Cancer, venous thrombosis & new anticoagulants

e risk of VTE — when is anticoagulation required
o treatment of VTE — what is optimum anticoagulant
« survival advantage with heparins

* new anticoagulants — how do they differ and what implications are there for

patients with cancer




Cancer, venous thrombosis & new anticoagulants

* new drugs - oral, direct inhibitors, predictable pharmacokinetics and

pharmacodynamics, few side effects, few drug interactions,

single dose for all (?)
* palliative care - if more effective and easy to use (safer) then lower threshold

for intervention

cf warfarin & heparin (NICE & PCTs)
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* risk of VTE 5x greater in patients with cancer
» 1 to 2% of patients with cancer develop VTE within 2 years
*10% of consecutive patients with VTE have cancer

» 1/7 cancer patients dying in hospital die of PE
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Determinants of venous thrombosis risk in cancer pa tients

Tumour stage

Tumour type

Therapy
Surgery
Chemotherapy
Radiotherapy
Hormonal
Other

Prothrombotic abnormalities




Malignancies and risk of venous thrombosis (MEGA)

Odds
Ratio
Risk of VTE

0to0.25 0.25to01 1to3 3to5 5tol10 10to 15 > 15

time from diagnosis of cancer - years

Blom et al JAMA 2005:293:715




Incidence of VTE and its effect on survival among p  atients
with common cancers

KM plot of incidence of VTE within 2 years of cancer diagnosis
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Development and validation of predictive model for
chemotherapy-associated thrombosis

Patient characteristic

Site of cancer

Very high risk (stomach, pancreas)

High risk (lung, lymphoma, gynecologic, bladder, testicular)
Prechemotherapy platelet count 350 x 10%L or more
Hemoglobin level less than 100 g/L or use of red cell growth factors
Prechemotherapy leukocyte count more than 11 x 109/L
BMI 35 kg/m? or more

Development cohort

MW Validation cohort

Rate of VTE (%)

0.8%
0.3%
pE—— ] =

n=734 n=374 n=1627 n=842 n=340 n=149
Low (0) Intermediate (1-2) High (>3)

Khorana et al Blood 2008;111:4902 Risk category (score)
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» 1 year mortality increased in patients with VTE

compared to patients with same cancer without VTE

« cancer growth promoted by TF, thrombin, fibrin, platelet activation




Recurrent thromboembolisl and bleeding in patients with VTE
In relation to malignancy and achieved INR

Table 3. Incidence of Recurrent Venous Thromboembolism

Mulignancy {n = 281)° No Mu|ig.“|unC)' {n = 1,038) Total {n = 1,299)

No. of Events Ne. of Events/ No. of Events No. of Events/ No. of Evenis No. of Events/
{per 100 pt-years) No. of P+-Days {per 100 pt-years) No. of Pt-Days (per 100 pt-years) No. of Pt-Days

INR <20 540 7/4,732 15.9 8/18,359 237 15/23,091
20<INR = 3.0 18.9 5/9,667 7.2 Q/45,925 9.2 14/55,592
INR > 3.0 18.4 2/3,979 6.4 3/17,075 8.7 5/21,054
INR unknownt : 0/520 1/3,4464 1/3,966
Overall 14/18,898 21/84,805 12.3 35/103,703

%Time ;
T @ Malignancy '

00 No malignancy

2<iNR<3

Hutten et al J Clin Oncol 2000;18:3078




Recurrent VTE and bleeding during anticoagulant tre  atment
In patients with cancer and venous thrombosis

Recurrent venous | Major Bleeding
thromboembolism

Cancer

cancor —

Cumulative Proportion (%) Major Bleeding

No Cancer
No Cancer
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- 1 12 Time (months) 2 . 3 q 12 Time (months)
181 160 64 Cancer 41 68 Cancer
661 631 17 115 No Cancer 315 124 No Cancer

Prandoni et al Blood 2002:100:3484




Comparison of LMWH & warfarin for prevention of re  current VTE
In patients with cancer

enoxaparin enoxaparin
enoxaparin

6 months
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Warfarin Sodium Group ——  Warfarin Sodium Group
Enoxaparin Sodium Group Enoxaparin Sodium Group

20 40 60 ( ) 20 40 60
Follow-up, d Follow-up, d

major bleeding & death from all causes
symptomatic recurrent VTE

Meyer et al Arch Int Med 2002;162:1729




LMWH v VKA for prevention of recurrent VTE in patie  nts with cancer
CLOT Investigators

dalteparin dalteparin
dalteparin

6 months

P=0.53
Oral anticoagulant
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Days after Randomization Days after Randomization

No. at Risk No. at Risk
Dalteparin 336 301 264 235 227 210 Dalteparin 336 310 274 248 237 220 206
Oral anticoagulant 336 280 242 221 200 194 Oral anticoagulant 336 301 268 240 220 211 194

Symptomatic recurrent VTE death from all causes

Lee et al NEJM 2003;349:146




Long-term LMWH v UFH/VKA in proximal vein thrombosi
In patients with cancer

tinzaparin tinzaparin

3 months

IV HeparinWarfarin
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IVHep/war 100
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Symptomatic recurrent VTE
survival

Hull et al Am J Med 2006:;119:1062




Cancer and thrombosis

effect of heparin on survival
heparins v placebo

P

Studly RR (fixed) RR (fixed)
or sub-cstagory N 95% Cl 5 95% C1

Lebssu UFH 30/138 4 -
Altinbas LM g8/42 1
Hakker LMVWH $7/190 ——

Kierk LA 58/148

Sideras L 31/68 —
Total (95% CI) 586

Total everts: 184 (Treatment), 193 (Control)

Test for heterogenefty, Chi* =12.58,d1 =4 (P=001),/* = 682%
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Buller et al J Thromb Haemostas 2007;5:246




Cancer and thrombosis

effect of heparin on survival (CLOT study)
dalteparin v warfarin

Without metastases (n = 150)

Survival Probability (%)

=
Fs]
]
¥o]
<)
o
@
=
>
3
w

Er— e S

0 120 180 240 300
— T : No. at risk Days Postrandomization
120 180 240 300 Without metastlases:
1 s ; Dalteparin z 72 70 67 64

- Days Postrandomization OAC 6 58 56 50
D0, BRIy With metastases

Dalteparin 2 107 87

OAC /

Dalteparin 296 239 20¢ 174 151
OAC 306 243 9 172 147

Lee et al J Clin Oncol 2005:;23:2123




Properties of traditional & new anticoagulants

Oral Predictable Fixed No routine No food/drug
response dosing monitoring interactions

|deal + + +
VKA

UF heparin

LMWH

fondaparinux

lepirudin

dabigatran

rivaroxaban

apixaban




Properties of traditional & new anticoagulants

no reversible no placental not
HITT transfer Immunogenic

|deal +
VKA +
UF heparin

LMWH

fondaparinux

lepirudin

dabigatran

rivaroxaban

apixaban
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rivaroxaban
apixaban

fibrinogen » fibrin




Vitamin K

Inactive vitamin K

Warfarin

dependent factors

* Vitamin K epoxide

>

biologically active
forms
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CYP1A1
CYP1A2
CYP3A4

Uita\w]in K
Reduclase

Oxidized Vitamin K Reduced Vitamin K

c0:N/-0,
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hypofunctional functional
EIL VI IX, X Vitamin K F. 1L VIL IX, X
dependent

carboxylase
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Gage, ASH 2006




Decrease in the international normalized ratio (INR) over time after
discontinuation of warfarin therapy

® Age < S55years

¢ Age > 55vyears

L] ® 1 L 1 !

|
100 120 140 160 180 200

Hours

White, R. H. et. al. Ann Intern Med 1995;122:40-42

Annals of Internal Medicine




Antithrombin RCL- lla




AT-ProteasdHeparin Complexes







Dabigatran base-lla




Dabigatran

Clinical trial patients:

>38,000
Plasma levels correlate with clotting time PT, APTT

Dose response for efficacy Yes

Dose response for bleeding Yes

Bioavailability
Absorption (C max)
t1/2

KD

Metabolism (active drug)
Excretion

Drug interactions

6.5%

2 hrs

12-14 hrs

7x10-10 M

not inactivated

Renal 80%, accumulation when GFR < 50ml/min

amiodarone




Rivaroxaban

Clinical trial patients: >45,000
Plasma levels correlate with clotting time PT
Dose response for efficacy yes

Dose response for bleeding yes
Bioavailability >80%

Absorption (C max) 3 hrs
11/2 7 -11 hrs
KD 3x1010Mm
metabolism 67% liver, can be used in liver disease if no coagulapathy
Excretion 33% renal,minimal renal, no accum. If GFR > 15ml/min

Drug interactions HIV protease inhibitors
azole antifungals




New oral anticoagulants

Orthopaedic

VTE prophylaxis

AF

VTE treatment

ACS

Medical
prophylaxis

dabigatran

RENOVATE
REMODEL

REMOBILISE

RELY
RE-COVER
REMEDY
RESONATE

REDEEM

rivaroxaban

RECORD
| -1V

ROCKET

EINSTEIN

ATLAS

MAGELLAN

apixaban

ADVANCE

ARISTOTLE

APPRAISE

ADOPT

Surgical (non-ortho)
VTE prophylaxis




RE-COVER: Dabigatran versus warfarin in the treatme  nt of VTE

dabigatran
2539 g heparin _
warfarin

6 months

Schulman etal NEJM 2009;361:2342




RE-COVER: Dabigatran versus warfarin in VTE

Schulman etal NEJM 2009:361:2342




VAN GOGH: Idraparinux versus standard therapy
for venous thromboembolic disease

|draparinux

3 -6 months

Van Gogh Investigators NEJM 2007;357:1094




Reversibility of Idrabiotaparinux by intravenous av idin

Paty et al J Thromb Haemostas 2010;8:722




Reversibility of Idrabiotaparinux by intravenous av idin

The EQUINOX Investigators J Thromb Haemostas 2010; epub




