Cancer Associated Thrombosis
An update.

Simon Noble

Marie Curie Professor of Supportive and Palliative Medicine
Marie Curie Palliative Care Research Centre

Cardiff University

CARDIFF
UNIVERSITY

Marie
PRIFYSGOL Curie

(ARRDY®

Care and support
through terminal illness



The coagulation pathway
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Fractal dimension (d;)
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Electron microscopy
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EXTRINSIC FACTORS

Inflammatory
Cytokines
(TNFa, IL-1) and
VEGF

Therapies

*Chemotherapy
*Anti-angiogenic
*Hormonal

- THROMBOSIS Surgery

Central access

% sImmobility
*Local stasis
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Effect of Malignancy on Risk of
Venous Thromboembolism (VTE)

¢ Population-based case-control (MEGA) 53.5
50 study
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Silver In: The Hematologist - modified from Blom et al. JAMA 2005;293:715. 7



Incidence of symptomatic CAT
according to the cancer type and stage
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Treatménuﬁ saét on VTE Incidence In

Oncology Setting VTE Incidence

Breast cancer (Stage | & ll) w/o further o

0.2%
treatment
Advanced cancer (1-year survival=12%) 9%
High-grade glioma 26%
Multiple myeloma 3-5%
Renal cell carcinoma 43%
Solid tumors (anti-VEGF + chemo) 47%

Otten, et al. Haemostasis 2000;30:72. Lee & Levine. Circulation 2003;107:117
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Treatméntﬁm hact on VTE Incidence In

Oncology Setting VTE Incidence

Breast cancer (Stage | & ll) w/o further o
0.2%
treatment

<:Ereast cancer (Stage | & II) w/ chemo m
_Breast cancer (Stage IV) w/ chemo ;8_%/

Advanced cancer (T-yearsurvivai=t2%) 9%

High-grade glioma 26%
Multiple myeloma 3-5%
Renal cell carcinoma 43%
Solid tumors (anti-VEGF + chemo) 47%

Otten, et al. Haemostasis 2000;30:72. Lee & Levine. Circulation 2003;107:117 ;
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Treatméntﬁm hact on VTE Incidence In

Oncology Setting VTE Incidence
Breast cancer (Stage | & ll) w/o further o
treatment 0.2%
Breast cancer (Stage | & ll) w/ chemo 2%
Breast cancer (Stage IV) w/ chemo 8%
Advanced cancer (1-year survival=12%) 9%
High-grade glioma 26%
Multiple-myetomia_ :
< Multiple myeloma (thalidomide + chemo) 28%
'Remateellcarcinoma
Solid tumors (anti-VEGF + chemo) 47%

Otten, et al. Haemostasis 2000;30:72. Lee & Levine. Circulation 2003;107:117
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through terminal iliness

Marie
Curie




The CLQT Tj)lél

Primary oytéopzé E recurrence

Risk reduction = 52%

25% -
HR 0.48 (95% Cl 0.30, 0.77) NNT =13
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HR = hazard ratio; NNT = number needed to treat; VKA = vitamin K antagonist; VTE = venous thromboembolism,
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LMWH vs warfarin meta analysis

Study

ID

A) LMWH vs. VKA (n=2078)

CLOT ——
LITE *

Romara *
ONCENOX *
CATCH ——
CANTHANOX *

Subtotal (l-squared = 0.0%, p = 0.963) <>

Florian Posch et at, Thrombosis Research 136 (2015) 582-589
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RR (85% CI)

054 (0.3, 0.78)
0,60 (0.23, 1.58)
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S N .
Guideline recommendations

y

Guideline recommendations:

Standard of treatment for cancer-associated thrombosis is three to
six months LMWH

(Grade A)

In patients with ongoing active cancer, consideration should be
given to indefinite anticoagulation but decision should be made on a
case by case basis, taking into consideration bleeding risk and
patient preference.

through terminal iliness



eBaseline blood tests (FBC, U+E, LFTs, Coag) N
«Commence LMWH (ensure enough for 4 weeks)
=Referral to CAT clinic

eCheck platelets on day 5

=Advice regarding injecting LMWH

«Patient information literature

einformed of referral to CAT clinic for four weeks timy

= Holistic evaluation within context of cancer \
» Education:
« pathophysiology of CAT
« injection technique/ site rotation
» length of anticoagulation
= Check bloods: full blood count and electrolytes
« Complete shared care agreement )

\

= Holistic evaluation of
« status of cancer and treatments
« complications of CAT or anticoagulation
= Check bloods: full blood count and electrolytes
» Discuss need to consider length of
P

anticoagulation at next appointment

« Evaluate disease status

= Discuss continuation or cessation of
anticoagulation

= Education
« signs and symptoms of VTE recurrence
= risk of future VTE

#

®
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Scope of patients:
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Patient spread

oy

44% metastatic
60% during chemotherapy (majority palliative)
59% known to specialist palliative care services
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Need for/épecf'austmput

oy

334 CLOT regime

124 (27%) non CLOT

o Bleeding/ risk of bleeding

o Thrombus progression/ recurrence
o Renal impairment (EGFR<25)

o Intolerant injections

o Extremes of bodyweight

®
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| Carri Khorana AA, Zwicker JI, Noble S, Lee AYY
| Management of challenging cases of patients with

and bleeding: guidance from the SSC of the ISTH.
Journal Thromb and Haem 2013 September; 11(9) 1760-¢




DOAC Pharmacology

Dabigatran etexilate

Hydrolysis

== Dabigatra t,,=12-17h

Bioavailability: 3-7%

CrCL<30 mL/min:
Contraindicated/not recommended:

/
?3 80%

Rivaroxaban

Cyp3A4

Cyp2J2 » ~65%

Healthy/young
\ t,, =5-9h
P-gp —_— Rivaroxaban Elderly
t,=11-13h

~ M Bicavailability:
66% without food
>80% with food

Severe hepatic disease: contraindicated
CrCL<30 mL/min: not recommended:

Apixaban

Cyp3A4:
minor

7

=3 Apixaban

t,=12h

Bioavailability: 50%
- ~ 27%

CrCL<30 mL/min: use with caution

through terminal illness

Adapted from: Heidbuchel H et al. Europace 2013; U.S., Canadian Prescribing Information

Edoxaban

Cyp3A4:
minor

d

-3 Edoxaban t,,=9-11h
Bioavailability: 62% \
> ~50%
CrCL15-30 mL/min: half treatment dose @
CrCl <15 mL/min: not recommended
Curie

CrCl = ¢ieatinine clearance



.
VTE treatmer VG

S - new oral anticoagulants
/

Hokusai-VTE

EINSTEIN-DVT
EINSTEIN-PE

AMPLIFY

RE-COVERI
RE-COVERIII

Edoxaban

Rivaroxaban

Apixaban

Dabigatran

Double-blind

Open-label

Double-blind

Double-blind

At least 5 days

None

None

At least 5 days

60 mg qd
30 mg qd
(CrCl, bw, P-gp)

15 mg bid x 3 wk
then 20 mg qd

10 mg bid x 7
days then 5 mg
bid

150 mg bid

1.5

2.0

1.8

2.75

EINSTEIN-DVT
3,449
EINSTEIN-PE
4,832

RE-COVERI
2,564
RE-COVERIII
2,568

are

HERIG R ET AL R

Flexible
3 to 12 months

Pre-specified
3, 6, or 12 months

Eﬁp@?@&%@gﬁf no head to head RCTs between the NOACs. Results should not be directly
p

properties, the doses used, the patient

6 months

6 months




EINSTEIN Acute DVT

Rivaroxaban = 1731

Enox/VKA= 1718

Rivaroxaban = 6.8%

Enox/VKA = 5.2%

EINSTEIN DVT Rivaroxaban= 602 Rivaroxaban = 4.5%
extension
placebo= 594 Placebo = 4.4%
EINSTEIN-PE Rivaroxaban= 2419 Rivaroxaban = 4.7%
Enox/VKA= 2413 Enox/VKA= 4.5%
RECOVER Dabigatran = 1274 Dabigatran = 5%
VKA = 1265 VKA =4.5%
Care and support l\égﬁg
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DOACSs in the treatment of CAT

Recurrent VTE

A NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl  Year M-H, Random, 95% Cl
Re-Cover | and Il 10 173 12 162 48.4% 0.78[0.35, 1.76] 2009 ——
Einstein-DVT 4 118 5 89 19.3% 0.60[0.17,2.18] 2010 ———
Einstein-PE 2 114 3 109 10.2% 0.64 [0.11,3.74] 2012 —
Hokusai 4 109 7 99 22.2% 0.52[0.16, 1.72] 2013 —
Total (95% Cl) 514 459 100.0% 0.66 [0.38, 1.17] ‘
Total events 20 27
Heterogeneity: Tau? = 0.00; Chi2 = 0.34, df =3 (P = 0.95); 12 = 0% I | } {
Test for overall effect: Z = 1.42 (P = 0.16) 001 01 1 10 100

Favours NOAC  Favours VKA

Recurrent VTE warfarin

Pooled incidence rates: 4.1% (2.6—6.0) for DOACs Lee A ef al. 2003 16%
6.1% (41—85) for VKAs [RR 0.66 (038—1 2)] Meyer G et al. 2002 17%

Major bleeding or CR-NMB

B NOAC VKA Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Re-Cover | and Il 23 159 20 152 29.5% 1.10[0.63, 1.92] 2009 _—t
Einstein-DVT 17 118 14 88 21.5% 0.91[0.47,1.74] 2010
Einstein-PE 14 114 10 108 15.5% 1.33[0.62,2.86] 2012 —f—
Hokusai 20 109 25 99 33.6% 0.73[0.43,1.22] 2013 ~-
Total (95% Cl) 500 447 100.0% 0.94 [0.70, 1.28]
Total events 74 69
Heterogeneity: Tau2 = 0.00; Chi2 = 2.03, df =3 (P = 0.57); 12= 0% f t t {
Test for overall effect: Z = 0.37 (P = 0.71) 001 01 1 10 100
Favours NOAC  Favours VKA

Careand
through terminal illness

van der Hulle T et al. J Thromb Haemost 2014. CRNMB = clinically-relevant non-major bleedi#g
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Proportion of metastatic patients

STUDY LMWH WARFARIN
[\

CLOT 66% 69%
LITE 47% 36%
CATCH 55% 54%
ONCENOX 54% 952%
EINSTEIN 26% 19%

DVT/PE »
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The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ||

Edoxaban for the Treatment of Cancer-
Associated Venous Thromboembolism

Gary E Raskob, Ph.D, Nidkvan Es, M.D_, Pater Verhamma MLD.,

Marc Carrier, M.D, Marcallo Di Nisio, M.D., David Garda, M.D.,
Michasl A. Grosso, M.D_ Ajay K Kakdkar M.B_ B.S, Michasl ). Kovacs, M.D.,
Michale F. Mercuri, M.D_, Guy Mayer, M.D., Annalise Segers, M.D,
Minggao Shi, Ph.D., Tzu-Fei Wang M.D, Esik Yoo, M.D., George Zhang, Ph D,
Joffray |. Zwickar, M.D., Joffray |. Waitz, M.D._, and Harry R. Baller, M.D,,
fior the Holkusai VTE Cancer lnvestigators®

ARSTRACT

BACEGROUND

¢t heparin is the standard wrearment for cancerassociaed ve
nows thromboembolism. The rde of rearmant wich direcy oral anticoagalans agencs
is unclear.

METHODS
In cthis open-ladel, noninfedority trial, we randomly assigned patenss wich cancer
who had acere sympromazic or mcidental venoas th omboembalism m receive eicher
ow-maolecal arweight heparin for ar least S days followsd by oral edaxaban ar 3 dose
of 60 mg once daily jadxaban groap) or seboarameoes daleparin ar 2 dose of 200 U
per kilogram of body weight ance dally for 1 monch fillowsd by daloeparin ar 3 dose
of 150 1U per kilogram once dally (dakeparin groap)l Tresrment was given for ar
least 6 months and wp © 12 months. The primary oescome was 3 composite of re
current venous thromboembalism or major blesding daring che 12 monchs after
randomizacion, regardless of crearment daration.

BESwLTS
Of the 1050 parienes who enderwent randomizazion, 1046 were incladed in the mod-

fied Inrenrion-to-trear analysis. A primary-owscome event cocarred in 67 of the 522 sutres

patienrs (12.6%) in the edoxaban growp as compared with 71 of the 524 patients
(13.5%) in the dakeparin growp (hzand rado, 0.97; 95% oo fidence interval [CI,
070 m 136 P=0.006 for noninferdoriy; P=0.57 for seperioriry). Recarment venoes
thromboembolism ocoarred in 41 pacienrs (7.9%) in the edoxaban group and in 59
patients (11.3%) in the dalreparin growp (differmce in risk, -3.4 percen@pe poines;
9%% CL ~7.0 0 0.2). Major blesding ocoarned in 36 patients (6.9%) i the edoxaban
group and in 21 patients (4.0%) in che dakeparin group (differmce in risk, 29 per
cmmpe ponrs; 95% CL 0.1 w 561

CONCLuSIONS
Oral edxaban was noninferior 1 saboaraneoes dalreparin with respect o the com-
posisz curoome of recarrent venaas th omboembalism or majce Heeding. The rae
aof recs rrene venoes thromboembolism was lower bar the raz of major bleeding was
higher with sdoxaban chan wich dalreparin. (Rended by Datichi Sankyo; Holasai
VTE Cancer ClinicalTrials gov namber, NCTOR0F3682)

N INGL) MED  MyM.CeC

The New Ingland Joorral of Medicize

Froen the ty of Oklshorma Hedlh
Ve Wi Acxbene e

Cavineg, of Asvdsedem (N,
unllmn*mhgd

Osgartrasce both mAmmieecasy
e Departmurt o Vmculer Madicine asd

. iy Hunpltuls Lowran,

. Oeree
mtg; Hoapead
Seakh Sclencm Cante-Vicoes Hogpetal,
tondos, ON (MLX) Universy Hesdh
Network, Ustiverusty of Toronin, Toesets
(53 23 Mttt Univunty sud o

rmttute, Harsfios, ON [LIW)] — ol =

nld{r.nl 'hcbpt_tu of
*“ -.b' bogy Us

Seatde [
hrive mbingion, Pﬁx_‘

Rensarch lssttsts and Uss-

Machcal Contne, Harvard Mechcal Schaol,

bmwuhumg?o&

hors Heakh Sciences Canter of

uh:udﬁmu:uﬁa.‘:hh.
. OK 73104 or =t

== Cly ' or st gy

*A complets et of Sickusal VTE Cancare In-
gxoes & provided i fhe Sappl
y Appends aailable 2t NOM oy
Thas arscle wan publabed oo Decamber 12,

2007wt NEJMorg
DOk 16,1654 NEJ Vs LTLIS44
opeght © o sk Medd wofy

Dowsloaded from nejn.org on Jazsary S 2008, lor penooal s cely No other taes withos! perrmmdon.

Copyright © 2017 Masachesetts Medical Society. All rights reserved.

Marie
Curie



The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ||

Edoxaban for the Treatment of Cancer-
Associated Venous Thromboembolism
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COnCLuSiOnSs
Oral edxaban was noninferior o sabosrancoes dalreparin with respect o the com- w“u‘m
posies curcome of necurrent vencus thromboembolism or maior Heeding. The rare e n
aof recs rrene venoes thromboembolism was lower bar the raz of major bleeding was Dq-nm
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Primary end point

100+ 20+
& 90~ Dalteparin
g2 50 15+ T
2 3 Edoxaban
2 70- R
£E3 10 7
= é. 60 = -
5 g
B - _'—"'
& 5 50 s|
40 40 '
-5
2E 301
g T T T T T T T T T T T 1
§ 0 30 60 90 120 150 180 210 240 270 300 330 360
F€ 204
s | raeceeccsssaa
= 104 e
0-‘/‘:‘”":_ T T T T T T T T T 1
0 30 60 90 120 150 180 210 240 270 300 330 360
Days
No. at Risk
Edoxaban 522 472 429 407 383 360 345 328 310 255 270 237 161
Dalteparin 524 485 449 420 385 364 352 340 324 313 276 241 171
Figure 2. Kaplan—Meier Cumulative Event Rates for the Primary Outcome.
The primary outcome was a composite of recurrent venous thromboembolism or major bleeding. The inset shows
7 the same data on an enlarged y axis. e
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Recurrent VTE

A
100~ 20-
90
g 80- 15- Dalteparin
— ‘l"-
S& 704 o
€E 10 P
go 60
g} Edoxaban
E 50+
£3 g
3E 0
£ 301 0
o | | I I | | | I | I I |
3 0 0 30 60 90 120 150 180 210 240 270 300 330 360
14 o mmmmmmmmmm————-—ooooooos —
Ofme
I I I I | I I I 1 I I I
0 30 60 9 120 150 180 210 240 270 300 330 360
Days
No. at Risk
Edoxaban 522 480 437 415 395 370 356 340 320 307 281 245 168
Dalteparin 524 488 452 423 389 370 358 348 333 321 282 246 174
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Bleeding

B
100+ 20—
90—
£ 20- 157
-
104
g 60— Edoxaban
S
‘® 50—
=
£ 40-
k-
€ 30- 0 T T T T T T T T T T T |
.g 20 0 30 60 S0 120 150 180 210 240 270 300 330 360
F N
104
L e B — l__- T T T T T |
0 30 60 90 120 150 180 210 240 270 300 330 360
Days
No. at Risk
Edoxaban 522 434 447 426 404 375 358 343 323 308 282 248 168
Daltepatin 524 497 466 436 409 390 378 356 346 335 298 262 183
* ®
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Appendix: page 16/32

Pose Ad) and Bleed Bisk (LXRS)

Doxe Ad) w/ Bld Risk 2% 16 ( 16.2) - —t e
Peme Ady w/out R1nk 21 & ’G.Ig
Fet Deone Ad) w/ D14 Riak N 440 1D -t
Het Pese Ad) w/out Bld Risk 6 1 L4
Number of Bleedimg Bisk (IXRS)
° 92 7 ( 7.6 0.0a78 —e—1
1 148 12 l.l; —et
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3 8% 19 ( 21.3
-4 1% 3 ( 15.% e
Sur’ 2Wks Priexr to Ramd (TXRS)
ox 16 2 ( 12.5) 15 2 ( 13.3) -
506 65 ( 12.®) 50% 69 ( 13.6) 4
Antiplatelet Rgts at Rand (TXRS)
Yes 26 5 (1%.2) 31 5 ( 18.1) 0.6103 —
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Brain Twmor/Metas at Rand (IXRS)
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1% 3 ( 15.%) 0.6352 —eo—
503 64 ( 12.7) 9
Survival in Study
Pied<3 Momths 80 15 ( 13. %) 7111 ( 15.5) - bt
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we * 10 mn 2 5.8
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Yes 374 42 H.’; 383 &5 i ll.‘l; 0.9282 e
143 25 ( 16.9 191 26 ( 134 [
Ree ing Camcer at Rand #
Yeu 161 23 ( 13.3) 132 24 i 1s.0) 0.0242 -
3 2 0 nm Nz 0 12.6) L
Cancer Cured §
Yox 125 10 ( ®.0) 114 12 ( 10.5) 0.4374 ——
Fe 297 37 (40 410 39 (148 -
Baseline Ecod
° 133 14 (9.9 148 17 11.9 0.3 o+
1 243 38 (15,6 246 33 i l:l.l‘ by
=2 123 13 ( 12.2) 124 21 ( 16.9) e
Init Nep Dur On/ALE Rand
Wene 5 0 - - -
<=5 days 449 55 (12,2 - -
> 3 days 63 12 ( 17.8) - -
<= Median 311 40 ( 12.9) - - -
> Median 206 27 ( 12.0) -
<= 25th P 158 13 ( . 2) v > -
>25-50th 153 29 ( 17.8) - -
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Pose Ad) and Bleed Bisk (IXRS)
13

e Ad) w/ Bld Risk 2% 16 ( 16.2) 98 14 (
43 wjout Rid Risk 23 6 ( 2.1 % 2 E
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Number of Blecding Bisk (IXRS)
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Rivaroxaban vs dalteparin
400 patients: 90% metastatic disease, 83% chemo

4% vs 11% (95% CI 7-17%) recurrent VTE
4% vs 3% major bleeds
11% vs 2% CRNMB

Care and support Marie




Drug interations

Dabigatran Rivaroxaban Apixaban Edoxaban
Int:fl;zzttion P-glycoprotein P gcl:)gc(:lggf;eln P g(l);;;:lggf;em P-glycoprotein
Cyclosporine Cyclosporine Cyclosporine Cyclosporine
Tacrolimus Tacrolimus Tacrolimus Tacrolimus
Increases Tamoxifen Tamoxifen Tamoxifen Tamoxifen
DOAC plasma L — — — —
levelst apatinib Lapatinib Lapatinib Lapatinib
Nilotinib Nilotinib Nilotinib Nilotinib
Sunitinib Sunitinib Sunitinib Sunitinib
Imatinib Imatinib
Reduces Dexamethasone Dexamethasone Dexamethasone Dexamethasone
DOAC plasma Doxorubicin Doxorubicin Doxorubicin Doxorubicin
levels? Vinblastine Vinblastine Vinblastine Vinblastine

*Clinicians should consult pharmacist; TDrugs that inhibit P-GP or CYP3A4 can
increase DOAC levels; 1Drugs that induce P-GP or CYP3A4 can lower DOAC levels.

ey

)
Care and su%pYoEI?A4 = cytochrome P450 3A4; DOAC = direct oral anticoagulant Marie
through terminal illness Curie
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Special circumstances

Extremes of body n Commonly used Not recommended
weight
Few drug-drug Avoid in strong
Chemotherapy interactions inducers/
inhibitors of p-GP
or CYP3A4

Renal impairment Dose adjustment  Dose adjustment

N
S

Thrombocytopenia Dose adjustment  Dose adjustment

34
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Heparin induced
thrombocytopenia

Upper GI/
urothelial cancers

Needle phobia

. Liver disease

care anu DUPPUI L
through terminal iliness

Contraindicated

Commonly used

Not advised

Used with caution

Not
contraindicated

Increased bleeding
risk: avoid

Acceptable

Used with caution

Curie



Renal impairment

- Dabigatran
Rivaroxaban

Renal 27% 50% 80% 35%
Clearance
CrCL Use with Dose Do notuse Do notuse

<30ml/m caution reduction
in
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Around oy(et/mfd of patients are currently

treate/d/v/vi;lorbpa’( e dication for their VTE

Administration of medication (%)

Base: all respondents
Multiple answers Total

?”s n =50

n =100

Tablet

g n=50

Injection under the skin 90*
Other 0 0 0
* Significant difference to Germany 0
Care and support Marie
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satment is the most important
oy efficacy of VTE therapy

m Efficacy
m Risk of minor bleeding
m Risk of major bleeding
m Administration form
Interference with cancer treatment
m Frequency of administration

Monitoring through blood test

n=100 * Impact / weight of each attribute on

the overall preference / choice behavior
Care and support Marie
through tegminal illngss Curie




To conclude

1. DOACSs non inferior to LMWH for CAT
2. Better in preventing VTE recurrence
3. Increased bleeding risk (Gl/ urothelial)

4. Drug drug interations
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