFH to DOAC
warfarin concomitantly e
For 30 mg dose reduce dose to 15 mg and start Dabigatran'
warfarin concomitantl Rivaroxaban® Start DOAC immediately after stopping iv UFH
Stop edoxaban when INR > 2.0 Apixahan‘
Edoxaban® __Start edoxahan 4 h after siopping iv UFH
As a general rule, we suggest that as INR drops below 2.5, a DOAC™]
can be started
neral rule, we suggest that each DOAC can be started with
30 min after 3 3 w MaASSACHUSETTS
* Recommendations adapted from company’s package insert L
Burnett et al. J Thromb Thrombolysis. 2016 ﬁmr‘nntg .
ology/Oncology
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Case 1

Importance of expeditiously treating
Pulmonary Embolism

- Fatal within 1 hour after the onset of symptoms in
10% of cases

« Untreated PE mortality rate ~30%

W MASSACHUSETTS
GE

SENERAL HOSPITAL
Department of

Hematology/Oncology

Department of
Hematology/Oncology
PERT Program
Pulmonary Embolism Response Team (PERT) Flow Map
Vass Genera Outside Hosptal
v
Referring 0 ./
Hospital
Physical
Expeditious input & clinical Labs
g [RRENOAN judgment from multiple
s \ SO .
:' ’,’:,l,’ ,,' / Severe PE Identified \ \\\‘\\\\\ specialties to optimize therapy
AR NN

FRANS I [ RRY >
Y4 RS Wepariy P ]
L ~ sl

S~ = theter? s !
A N veear ~- Catheter Surgery? .z 7 /

S~ ~ A
A < - __i ¥ /

ED/Floor Team Vascular 1 /
+/- Pulmonary Medicine/Cardiology Thoracic Surgery /
+/- Hematology +-1R
=
AC Anticoaguiation only
DT Gatheter-direct thrombolysis
=

Rosovsky et al. Clinics in Chest. 2018
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On Discharge: Multidsciplinary Follow Up Gifnc:

Multidisciplinary Collaboration

PERT Team at MGH
. Vascular
E Pulmonary/
Mermber )
Care
Hermatology/
Oncology

A Multidisciplinary Pulmonary Embolism
Response Team
Cardiac
Surgery
Non
Interventional Interventional
Cardiology Cardiology
Vascular

®Cmss.‘4ark
Initial 30-Month Experience With a Novel Approach to Delivery of Care
Surgery

to Patients With Submassive and Massive Pulmonary Embolism

101

Christopher Kabrhel, MD, MPH; Rachel Rosovsky, MD, MPH; Richard Channick, MD; Michael R. Jaff, DO;
Rosovsky et al. Clinics in Chest. 2018

Ido Weinberg, MD; Thoralf Sundt, MD; David M. Dudzinski, MD, JD; Josanna Rodriguez-Lopez, MD;
Blair A. Parry, CCRC, BA; Savanah Harshbarger, BS; Yuchiao Chang, PhD; and Kenneth Rosenfield, MD
Interventional

Radiology

Radiology

101

102
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PERT Data: Activation

PERT Outcomes: MGH Mortality

100
« As soon as PERT launched
« Immediate response o
: W 1 Energency Deparimert
s B Madiat oot
H 7 Surgealfoor
< W Other fioor
s 2 nrsie Care Ut
2 T Other
g 2 Gutsce Istttion
H
E
Cloreuns amsens e areens 01eats
MASSACHUSETTS
- Rt
Kabrhel, Rosovsky et al. Chest. 2016 Department of
. Hematology/Oncology

Time Trend in Death Pre-PERT and Post-PERT

Death within 30 days Death within 30 days Death within 30 days Death within 30 days
ALL Massive Submassive Low

05
04 o
0.3 . .
02 D < . .
o.v/x: o R
00 - T A = -
0.1
: | |
710612106 10/15-3/16 7/06-12/06  10/15-3/16 7/06-12/06 10/15-3/16 7/06-12/06 10/15-3/16
Period
cohort Pre-PERT —— — Post-PERT

{2 B

GENERAL HOSPITAL
Department of
Hematology/Oncology

Rosousky etal, JTT. 2018
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Impact of PERT on Trainee Physicians

5 U Before PERT .Angr PERT

P<0.001 P=0.003 P=0012 P=0.043 P<0001 P=0.156 P=0.137

P

%, % N\ %4, \ % %%,

N, NG, \ %, 1Z‘v‘% * "3‘-«,

SR SR Q‘\ X
\%\\&%2 'v.,‘:‘;*; ’q,‘“::s% 4\%;\‘,(

Trainee physicians perceptions before and after PERT implementation

Elbadawi et al. Vasc Med. 2018

B
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- Massive PE mortality 25%

« Lower than National *

average of 52%

« Does our approach 2 i
improve outcomes?

B Submassive PE
B Massive PE

Percentage (%)

7Day 30 Day
Mortaity Mortaity

Kabrhel et al. Chest. 2016
0
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REVIEW ARTICLE

Pulmonary embolism response teams: Purpose, evidence for
efficacy, and future research directions

Rachel Rosovsky MD, MPH'[J | Ken Zhao MD? | Akhilesh Sista MD, FSIR? |
Belinda Rivera-Lebron MD, MS, FCCP® | Christopher Kabrhel MD, MPH*

« 32 published descriptions or reviews of how various PERTs
establish, organize, operate, and/or manage their programs

« 12 prospective and retrospective studies involving PERT.

« Preliminary results from early adopters suggest that PERT
facilitates access to advanced therapies
[ e

Department of
Hematology/Oncology

PERT = pulmonary embolism response team
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Impact of PERT on Trainee Physicians

Patient care has improved for|
high risk PE

There is a positive impact on
my education

My knowledge base has
increased

Every hospital should have a

high risk PE team

1am more aware of high risk PE
1 have more autonomy|

I have less autonomy|

SR e & @

Response (Surveyed participants, %)

Trainee perception of PERT and the effects on their autonomy, quality of
care, medical education, hospital effectiveness in managing high risk PE.

Elbadawi etal. Vasc Med. 2018

28
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6.4 Multidisciplinary pulmonary
embolism teams

The concept of multidisciplinary rapid-response teams for the man-
agement of ‘severe’ (high-risk and selected cases of intermediate-
risk) PE emerged in the USA, with increasing acceptance by the medi-
cal community and implementation in hospitals in Europe and world-
wide. Set-up of PE response teams (PERT j) is encouraged, as they

address the needs of modern systems-based healthcare.”*' Aw

brings together a team of specialists from different disciplines includ- lines
ing, for example, cardiology, pulmonology, haematology, vascular

medicine, anaesthesiology/intensi 6.8 :
(interventional) radiology. The t¢ embolism teams
face or via web conference) to er

allows the formulation of a treatr Recommendation Class*  Level®
ate implementation.”®' The exac
of a|PERT|are not fixed, depend|

Feams: Expanding PERT Nationally and Internationally...

for idisciplinary Yy

Set-up of a multidisciplinary team and a pro-
gramme for the management of high- and (in

availablein each hospital forthe it - ceiected cases) intermediate-risk PE should be lla c =
considered, depending on the resources and g
expertise available in each hospital.
PE = pulmonary embolism. MASSACHUSETTS
*Class of recommendation. ) SR
“Level of evidence. Department of
" " Hematology/Oncology
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Creation of PERT Consortium 2019 o [ oo sttt o
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Authors/ " *rmany/
Q Greece), = M.Zim . léctor
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How can you get involved? How can you get involved?

March « Join or start your PERT team!!!!
VTE Awareness Month

« 6" Annual PERT Consortium Meeting and Scientific Symposium:

October 13
World Thrombosis Day

Educate patients and providers!

MASSACHUSETTS MASSACHUSETTS
Department of Department of
Hematology/Oncology ™ Hematology/Oncology
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Case 1: Multi-disciplinary Collaborative
Decision-Making

2 B

GENERAL HOSPITAL
Department of
Hematology/Oncology

Closing Reflections

« VTE is a major cause of morbidity and mortality

* DOACSs: exciting addition to VTE treatment. 1st line
« Similar efficacy/mortality as warfarin, better bleeding

« Novel agents may be attractive alternative in cancer patients;
efficacy and safety is currently under investigation..

« Consider treating low risk VTE as outpatient

« Treatment for life threatening pulmonary embolism may be
best served via multidisciplinary approach. PERT National
Consortium has been created and will study this approach.

MASSACHUSETTS
ENERAL HOSPITAL

VTE - venious thromboermbolism Department of

PERT = Pulmonary Embolism Response Team Hematology/Oncology
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Key Points and Next Steps

Key Points

« The direct oral anticoagulants (DOACs) have similar efficacy as warfarin,
but better bleeding profiles and are now used as first line in many
patients.

« Selecting which DOAC to use will depend on patient factors and
preferences and drug characteristics.

« There are still some populations in whom DOACs should not be used (ie:
pregnancy, cardiac valves, liver failure)

Next Steps

« When prescribing a DOAC, know that each one has a different dosing
pattern and administration - some require a higher dose initially and
others require a heparin lead in and one requires to be taken with food.
Educate your patients about how to take their DOAC. @ [P

Department of
Hematology/Oncology
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Thank you

rprosovsky@mgh.harvard.edu
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