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Educational targets

The magnitude of the VTE problem in out-
patient

Prevention of VTE In out-hospital patients after
hospitalisation for acute pathological disease

Treatment of VTE In out-patient



Introductory notes
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VTE: some numbers

Incidence 1-2 per 1000 population

Around 20,000 cases in Greece every year

Mortality rate ~10%

Risk of developing VTE increases with age

Estimated that 50% of cases are associated with hospitalisation

70% of cases of Hospital-Associated Thrombosis (HAT) are preventable
>50% of VTE cases are in the Emergency Department

VTE patients are admitted to hospital to initiate anticoagulation and to monitor for clinical
deterioration



Phases and aims
of the anticoagulant treatment in VTE

Cges " H
Ty s 4

thrombosis
mprovement of acute s/mr)rom_)
Prevention of thrombus extension
r ~

Reduction of the risk of ea r!/ PE

Risk of recurrent VTE

Completion of active treatment
Start of active treatment
and secondary prevention

Kearon C. J Thromb Haemost 2012; 10: 5077 11.



Uyjeebeaglasy ULl ey et Tioeslludy U G



Multiple

épecific

|nthItOI‘S“f)i~"thl:O b

Indirect (AT-d ep en dant)._ ,

UFH, LMWH, danapar0| g.e,

. g - ¥ 5 :.1' ,]
- 4 B

N 3
. vy v
'$;-;):»«"¥3L-J -3 "'- ‘,

:-s
g i‘l

e &'U‘f

ke

Mechanlsm of actlon
UFH, LMWH fondaparlnux danaparmde

Direct

Administration route

rivaroxaban, api xaban, bi va

oral VKA rivaroxaban, aplxaban dablgatran
i
parenteral UFH, LMWH fondaparlnux danaparmde blvallrudlne

Delay of instauration and disparition of the anticoagulant effect

= e s P S
d a p a rf n

,&
REn rivaroxaban, apixaban, dabigatran, UFH, LMWH, fondaparinux,
§ danaparoide, argatroban, bivalirudine
Delayed VKA

LMWH: Low Molecular Weight Heparin
VKA: Vitamin K Antagonists
UFH: Unfractionated Heparin
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Heparin Indued Thrombocytopenia
How t0 manage



The necessary elements to HIT

1. A source of negatively charged sulfated groups :
Heparin

2. A positively charged plasma protein : PF4 or IL-8 é

3. An IgG antibody with the Fc fragment

4. A receptor to trigger platelet activation: F c 2 R | |




Ultra HBPM




Mechanism of action of UFH and
LMWHs

2,
%y

AT lla

R e e — TA——
255

~ gy
Below Critical Length Material Above Critical Length Material
MW<5400 Da >5400 Da
(<18 monosaccharides) (>18 monosaccharides)

Similar mechanism for the inhibition of
FIXa



Heparin

Conformational Modification : neo-antigens

Structure/Activity Relationship :
Oligosaccharides > Decasaccharides
with > 11 sulfate residus

Y Platelet Activation by HIT Ab

Leroux et al, J Thromb Haemost 2012



HIT- a host defence mechanism

A HIT antibodies can recognize PF4-coated bacteria and
cause leukocyte phagocytosis

Al ncreased |l evels of surface
have been found during the acute phase of patients
with HIT. These decrease approximately 11 3 months
later, and have been associated with disease severity

AHI T antibodies can induce pr

I A potentially new biomarker for HIT, as proteolysis was observed
only in samples from HIT patients, and not in those from control
patients

Nazi et al J Thromb Haemost 2013; 11: 1146i
53.



Thrombosis « Tissue Factor release

c/ 6. Leukocytes activatign ?
Heparin

PF4 8 1. PF4-Heparin J%'
complexes formation

Vascular wall

5. Endothelial
activation

GAG
5

v —a .
)/\:\( \/.\ "'a

g 4. PF4 rele‘ab /\'@’é
&

\\ .
.//— 2. Immune complexes Activate
& formation Platelet

3. Platelet
.> Platelet [ activatio

o CD32

IgG
Procoagulant
Microparticles

Thrombosis



HI T meanse

Q Heparin Q Heparin Q Heparin

Q Induced Q Induced © Induced

Q Thrombocytopeni® Thrombin generatio® [hrombosis



HIT frequency

Multithromboses
cellular activation, DIC

eaXol%\ [solated thrombosis
Thrombocytopenia

30-50%

0-10% Seroconversion (antibodies)

Warkentin, Thromb Haemost, 1999



Contextualized incidence of HIT

0.5%

Ry \ % A A
PA +
Orthopedic-UFH Orthopedic-LMWH
ELISA +
0.25%
Cardiac-UFH -
Seroconversion Medical patients - LMWH

Heparin dependent platelet activation

From Lee and Warkentin 2001



14/10/17 15/10/17 20/10/17 26/10/17

* |
‘ u Arixtra 2.5 mg
Plavix 75 mg
| e Aspirin 160 mg
A AE PLT: 300 G/L
e Plavix 75 mg Hb: 14 g/dL

WBC: 8000/ ¢

PLT: 278 GIL Y
Hb: 14 g/dL Aspirin 160 mg
WBC: 10000/l

PT=100%

aPTTr=1,12

Plavix 75 mg
Aspirin 160 mg

AShOUId V\@e??b%vélgtf o Ié|>|<posure to UFH

No:because the exposure was onl
patient had fondaparinux and he was on anti platelet

treatment



CONTEXT-DEPENDENT PLATELET COUNT
MONITORING

Incidence
Patient Population (Minimum of 4-d Exposure) ot HIT. 9%
Postoperative patients
Heparin, prophvlactic dose’+ 142 1-5
Heparin, therapeutic dose? 1-5
Heparin, flushess 0.1-1
LMWH. prophvlactic or therapeutic dose!+2 0.1-1
Cardiac surgery patients!+272529 1-3
Medical
Patients with cancer2+30:31 1
Heparin, prophvlactic or therapeutic dose® 0.1-1
LMWH, prophvlactic or therapeutic dose53 0.6
Intensive care patients® 0.4
Heparin, lushes? <0.1
Obstetrics patients?!.223435 < (.1

1/1 167 and 0/2 777 pregnhancies
Stratified to clinical situation and risk of HIT>0.1%

Linkins & Crowther, Chest 2012



14/10/17 15/10/17 20/10/17 26/10/17

. ‘ L]
| Arixtra 2.5 mg
Plavix 75 mg
. Aspirin 160 mg
~ A PLT: 300 G/L
' Plavix 75 mg Hb: 14 g/dL 3
PLT: 278 G/L Aspirin 160 mg WBC: 8000/ gL [

Hb: 14 g/dL
WBC: 15000/ ¢lL

Plavix 75 mg
Aspirin 160 mg

AShouId V\@eg:eb% are of. H

aus eof p sure to UFH

No : because the exposure was only 2 doses and then the

patient had fondaparinux and he was on anti platelet
treatment

A Which is the risk of HIT?

1% of patients exposed UFH (any dose, for any indication, any administration route)



14/10/17 15/10/17 20/10/17 26/10/17
. 1 H g
‘ l ' | Avrixtra 2.5 mg p=——— K.

-

] |
Fus e

vt .

Plavix 75 mg
PLT: 278 GIL Aspirin 160 mg

Hb: 14 g/dL
WBC: 15000/ ¢lL

Plavix 75 mg
Aspirin 160 mg W ol &

PLT: 300 G/L w .

' Hb: 13 g/dL

WBC: 1200/ eL

| - anti-GPlIbllla

Plavix 75 mg
~Aspirin 160 mg_

65/10
3h post-PCl=stent
thrombosis
Plt= 250 G/L .
3 after 15 T Differential diagnosis
- new thrombosis of 1. Resistance to antiplatelet treatment
the stent and 2. bic
coronary arteries j‘ Lﬁ:h”'ca‘ 1SSUES
cardiac arrest 5 &

resuscitation

Acute stent thcombosis 0 to 24 hours after stent implantation antl - G P I I b I I I a

Subacute stent thrombosis =24 hours to 30 days after stent implantation
Late stent thrombasis =30 days to 1 year after stent implantation
Very late stent thrombosis =1 year after stent implantation

PR 00



Probabllity

Laboratory assessment for thegComments

diagnosis

Resistance to anti |low Inhibition of platelet thrombosis on anti
platelet treatment aggregation (Whole blood GPllibllla

platelet aggregation)

6adzf GALI FUSTt o
DIC low PT, aPTT, Fg, Platelets, D |no relevant

S5AYSNEX t/ I ! [kofnorbidities
Technical issues |low Imaging control experienced

cardiosurgery center
HIT perform |1. Rapid ELISA for anti
4TScore PF4/heparin antibodies

2. Rapid functional tests




4Ts Score for Heparin-Induced

Thrombocytopenia 7~

Differentiates patients with HIT from those with other causes of thrombocytopenia

When to Use v Pearls/Pitfalls v Why Use v

Thrombocytopenia

Timing of platelet count fall

Thrombosis or other sequelae

Other causes for thrombocytopenia

Platelet count fall >50% AND platelet nadir
220 +2

Platelet count fall 30-50% OR platelet nadir
10-19 +1

Platelet count fall <30% OR platelet nadir

<10 0

Clear onset between days 5-10 OR platelet
fall <1 day (prior heparin exposure within 30
days) +2

Consistent with days 5-10 fall, but not clear;
onset after day 10 OR fall <1 day (prior
heparin exposure 30-100 days ago) +1

Platelet count fall <4 days without recent

exposure 0

New thrombosis OR skin necrosis; acute
systemic reaction post-IV heparin bolus  +2

Progressive OR recurrent thrombosis; non-
necrotizing skin lesions; suspected
thrombosis (not proven)

None apparent +2

Possible

Critical Actions
w Xo LIR2AydGay t2¢6 LINROI
original study, <1% in met@nalysis).
w 4-5 points: intermediate probability (~14%
probability of HIT).

w 6-8 ity (~64% probability ¢

HI

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia



ELISA IMMUNOASSAYS

PF4/heparin Labeled
‘/complex ‘¥>\\ >\ )§/ g X%rt]itijogy
IN
@ e Bglad)> @ Q¥ By &
Microplat PR oA Incubation: 1 hour ELISA
° lg from pat?ent HPIA (Stag O)
e %34 A GTI-PF4 (GTI)
@g\\ //\( /\\ /( Zymutest (Hyphen)
BE @ Hemos | LE
Incubation: 1 hour Colour development at 450 nm

Sensitivity : 75 - ~100%
Specificity : 50 - 90%
Negative Predictive Value = +++



FONCTIONAL ASSAYS

Serotonin Release Assay

................................................ oilie AT e
AN v . )
L o -«)'“}wﬁ el S
pe “y
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AR i s
/ ,‘.A‘A’-. S e
B PP o LI (e 1
i
F
..............................................................................
-4 : - -~ .-.” —nAeg — o
o SR I e 2 AR A e e e e it 1
- ,.,'p: .

o Platelet Aggregation Test

2 PRP AL
HIPA sy

Sensitivity: 80 - 100% Platelet ‘\

Specificity: 65 - 95% Microparticles /w«-«%

Negative Predictive Value = +++
No gold standard +++ ;i




Heparin-Induced whole blood platelet aggregation
assessed by Multiple Electrode Aggregometry: HIMEA

No platelet adjustment
Citrated Whole Blood (healthy donc

340 Ol donoroés citratfed

+
200 Ol <citrated PPP of F ¢
patient - 1min
Incubating

+
40 Ol UFH (1

15 min
recording

Elalamy et al, J Thromb Haemost 2009



100 A. B. C.

o Aggregation (AU)

Time (min) Time (min) Time (min)

A A. HIMEA positive result with a typical sigmoid curve.

A B. Negative HIMEA result. Aggregation curve is not
typical for HIT.

A C. Negative HIMEA result. Total absence of
aggregation.

A D. Profile with Citrated tubes # Hirudin tubes
Elalamy et al, J Thromb Haemost 2009



CORRELATION IgG ELISA
AND PLATELET ACTIVATION

HIT| SRA | EIA- | EIA-
HIPA| 1gG |IgG/A/IM

Higher ODs in the ElAs
increase the probability
of SRA+ (or HIPA+) status

Warkentin, Blood 2011




HIT : DIFFICULT DIAGNOSIS

©Q Confirm trelativeee atlhrcombocyt ope
© No Gold Standard criteria => retrospective analysis

Clinical Biological
® ®
Scoring system Functional
assays
. EI:I-S',K
assays
g Y

HIT LIKELIHOOD Elalamy et al, Ann Med, 2000



26/10/17
3h ost-PCI

g T2 after 15 min

new thrombosis of
the stent and ﬁ ,
coronary arteries

cardiac arrest
resuscitation
R > PRy _
Acute stent thcombosis 0 to 24 houss after stenlhnmplantatmn antl = G P I I b I I I a
Subacute stent thrombosis -24 hours to 30 days after stent implantation .
Late stent thrombasis =30 days to 1 year after stent impiantation R a I d E L I SA H I T— n e
Very late stent thrombosis =1 year after stent implantation p = g
Adopted Som 230NN ressacch CONBO TN  WWW ATy s n odm

Which is the probability of HIT
Post - op i

Plt= 132 G/L ﬁ 1. low
WBC= 260 € 2. Intermediate

Hb=9 g/dL :
3. high




Platelet Kinetics after major
.S, U rq e rVelative Thrombocytopenia :

1000 - { 50% Vevsus\pest-operative peaks t
— UFH (n=7)
e LMWH (n=2)
X Thrombosis (n=5) ip -
8001 | % UFH Bolus in LMWH- NOIEAE Setoperatey
- Treated Patient (Mean + 2 SDs) _
S P '
> o L]
& 2
S 400 L f—— \\ |
NG~ g
i | / et X
\-’ 150 x 109/L (Standard Definition of Thrombocytopenia)

0

Before 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Surgery Postoperative Day

Warkentin TEEARCH Inteter VIV 008085 36525 2524



Sh OSt'PCI after 15 min

new thrombosis of
the stent and

coronary arteries
cardiac arrest
resuscitation

Rapid ELISA HIT= neg

‘4:’_; f
Acute stent theombosis 0 to 24 houss after stent implantation antl - G P I I b I I I a
Subacute stent thrombosis =24 hours to 30 days after stent implantation
Late stent thrombasis >-30 days to 1 year after stent implantation

Very late stent thrombosis =1 year after stent implantation

Adopred o 2 IARI Feessech (N0 MMM WWW ATH e R I n od 9

36h Post - op

Plt= 132 G/L
WBC= 260
Hb= 9 g/dL

48h Post -0 . . : : :
Plt= 107 G/Lp Differential diagnosis of thrombocytopenia

_ 1 psis
WB C 30000{%%

Which is the probability of HIT
4TScore non applicable

2
Hb=10.7 g/dL
»ng5g,d% 3. HIT o
EV = 80% 4. Drug-induced thrombocytopenia (anti-GPllbllla)

Ell = 70% 5. ANor ma l-operpteve decrease of platelets



3

.

Platelet Count, x10%/L

Platelet Kinetics after major
S U rq e rVelative Thrombocytopenia :

{ 50% Versus\pest-opearative peaks t

— UFH (n=7)
e LMWH (n=2)
X Thrombosis (n=5) ; -
“+ UFH Bolus in LMWH- NOIEAE Setoperatey
Treated Patient (Mean + 2 SDs) _
,/\ ‘ “
T
\\4> =

7>
2 AP =N

50 x 109/ (Standard Definition of Thrombocytopenia)

:-f
N\

Before 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Surgery Postoperative Day
Warkentin TEEAAK infteter Vi A 003085385 052624)



Platelet count nadir in HIT and
In Drug-Induced ThrombocytoPenia

P P N N W w b
oo © o1 O O O O O

(7))
e
-
)
+—
gy}
o
=
1L
Y
@)
| -
)
O
=
-
-

o

100
platelet count (G/L)

Warkentin et al 1998



4Ts Score for Heparin-Induced

Thrombocytopenia -

Differentiates patients with HIT from those with other causes of thrombocytopenia

When to Use v Pearls/Pitfalls v Why Use v

Thrombocytopenia

Timing of platelet count fall

Thrombosis or other sequelae

Other causes for thrombocytopenia

Platelet count fall >50% AND platelet nadir
220 A ————

Platelet count fall 30-50% OR platelet nadir
10-19 +1

Platelet count fall <30% OR platelet nadir

<10 0

Clear onset between days 5-10 OR platelet
fall <1 day (prior heparin exposure within 30
days) S 2

Consistent with days 5-10 fall, but not clear;
onset after day 10 OR fall <1 day (prior
heparin exposure 30-100 days ago) +1

Platelet count fall <4 days without recent
exposure 0

New thrombosis OR skin necrosis; acute
systemic reaction post-IV heparin bolus  +2
I - b
Progressive OR recurrent thrombosis; non-
necrotizing skin lesions; suspected
thrombosis (not proven) +1

None apparent +2
Possible +1

Definite 0

30/10/17

Critical Actions
w Xo LIR2AydGay t2¢6 LINROI
original study, <1% in met@nalysis).
w 4-5 points: intermediate probability (~14%
probability of HIT).

w 6-8 ity (~64% probability ¢

HI

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia



Sde

e
3h post-PCI

after 15 min
new thrombosis of
the stent and
coronary arteries
cardiac arrest
resuscitation

8

TRl Y - WY -":,
- < bal ‘. ‘__ r 3
Acute stent theombosis 0 to 24 hours after stent implantation antl - G P I I b I I I a
Subacute stent thrombosis =24 hours to 30 days after stent implantation
Late stent thrombasis >-30 days to 1 year after stent implantation
Very ate stent thrombosis =1 year after stent implantation

Adopred o 2 aderic ressscch

28/10 (2D Post - op)
Plt= 132 G/L
F WBC= 260

Which is the probability of
non applicable? S

| Hb=9 g/dL
"29/10 (3D Po t 0 | A | - -
Plt= 157 G/L > p) Differential diagnosis of thrombocytopenia
WBC= 30000 g9°5's
Hb= 10.7 g/dL '
' Fg =5 gldL 3. HIT
FV =80% -

~

FIl = 70%



30/10 (3D Post - op) Differential diagnosis of thrombocytopenia

Plt= 61 G/L L—sepsis

WBC= 28000/ ¢l 2 9

Hb= 10.4 g/dL 3. HIT | |

Fg =4 g/dL 4—Drug-induced-thrombocytepenia(ant-GPibHa)
FV = 75% 5—A-N-o+mal-eperptradecrease-of platelets

FIl = 78%



4Ts Score for Heparin-Induced

Thrombocytopenia 7~

Differentiates patients with HIT from those with other causes of thrombocytopenia

When to Use v Pearls/Pitfalls v Why Use v

Thrombocytopenia

Timing of platelet count fall

Thrombosis or other sequelae

Other causes for thrombocytopenia

Platelet count fall >50% AND platelet nadir
220 T A

Platelet count fall 30-50% OR platelet nadir
10-19 +1

Platelet count fall <30% OR platelet nadir

<10 0

Clear onset between days 5-10 OR platelet
fall <1 day (prior heparin exposure within 30

days) s

Consistent with days 5-10 fall, but not clear;
onset after day 10 OR fall <1 day (prior
heparin exposure 30-100 days ago) +1

Platelet count fall <4 days without recent
exposure 0

New thrombosis OR skin necrosis; acute
systemic reaction post-IV heparin bolus  +2
I - b
Progressive OR recurrent thrombosis; non-
necrotizing skin lesions; suspected
thrombosis (not proven) +1

None apparent +2
Possible +1

Definite 0

30/10/17

Critical Actions
w Xo LIR2AydGay t2¢6 LINROI
original study, <1% in met@nalysis).
w 4-5 points: intermediate probability (~14%
probability of HIT).

' ' ility (~64% probability c
4TScore =8

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia



130/10 (3D Post - op)

Plt= 61 G/L
WBC= 28000/ ¢ L 31/10 (D4 Post - op) 2/11 (6D Post - op) L ovenox

Hb= 10.4 g/dL Plt= 42 G/L Plt= 40 G/L
Fg = 4 g/dL WBC= 2300 wBC= 2300039 changeto

FV = 75% Hb= 8.8 g/dL Hb= 8.8 g/dL rixtra 7.5



Platelet kinetics after major surgery

Relative Thrombocytopenia :

1000 , { 50% Versus\pest-operative peaks t
— UFH (n=7)
e LMWH (n=2)
X Thrombosis (n=5) ;
8001 | 4 UFH Bolus in LMWH- NOIEAE Setoperatey
- Treated Patient (Mean + 2 SDs) _
S 7 '
% o] 7
g /‘-"3\\‘
= 400 - =<3\ \
s I\ R\ \GEY
2004 3 T 0 \_o - )
109/L (Stajdz

0

Before 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Surgery Postoperative Day
Warkentin TEEAAK infteter Ve 0003085335 252624)



HIT Suspected

!

Low clinical probability

Discontinue heparin; start
alternative anticoagulant

Obtain anti-PF4/heparin ELISA

‘

!

Weakly positive
(OD 0.40-0.99);

high clinical
probability

Weakly positive
(OD 0.40-0.99);

intermediate
clinical probability

Negative

Positive Negative
I }
HIT likely HIT indeterminate

\ 4

h 4

HIT unlikely; continue heparin;
consider alternative diagnoses

Warkentin et al, Blood 2016



Management of HIT

l |

-Significant liver dysfunction -Significant renal dysfunction

Fondaparinux (offlabel use) or enrollment in trial _
of oral anticoagulants or other agents

*Start argatroban or bivalirudin at a lower dose in critically ill patients

with hepatic or renal dysfunction, or those at a higher risk of bleeding

n




DOACS AND HIT?

ALimitati
approve

ADOACS atives

KCase re

1

ACurrent data no yet sutncien gkel?eyen]rp$ hromb Thrombolysis 2016

clinical use

—



40S STRATEGY

© SUSPICION

Q SUSPENSION

© SUBSTITUTION  CONFIRMATION

© SURVEY

Elalamy et al, Thromb Res 2009



Alternative anticoagulant treatments

In pts With ngﬁ HT suspicion (or confirmatlonS, with or

without thrombosis, we recommend non-heparin
anticoagulant administration,
Danapa(te/elld),

Argatroban (Level 1C) if Renal Impairment or PCI
(2C)

Bivalirudine (Niveau 2C) if Urgent Cardiac Surgery
(2C)

or PCI (2B)
Fondaparinux (Level 2C) if Previous HIT

and normal renal function
Linkins & Crowther, Chest 2012



Emerging therapy options for HIT

Reference Agent/Intervention Type of Study N Follow-up Outcome

Baroletti et al. [36] Fondaparinux Observational 219 30 days 1.4% major bleeding, 6.4% DVT/PE and <1% deaths
due to thrombotic stroke.

Grouzi et al. [97] Fondaparinux vs. lepirudin Retrospective 44 2 years No new VTE or major bleeding in either group. 2
cases of limb gangrene in lepirudin (10%) and 1 in
fondaparinux group (4%).’

Boyce [35] Desirudin vs. argatroban Randomized 16 30 days No amputations or deaths in either group but 1
open-label worsening of thrombosis (12%) and 2 major bleeding
(25%) in argatroban group.
Sharifi et al. [57] Dabigatran, Rivaroxaban or Prospective 12 16 months No bleeding, recurrent VTE or thrombosis related
Apixaban deaths
Welsby et al. [98] Therapeutic Retrospective 11 1 year One patient developed ischemic foot felt to be from
plasma exchange* cardiogenic shock

Chaudhary et al Cardiovascular & Hematological Agents in Medicinal Chemistry, 2014, 12, 50-58
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Time course of VTE risk In
hospitalized acutely Ill patients

Pharmacological
thromboprophylaxis
LoS: 10 days

Risk ofi VTE

Hospitalization Discharge

Time

LoS: length of stay



In the way to the perfect storm




Virchowos Tri1 ad

Blood stasis

Vascular lesion

~

Alteration of blood constituents
(hypercoagulable state)




Asymptomatic VTE without thromboprophylaxis

ICU°

Internal Medicinel

~ Orthopaedic surger

— hl

Oncology?

L\
AN
e - - - o = - 1ol
L]
o - - - -
¥
e o - - - - ,'
1]

| | |
0 15 25 S10)
Asymptomatic VTE without prophylaxis (%)

1. Samama MM, et al. N Engl J Med 1999; 341:793i 800;
AMI Sacute Tyoardil 2. Geerts WH, et al. Chest 2001; 119:132Si 175S;
ICU = intensive care unit; 3. Collins R, et al. Br Med J 1996; 313:652i 659;
VTE = venous thromboembolism. 4. Counsell et al. The Cochrane Library 1999:Issue;
5. Cook DJ & Crowther MA. Crit Care Med. 2010; 38:S76i 82.

Personal communication.
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IMPROVE SCORE: to measure the risk In
actually Il medical patients

O IMPROVE In-hospital
Risk Models

[ Medical Preven

. # s LA - T
{ N us mboembolisn
F‘rgr' ry on Yenous Thro W ism

VTE Risk Factors Bleeding Risk Factors

,,,,,,,,,,,, Gastro-duodenal ulcer
Thrombophilia Bleeding prior 3 months
& Lower limb paralysis Admission platelets < 50 x 109
Current cancer Hepatic failure

@ Immobilization > 7 days

& Age > 60 years Rheumatic diseases
Current cancer
Sex Male

Age 40-84 |9 years

Moderate risk
Low rlsk

Probability of Bleeding

2.9% *0.3%  imporiant 1.6%

Calculator | Instructions | IMPROVE Info | References | Disclaimer



http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html

Time course of VTE risk In
hospitalized acutely Ill patients

Pharmacological
thromboprophylaxis
LoS: 10 days

Hospitalization Discharge

Risk ofi VTE

Time

LoS: length of stay



Time course of VTE risk In actually
Il hospitalised patients

Pharmacological
thromboprophylaxis
LoS: 4-5 days

Risk ofi VTE

Hospitalization Discharge

Time

LoS: length of stay



VTE In the Acute Medically Il

INR AINIPN 7N\
IMPROV
1 1‘.,““ — A A/
11vii 1 \\LJJ V

"t V

’—“} 4 u‘_‘ P (i~ —1 li ‘l E r"f; \
OLUUV (11— l 9100 )
"4 L\ y

=
=

Days after In-Hospital VTE | Post-discharge VTE ARYARS
Hospital Admission (n=79) (n=64) (N=143)
1-7 42 (53%) 0% 42 (29%)

8-30 32 (41%) 24 (38%) . 56 (39%)

31-60 5 (6%) 23 (36%) 28 (20%)

61-91 0 17 (27%) 17 (12%)

Spyropoulos AC, et al. Chest 2011;140:706-14
Dobesh PP. Pharmacotherapy. 2009;29:943-53
Heit JA, et al. J Thromb Thrombolysis. 2016;41:3-14



Individualised thromboprophylaxis In
hospitalized medically ill patients

LL

|_

>

IS

=

2

g

Acute Post-hospital Chronic medical
hospitalisation Discharge lIness

Chronic VTE risk tied
to medical condition

RAM at admission RAM at discharge ?

| Patient-related (predisposing) and Disease specific (triggering) Risk Factors

. Patient-related (predisposing) and Disease specific (triggering) Risk Factors

. Chronic medical illness (+/-predisposing risk factors)
Spyropoulos & Raskob Thromb Haemost. 2017;117:1662-70.



EXCLAIM: Extended-duration Enoxaparin
Prophylaxis in High-risk Medical Patients

»  Extended-duration enoxaparin 40mg SQ daily vs. placebo x 28-days
- All patients received enoxaparin 40mg daily for 10 + 4 days prior to
randomization

5% -
4.00%
g 4% — RRR=380% o
it
= 3% — 250%R <0042 -
x NNT = 67
2 20— o0
@
O
iR Loy A
=z I NNH = 200
g
o Bl T
: - 0,30%
o Ly
= p<0.05 S
& -1% -0,80% )
Enoxaparin Placebo
(n=2485) (n=2510)

Hull RD, et al. Ann Intern Med. 2010:153:8-18



Extended duration of prophylaxis in medically ill

ADOPT MAGELLE)A\N
Apixaban Rivaroxaban
8% RRR =22.8%
RRR = 12.9% D = 0.02
= 0.44 5.70%
6% s
4.40% NNT =77

©

&)

c [ O o,

e 2.70%

i

£ 29 - L.

0) i
- 0% —— B L B
Q2 <0.001
S p=0.04 ;
204 NNH = 143 ¥
é NNH = 333
2 Enoxaparin Apixaban Enoxaparin Rivaroxaban
(n=2284) (n=2211) (n=2967) (n=3057)

Goldhaber SZ, et al. N Engl J Med. 2011;365:2167-77
Cohen AT, et al. N Engl J Med. 2013;368:513-23



D-dimer as a predictor of venous thromboembolism
In acutely ill, hospitalized patients: a subanalysis of
the randomized controlled MAGELLAN trial (n=7581)

Days 11-35

—
e

P« 0001
AR = 054
a5% C1,
0.38-0.77

-
e« o

- rivaroxaban

enoxaparin/placebo

Event rate (%)

* Rivaraxaban
Enoxapann/placebo

8
7
6
5
4
3
2
!
0

>0 03 05 07 >09 >%1 >13 >15
D-dimer concentration &t baseline (pyg mi-')

P=09003
HH = 3.09
95% C1,
1.46-6 55

1.5%

>2 x ULN

Cohen et al J Thromb Haemost. 2014:12:479-87.



MARINER

long term post-hospital discharge thromboprophylaxis with
rivaroxabn 10 mg o.d. in high risk patients hospitalised for acute
medical iliness

MARINER Study Design

Screening Double-Blind Treatment Post-Treatment
Phase+ Phase Phase

: . -
Stratumi Rivaroxaban 7.5 mg daily

biects with Crf
230 and <50 mL/min E Acute medical condition plus:
1:1 ratio 1. Total IMPROVE VTE Risk
Score 4

30
follow-
L.;)

>

of
2. Total IMPROVE VTE Risk
Rivaroxaban 10 mg daily Sease of 2 or S and dlovated

Dd (»2x ULN)

—_—

Primary Efficacy Endpoint: Composite of Symptomatic VTE or VTE-Related Death
Secondary Efficacy Endpoint: VTE-Related Death (Hierarchical Design)
Primary Safety Endpoint. Major Bleeding [ISTH Definition)

Estimated Sample Size - Event Driven Study




MARINER

long term post-hospital discharge thromboprophylaxis with rivaroxabn 10
mg o.d. in high risk patients hospitalised for acute medical iliness

Symptomatic VTE

HR 0.44 (95% Cl, 0.22 - 0.89)
P=0.023

56% Reduction

Placebo

3
Q
.-
"
o
-
c
)
>
)
L))
>
o
=
=
H
o |
o

Rivaroxaban

15 20 25 30

Days from Randomization
No. at risk
Placebo 6012 5988 5962 5952 5939 5909 5898 5895 5886
Rivaroxaban 6007 5989 5966 5960 5947 5927 5921 5916 5913

Spyropoulos AC et al NEJM 2018



Individualised thromboprophylaxis in hospitalised medically ill patients

Risk of VTE

Acute
hospitalisation - Highest
risk
30% - 65% of patlents

Post-hospital
Discharge - High risk period
(up to 45 d)

10% - 25% of patients

Chronic medical
iliIness - Low risk period
<5% of patients

. VTE tIEd 9 . P d fVTE k tied to h t |
immobility e dlsgﬁar“ee S Chironic VTE risk tied
based on disease dg to medical condition
severity perio

RAM at admission RAM at discharge

High VTE Risk
IMPROVE 2 4
DD 22X ULN+ IMPROVE 2103
Age > 75 years, history of VTE, cancer or
(IMPROVEDD 2 4)?

VTE Risk
IMPROVE 2 2
Padua 24
NHS Tool

Bleed Risk
IMPROVE < 7

UFH or LMWH or

Betrixaban

Fondaparinux Rivaroxaban?

Patient-related (predisposing) and Disease specific (triggering) Risk Factors
Patient-related (predisposing) and Disease specific (triggering) Risk Factors

. Chronic medical illness (+/-predisposing risk factors)

Spyropoulos & Raskob Thromb Haemost. 2017;117:1662-70.
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Wells score for clinical probability of VTE

ells' Criteria for DVT

Wells' Criteria for Pulmonary Embolism

INSTRUCTIONS

Note: The Wells' Score Is less useful in hospitalized patients. (Silveira PC, 2015)
When to Use v Pearls/Pitfalls v Why Use

When to Use v Pearls/Pitfalls Why Use ~

Active cancer Clinical signs and symptoms of DVT

Bedridden recently >3 days or major surgery ” .
v d , z PE is #1 diagnosis OR equally likely
within four weeks < y

Calf swelling >3 cm compared to the other leg
1 low ti ber Heart rate > 100
Collateral {(nonvaricose) superficial veins

present mmobilization at least 3 days OR surgery in

the previous & weeks

vtire leg swollen

. BPrevious, objectively diagnosed PE or DVT
Localized tenderness along the deep venous v

system

3 emoptysis
Pitting edema, confined to symptomatic leg ' Hemoptys

Paralysis, paresis, or recent plaster ‘ Malignancy w/ treatment within 6 months or

immabilization of the lower extremity :
) palliative

Previously documented DV

7.5 points

High risk group: 40.6% chance of PE in an ED population.

Alternative diagnosis to DVT as likely or more
likely

7 Soints Another study assigned scores > 4 as "PE Likely" and had a 28% incidence of PE.

High risk group for DVT. "Likely” according to Wells' DVT studies
Copy Results Iy Next Steps

Copy Results It} Next Steps %

https://www.mdcalc.com/wells-criteria-dvt



2. DOAC (Xarelto, Eliquis)

3. LMWH/DOAC (Pradaxa)

4. LMWH
5.  ENVAAHHAHK AR

6. Fondaparinux

7. RoRdapakibXALKA

DOAC: Direct Oral AntiCoagulants
LMWH: Low Molecular Weight Heparin
VKA: Vitamin K Antagonists



Classic protocol for VTE treatment

UFH*, LMWH*, Fondaparinux :
Acute phase Secondary prevention

D2 D3 D4 D5 Dx Dy l/week to 1 mont

Monotherapy of VTE treatment

S .

Acute phase econdary prevention

g bid x 3 weeks Rivaroxaban 20 mg o.d.

bid x 5 days Apixaban 5 mg bid

Dual therapy for VTE treatment

Acute phase Secondary prevention
UFH, LMWH, fondaparinux at Dabigatran 150 mg qd p.o.
therapeutic dose s.c. x 5 days or 110 mg bid p.o.

Edoxaban 60 mgo.dp.o. .
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Dose-adjustment of DOAC according to
creatinine clearance

>50 mL/min 30-49 mL/min 15-29 mL/min <15 mL/min

Dabigatran 150 mg, 150 mg 75 mg/d Contrains”
twice daily twice daily twice daily*

Rivaroxaban 20 mg, 15 mg 15 mg
once daily once daily once daily

Deedwania American J of Medi (2013) 126, 289



Plasma concentration
(Anti-factor Xa U/ml)*

Anti-Xa activity plasma clearance in healthy subjects
and in patients with renal insufficiency

0.50 -
®©® Renal
Healthy
0.10 -
0.05 -
0.01 'v | 1 1 | 1 |
0) 4 8 12 16 20 24

Time (hours)

Cadroy Y, et al. Thromb Res 1991,;63:385i 390.



Each LMWH has different inhibitory potential on
thrombin generation triggered by TF

40.
c
9
©
o 30.
=
)
)
£c
o =
S
S = 20
S <
©
>
T 10.
o
>
0.
0. 0.3 0.5 0.8 1.
anti-Xa [U/ml
—O—— Bemiparine — @— [Enoxaparine —@— Dalteparine
- =& = Nadroparine ——&—— Tinzaparine —/—— UFH

—

Gerotziafas et al J Thromb Haemost 2007;5:955-62
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DOAC : Drug Interactions

Impact on plasma concentration

Combined P -gp and Azole antimycotics (eg,
strong CYP3A4 inhibitors4 ketoconazole,

itraconazole) or HIV
protease inhibitors (eg,
ritonavir)

Combined P -gp and Macrolide antibiotics,
weak/moderate CYP3A4  amiodarone/dronedarone,
Inhibitors diltiazem/verapamil, i>
quinidine, ranolazine,
felodipine
Combined P -gp and Carbamazepine,
strong CYP3A4 inducers phenytoin, St. Jolkinds wart,
rifampin i i i
Anticoagulants and Heparins, antiplatelets (eg,
antiplatelets aspirin, clopidogrel, NSAIDs)




Classic protocol for VTE treatment
y

UFH*, LMWH*, Fondaparinux
Acute phase

D) Dy 1/week to 1 month

Monotherapy of VTE treatment

Acute phase

Apixaban 10 mg bid x 5 days Apixaban 5 mg bid

Dual therapy for VTE treatment

Acute phase

LMWH, fondaparinux at Dabigatran 150 mg qd p.o.
therapeutic dose s.c. x5 days ou 110 mg bid p.o.




Bleeding risk factors to consider

Age

Renal function

Type of the antithrombotic agent
PK/PD properties
Co-medication

Non complience with the Good Professional
Practice
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Incidence of symptomatic CAT
according to the cancer type and
stage

W Local stage
W Regional stage

Distal stage

symptomatic VTE (%)

CAT: Cancer Associated Thrombosis 3 ,
Wun T, White RH. Best Pract Res Clin Haematol. 2009;22:9-23



Survival after CAT In breast cancer

Localized stage

Survival (%)

entire cohort

— NoVTE — No¥TE
VTE VTE

L ]

T T ¥ ¥ T T T T T ¥ T T T T
oo 200 300 200 so0 a0 T 100 200 E_—x o0 Son €00 700 2800

Days Afer VTE Diagnosis Days After VTE Diagnosis

O

Surival (%)

Regional stage

— No¥TE
VIE

L}

L] LB - - . F L] L] L] - - . L] L]
100 200 3= 250 00 S00 700 200 300 2230 S00 600 700 800

Days Afer VTE Diagnosis Days After VTE Diagnosis

survival was measured from VTE date

CAT: cancer associated thrombosis
Chew et al J Clin Oncol 2009; 25:70-76
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Khorana RAM for chemotherapy-
assoclated thrombosis

Patient characteristics
Very high risk Site of cancer : 2

Score

stomach, pancreas

High risk site of cancer: :

lung, lymphoma, gynaecologic, bladder, testicular

Pre-chemotherapy Platelet count > 350 x 107/

Pre-chemotherapy Haemoglobin < 11 g/dl or use of erythropoietin

Pre-chemotherapy Leucocyte count > 11 x 10/

B

Body mass index > 35 kg/m?

Three Groups:
Low Risk 0
Intermediate Risk 1-2

High Risk >3 Khorana et al. J Thromb Haemost 2007; 5:632-4



COMPASS-CAT score

Predictors for VTE

Cancer related risk factors

Anti-hormonal therapy for women with hormone receptor-
positive breast cancer or on anthracycline treatment

T | . Me¢ SEEMe O F Caa IV CHa s =0 Fhald 50, SHE=S

CVvC

Advanced stage of cancer

Predisposing risk factors

Cardiovascular risk factors (composed by at least 2 of the
following predictors: personal history of peripheral artery
disease, ischemic stroke, coronary artery disease,
hypertension, hyperlipidemia, diabetes, obesity)

Recent hospitalization for acute medical iliness

Personal history of VTE

Biomarkers
Pl atelets c®%wnt O 350x10

mont hs

The model stratified
patients into
high
or
low/intermediate
level for VTE risk

Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231.
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3. Direct Orally Active Anticoagulants (rivaroxaban,
apixaban, edoxaban, dabigatran)

4. Indirect (antithrombin dependent) antithrombotics (Low
Molecular Weight Heparin or fondaparinux)



ASCO Recommendations

m  Cancer patients shouldibe assessed o VAFE riskiat the
lime efichemotherapy initiation and: peroedically: therealter

a Individualirsk factors, Including biomarkers o Cancer: Site,
doernet reliablyfidentiiy,canCer patients: at igh sk el VAlE

a Inthe eutpatient setting, rsk assessment can be
conducted based on a validated risk-assessment teel

B Oncolegists educate patients regarding ViIIE, particularly.
N Settings that increase risk such as major surgery,
nespitalization, and ' Whille receiving Systemic aniti-
neoplastic therapy

Lyman et al. J Clin Oncol. 2013 Jun 10;31:2189-204
Lyman et al. J Clin Oncol. 2015 Feb 20;33:654-6
www.asco.org/guidelines/VTE last access June 2016
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3. Direct Orally Active Anticoagulants (rivaroxaban,
apixaban, edoxaban, dabigatran)

4. LMWH or fondaparinux)

LMWH: Low Molecular Weight Heparin
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A Tinzaparin (Il nn&hl®pdEdd 10000 ant i

55 Enoxaparin (ClexXaldedEddd 4000 ant i
6.Enoxaparin (ClexXadseE&khid6000 ant.i

7.F'o nidap art i nel SRl X e a Ege 2 eh s emg . S.. C .
8

.Fondaparinux (CAREXtraE)¥ 7.5 mg Ss.cC.
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LMWH for primary prophylaxis of CAT

11 phase Il trials

6595 patients

End-point: symptomatic VTE

y or Subgrou
1.6.2 semuloparin
Agnalll 2012 (SAVE ONCO) 20 1608 55
Subtatal (95% CD 1608
Total events 20 56
Heterogeneity: Not applicable
Test for overall effect: Z = 3,92 (P < 0.0001)

1.6,3 certo parin

Haas 2012 (TOPIC 1) 3 174 4

Haas 2012 (TOPIC 2) 5 268 10
Subtoml (95% CD 442

Total events 8 14

Heterogenaity: Tau* = 0.00; c* = 0.23, df = 1 (p = 0,63),

Test for overall effect: Z = 1.27 (p = 0.20)

1.6.4 dalteparin

Altinbas 2004

Kakkar 2004 (FAMOUS)

Marvayas 2012 13
Sideras 2006 5
Subtotal (95% CI) As9

Total avents 14 23

Heterogeneity: Tau* = 0.00; ¢* = 1.99, df = 3 (p = 0.58),

Test for overall effect: Z = 1,45 (p = 0.15)

Total (95% CD 409
Total events 42 02

Events Total Events Total

1604
1604

178

264
442

42
184
82

69
AS57

2403

All cancers

Control

Weilght

100.0%

Hetorogeneity: Tau*=000; c* =411, df =6 (p=0.66); 1 * = 0%

Test for overall effect: Z = 4,14 (p < 0.0001)

Test for subgroup differences: ¢ =190, df=2(p=0.39), 17 =0%

MH, Random, 955 C1I MH, Random, 95% CI

0.386 [0.22, 0.60)
0.36 [0.22, 0.60]

0.77 [0.17, 3.38)

0.49 (0,17, 1.42]
0.57 10.24, 1.36)

3.00 [0.13, 71.61)
0.77 [0.21, 2.B4)
0.40 [0.15, 1.06)

0.81 [0.23, 2.89)
0.62 [0.32, 1.19]

0.46 [0.32, 0.67]

0.01 01 1 10 100
Favours LMWHFavours control

Lun

g cancer

Control Ris k ratio

Events Total Events Total Weight M-H, Random, 95% CI

1.10.1 nadroparin

Agnelii 2008 (PROTECHT)

Subtotal {95% CI)

Total events 7
Heterogeneity: Not applicable

Test for overall effect: Z= 1.76 (p = 0.08)

1.10.2 semuloparin

Agnelli 2012 (SAVE ONCO)

Subtotal (95% CD

Total events S
Heterogeneity: Not applicable

Test for overall effect: Z = 2.67 (p = 0.008)

1.10.3 certoparin

Haas 2012 (TOPIC 2)
Subtotal {95% CI)

Total events 5
Heterogeneity: Not applicable
Test for overall effect: Z= 1.31 (p =0.19)

1.10.4 dalteparin

Altinbas 2004
Subtotal (95% CD

Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.68 (p = 0.50)

Total (95% CI 1100
Total events 22

0.40 [0.15, 1.11]
0.40 [0.15, 1.11}

0.36 [0.17, 0.76]
0.36 [0.17, 0.76]

0.49[0.17, 1.42]
0.49 [0.17, 1.42]

3.00[0.13, 71.61]
3.00 [0.13, 71.61]

975 100.0% 0.42 [0.25, 0.71]

42

Heterogeneity: Tau®*=0.00; c*=1.74, df=3 (p=0.63) 1*=0%

Test for overall effect: Z = 3.26 (p = 0.001)

0.01

Ris k matio
M-H, Random, 95% CI

0.1 1 10 100

Favours LMWHFavours control

Test for subgroup differences: c*=1.74, df=3 (p=0.63),1*=0%

Ben-Aharon Acta Oncol. 2014:53:1230 -7



COMPASS-CAT:
VTE Incicdence atter inclusion

montns from Inclusion

Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231.



COMPASS-CAT:
VTE Incidence after inclusion
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Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231. doi: 10.1634 Epub 2017 May 26.
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. Prothrombin time (PT), activated partial
thromboplastin time (aPTT)

. anti-Xa activity
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Apixaban to Prevent Venous
Thromboembolism In Patients with
Cancer AVERT-CAT

Assessment of the efficacy of apixaban
thromboprophylaxis in ambulatory patients with

cancer at intermediate-to-high risk for venous

t hromboembigtrT | s m "(KUEGOTr ana S

Carrier et al N Engl J Med. 2019;380:711-719.



AVERT study design

Placebo (n=291)

- Newly diagnosed cancer. or
progression of known cancer
after.complete or partial

remission and who were '
initiating & new course of 180 days
~ chemotherapy witha ~
_minimum treat-ment intent of
3 months

horanaO
cup to 5 days before the 2.5 mg b.o.d. p.o. (n=283)

2 pixaban

administration

of the first chemotherap _ _ _ i
Efficacy out-come: 1st episode of symptomatic or incidental

objectively documented major VTE
Safety out-come: major bleeding according ISTH

Carrier et al N Engl J Med. 2019;380:711-719.



AVERIL:. patiL e ntas 0

Weight _I':E

Tarmsar bppe — no. (355
Tasticular
Farcreptic

Kyeloma

CHber

Carrier et al N Engl J Med. 2019;380:711-719.



AVERT: efficacy and safety outcomes

Thromboseamdalism %)
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No. ot Risk
Apsaban
Hacebo

major bleeding occurred mainly in patients who had entered
the trial with gastrointestinal or gynecologic cancer

Carrier et al N Engl J Med. 2019;380:711-719.



CASSINI trial

CASSINI Study Design Inclusion/Exclusion Criteria
Obecre Auwens e ococy Lty of v eonshan v e o Petengscoman

ambulatony cancer pabents INMALING New Sy slemuc ragunen 2nd ot hagh s of VTL

* >18 years of age *  Prmary broan tumor of known bean
N T S " ') GOMDE-UND et CrBThed SO NID MOSNITy 5800y * Ambulatory melas
— *  Hstologcally confrmed Nt turmors of *  Hoemalologr makgnancss (extemt
o : tymphomas with locally advanced or NTRPHOMa
/ ! metastatc dosease * Lfe expectancy s6 months
Bl B Vgt et o Ve @ " - ' *  Khorana score 22 ¢ CrQ <30 mi/min
e s e | TS i * ECOG performance status score 2 *  Plalelet count <S0 000/mm’
, *  Flan 1o mtiale systemc cancer therapy * Ewvidence of VTE on screening
< A A within =1 weeh of receiang first dose of compresson ullrasound or Incidental
End of shucty study drug wih intent of continung VTE on speal CT scans <30 days pror
8 E 8 systemc erapy dunng doubile-bling o randomizaton
- treatment penod

‘ ) R gl ke B S e
Study Outcomes

yMPIOMmal ( asymplomalic lower. S T
exiremsty proxmal OVT Misor Uiseding (F Ve
Symplomahc upper- of lcqu ~extremity
destal DVT

Symplomatic or ncadental puimonary
embolmm

Patient Enroliment and Randomization

Clinically relevant non-maor bleeding
(ISTH-defined)

Confmed artenal thromboembolism

Lntumec visceral thrombosis

Al r o1 ol
AN



CASSINI

Patient Characteristics/Primary Site of Cancer

Rrverovaben (n-420

Primary tumor site. n (%)

Pancreatic 138 (32.9%) 136 (32.4%)
Ay Jid N -
Gastinc/'gastro-esophageal junction 87 (20.7%) ", RYIN
A Ty gL Y ¢
Lung 2(7.1%) Qe
Lymphoma M8 N
Ovanet ¥ (7 1%)

CANe gantror tesbvus

Over gyrecalog 21 (5.0%

.'0\

AN

Primary Efficacy Outcome: All Randomized Patients

Up to Day 180 (pnmary) On-treatment

LN S vty e ety
wte Pamd Soccetesmt O o

L et ea Cowet P N

. —

Redrtive Dovs Hiwn Mol o on h-mpo-hd'.-h-dﬁh’-
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’ " . by . s »

3. 955 CL 0401 09 P=0 101 HR, 0.40. 95% CI. 0 200 0 Pe0 007
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CASSINI
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CASSINI

Saflety Outcomes

Placebo Rivaroxaban
(=404 (=408
Primary

Secondary
Limcally relevant 'v)n\\‘r-,r 811 O8%) " ‘zm’ ' M
nleedins] (0 54-3 32;

Sites of maor bMeeding nciuded gastromndestingl (n=8) ntraccular (n=2). and
ntracranal (n=2) Fa'al bleed (0= nvaroxaban arm )

A wl wanl T Ame of tady g e YEmed e ety DOOUAEROY
S0 4D el Ty e Y0t eyt coeeeniPew




CASSINI

conclusions

Rivaroxaban significantly reduced VTE and VTE -related death during the
on-treatment penod but not dunng the full study penod

inCdence of major bleeding was low

Khorana score cutoff of -2 dentified patients with high thrombotic rates

S oPelry ecdpmiinty
e -} A% e o s "“

Conmder basehne screenng in high-risk patients starting systemic therapy?'

Findings should inform future recommendations regarding
thromboprophylaxis for gh-nsk ambuiatory cancer patients
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CAT: arisky terrain for failure
of the antithrombotic treatment

Incidence of VITE Incidence of clinically relevant

bleeding
LMWH  LMWH/VKA L MWH L MWH/VKA
Non gancer 3 204 f 9%
patients
Cancer 9% 20% 3% 10%
patients

EINSTEIN DVT/PE, RECOVER

Lee AY. Hematology Am Soc Hematol Educ Program;2010:144-9
(2010).

Prandoni P et al Ann Intern Med;137:955-60 (2002).

Kearon C Circulation;107(23 Suppl 1):122-30 (2003)

Lee, Levine, Kakkar, Rickles et.al. N Engl J Med, 2003;349:146



