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Clinical

Relevance

®

Second leading cause
of acute death in
cancer patients

Associated with
increased cancer
related mortality

Morbidity and delays
in therapy

&

Dinged by CMS
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Khorana Score

Covariate Points  Riskscore (points) VTE rate (%)

Cancer Type
Stomach, pancreas 2 Low (0) 0.3-08
Lung, lymphoma, gynecologic, 1 Intermediate (1-2) 1.8-20
bladder, testicular

Platelet count >350,000/uL 1 High (23) 6.7-1.1

White blood cell count 1

>11,000/uL

Hemoglobin <10 g/dL or 1

erythropoietin therapy

Body-mass index »35 kg/m? 1

Lo
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Vienna CATS
Prediction Model

e D-dimer
* Type of tumor

Points

D-dimer (ug/mL)

Tumour-site risk —_—m-
Low or
intermediate

Total points

Cumulative
6-month
incidence (%)
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Active cancer (metastases and/or
chemoradiotherapy in the previous 6 months)

Previous VTE (with the exclusion of superficial
vein thrombosis)

Bedrest for >3 days Pad ua Score

Inpatient
Risk

Thrombophilia
Recent (<1 month) trauma and/or surgery

Elderly age (=70 years)

Heart and/or respiratory failure

Acute myocardial infarction or ischemic stroke
Acute infection and/or rheumatologic disorder
Obesity (BMI =30 kg/m?)

Ongoing hormonal treatment 1
High risk of VTE: >4 points. VTE: Venous thromboembolism:

— e e DD D D
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ENOXACAN II: Incidence of VTE

Percentage of Patients

14 1
12 7
10 1

o N & O
1 Cee A

P=.02 B Enoxaparin x 1 wk
I I B Enoxaparin x 4 wks

NNT =14

ns
.

0.6

All VTE Proximal DVT PE

)
Bergqvist D, et al. N Engl J Med. 2002;346:975-980. riwtnrp
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Primary Endpoint: Composite of
VTE or VTE-Related Deaths

SAVE-ONCO

Placebo 3.4% (55/1604)

§ HR 0.36 [0.21-0.60]; p < 0.001 . Placebo LIVIWH for
Ambulatory
§ Cancer
g Patients

3 4
Time (months)

HR = hazard ratio
A 64% relative risk reduction was observed over median treatment duration
of approximately 3.5 months.
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Directed Oral Anticoagulants in Primary Prophylaxis
Ambulatory Cancer Patients

Curve di Kaplan—Meier per Primary Efficacy End Point in the Intention-to-

Treat period e Intervention period

A Events up to Day 180
100
90-
£ 804 7 Hazard ratio, 0.66 (95% CI, 0.40-1.09)
; 704 20 P=0.10 by stratified log-rank test
« Placebo
£ 01 10
P
& s mbm
N T T o
Z 56 112 180 210
5 304
E 20
o
10 P —
0 T T T T
0 56 112 180 210
Days since Randomization
No. at Risk
Placebo a2 369 105 188 1
Rivaroxaban 420 367 319 1 0

Khorana et al. NEJM 2019;380:720-8.

Patients Alive without Venous
Thromboembolism (%)

No. at Risk
Apixaban
Placebo

100
100
80
%1 Apixaban
60 90
Placebo
40- &
804
20_ 0 T ] T T T 1
0 30 60 90 120 150 180
0 T T T T T 1
0 30 60 90 120 150 180
Days
288 276 265 256 249 244 229
275 268 259 244 237 228 215
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Figure 1.

CLOT Study: Recurrent VTE

CLOT Trial: Design

— 2577 Risk reduction = 52%
Patients with Dalteparin n=336 = 20 P-value =0.0017
i O ui
cancer with ZE 154 0AC
acute DVT 5t
and/or PE i 5 g 10—
N=676 Dalteparin 2 5 days plus “ 3 5] Dalteparin
VKA (to INR 2-3) n=336
g i 0

Primary efficacy outcome: recurrent VTE | | | | [ [ [ ]
Secondary endpoint: mortality, any bleeding 0 30 60 90 120 150 180 210
Days Post Randomization

Lee AY, et al, N Engl ) Med, 2003;349:146-153, —

Source: N Engl J Med. 2003;349:146-153.

Treatment of Cancer-
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Hokusai VTE-Cancer Study: Design

Edoxaban 60 mg
1

*30 mg in patients with
I CrCl 30-50 mL/m or
] weight <60 kg

Patients with
cancer and VTE

I

I

' I

(n=1046) ' :
I

I

]

1

|
Dalteparin 1 Dalteparin
200 IU/kg [ 150 1U/kg

Day5 Day30 Month 12

* Primary outcomes: recurrent VTE, major bleeding

Hokusai VTE Cancer

Recurrent venous thromboembolism Major bleeding

Raskob G.E. et al. N Engl J Med, December 12, 2017

Edoxaban for Treatment of CAT
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SELECT-D Trial: Design SELECT-D Trial: Primary Endpoint

Rivaroxaban 11
15 mg twice/day Rivaroxaban
for 3 wk then 20 20 mg/day

mg/da
Patients with g/day

cancer and VTE Residual vein 6 mo vs - .

thrombosis- 12 mo 54% of patlent.s completed

positive patients of treatment 6 months of trial tr?atment

. * 52% on dalteparin
Dalteparin * 55% on rivaroxaban

200 IU/kg/day

for 1 mo then

150 IU/kg/day

recurrence
(n=406)

Patients, %

Rivaroxaban Dalteparin

* Primary outcome: recurrent VTE * N=406

* Major bleeds were similar: 3% with dalteparin, 4% with rivaroxaban

YoungA, et al. Thromb Res. 2016;140:5172-5173. YoungA, et al. Data presented at 59th ASH Annual Meeting, Atlanta, Georgia ,December 9-12, 2017. Abstract 625.

Rivaroxaban for CAT
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ORIGINAL ARTICLE

Apixaban for the Treatment of Venous
Thromboembolism Associated with Cancer

Giancarlo Agnelli, M.D., Cecilia Becattini, M.D., Guy Meyer, M.D.,
Andres Mufioz, M.D., Menno V. Huisman, M.D., Jean M. Connors, M.D.,
Alexander Cohen, M.D., Rupert Bauersachs, M.D., Benjamin Brenner, M.D.,
Adam Torbicki, M.D., Maria R. Sueiro, M.D., Catherine Lambert, M.D.,
Gualberto Gussoni, M.D., Mauro Campanini, M.D., Andrea Fontanella, M.D.,
Giorgio Vescovo, M.D., and Melina Verso, M.D.,
for the Caravaggio Investigators®

1170 Patients underwent randomization

1 l

‘ 585 Were assigned to receive apixaban ‘ ‘ 585 Were assigned to receive dalteparin ‘
9 Did not receive the assigned 6 Did not receive the assigned
-~ 1
treatment treatment
576 Were included in the modified intention- 579 Were included in the modified intention-
to-treat and safety populations to-treat and safety populations
2 Had a preliminary diagnosis of index VTE 2 Had a preliminary diagnosis of index VTE
that was not confirmed that was not confirmed
1 Had a preliminary diagnosis of cancer 1 Had a preliminary diagnosis of cancer
that was not confirmed that was not confirmed
177 Did ot complete the overall trial 197 Did not complete the overall trial
period period
137 Died 149 Died
12 Were lost to follow-up 8 Were lost to follow-up
28 Had other reason 40 Had other reason

UC Davis COHORT

A Recurrent Venous Thromboembolism
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20
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Days
No. at Risk
Dalteparin 579 507 462 417 383 352 217
Apixaban 575 522 481 453 424 399 241
B Major Bleeding
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}g 40
5 30 o T T T T T 1
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20
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Days
No. at Risk
Dalteparin 579 510 473 430 387 355 222
Apixaban 575 527 490 458 427 402 238




Overall Bleeding Higher with DOAC

Less CNS Bleeding with DOAC More Gl Bleeding with DOAC
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Distribution
of Sites of
Cancer-

associated
VTE
(N=39,044)




Upper Extremity
Thrombosis
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Cohort Diagram

Exclude
missing RLNSEX- 100,709 cases (10.9%)

unknown DX Date- 9,749 cases
unknown FU Date- 37 cases

0.0 Survival time - 7,029 cases

N

1st primary malignant, 14 common cancer cases

2005-2014
N=921,849

Exclude
prior VTE- 18,895 cases

v

Cancer Cohort
N= 804,325

N

\ 4

Cancer Analysis Cohort
N=785,444

UE No UE
N= 6,099 (0.8%) N= 779,345 (99.2%)

COMPREHENSIVE
CANCER CENTER



24-month cumulative incidence of incident UE-DVT by
cancer type and stage at diagnosis

B.0% =
Stage 1 u Stage 2 Stage 3 u Stage 4 _ Overall Cumulative Incidence
Myeloma 0.89% (0.73-1.10)
30% - ——— ] Brain 0.67%  (0.54-0.82) |_
Leukemia 1.74% (1.60-1.90)

2.0% -

1.0% -

0.0% -
Breast Prostate Lung & Colorectal Uterus Bladder Stomach Pancreas Ovary Kidney NH
Bronchus Lymphoma
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Association of CVC and VTE (cancer-associated) with UE-DVT by Cancer
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Myeloma Ovary y
1 1
0123 45€6 8 10 12 14 16 01 2 3 456 8 10 12 14 16
Hazard Ratio Hazard Ratio

Multivariable models were stratified by cancer type and adjusted for baseline characteristics.
CVC and VTE were included as time-dependent covariates. UCDAVIS
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12-month cumulative incidence of subsequent
thrombosis event after incident UE-DVT

16.0% T —
Sub PE  mSub LE-DVT Sub UE-DVT

Patients with CAT prior to UE-DVT were excluded
120% +————————— +-———-

N TPLTLITILTPL

0.0%

Breast Prostate Lung &  Colorectal Uterus Blad der Stomach  Pancreas Ovary Kid ney NH Myeloma Brain Leukemia

Bronchus Lymphoma
UCDAVIS
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Upper Extremity DVT Summary

« The highest incidence of subsequent VTE were in patients with brain
and ovarian and these tumors were also associated with the highest
risk of subsequent PE

« The median time from index UE-DVT to subsequent VTE was 52 days
(quartile range: 12-209 days)

« The lowest risks of subsequent VTE were in patients with prostate
cancer and myeloma

COMPREHENSIVE
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2-year Cumulative Incidence

3.0%

Isolated Distal DVT

2.5%

m Stage 1

m Stage 2

Stage 3

m Stage 4

2.0%

1.5%

1.0%

0.5% -

0.0% -

l

Prostate
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Lung
Kidney
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Clinical Relevance of iDDVT

Subsequent VTE not different than pDVT Similar association with death

Myeloma i Myeloman* B d-DVT
Prostate _._‘- Prostate — . = p-DVT
Kidney = Kidneyn* S u PE
Brain L Brain =
-
Ovary ovary -
Pancreas —
: Pancreas -
Lung —
Uterus o Lung* -
Stomach I Uterus® ey ——
Lymphoma = Stomach* —
Bladder - Lymphoma —a—
Colorectal — Bladdern
—i
Breast : Colorectal® -
I ] T i ] ] 1
Breast* o
-0.5 0 0.5 1 1.5 2 25 —
. ° 1 2 3 4 5 6 7
Hazard Ratio (95% ClI) Hazard Ratio (95% CI)
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Recurrent Events After iDDVT

/Site of

Proximal
Recurrence

DVT

iDDVT

4731 162 90 62 32 346

Percent 47% 26% 18% 9% 7.3%
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Incidental Thrombosis

Found on routine scans

Retrospective studies suggest
that recurrence rates are same
as for symptomatic events

- Many have symptoms when queried
Current recommendations are to
treat as for symptomatic disease
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Incidental Versus Symptomatic VTE
Hokusai VTE Cancer

Recurrent VTE . . . .
First recurrent venous thromboembolism or major bleeding
= Symptomatic VTE == Incidental VTE
— Symptomatic VTE = Incidental VTE
20.0% Log-rank P-value=0.08 20.0% Log-rank P-value=0.43
15.09 15.0%
§ 8
S 5}
£ £
2 10.0% 2 10.0%
© =
Fl
E E
5 5
3 &)
5.0 5.0%
0.0%
0.0
A > 0 30 60 a0 120 150 180 210 240 270 300 330 360
0 30 60 a0 120 150 180 ,Q‘D. 240 270 300 330 360 Days from randomization
Days from randomization
. Number at risk
Number at risk
Symptomatic VIE 679 603 556 524 488 452 430 411 399 381 43 305 216
Symptomatic VIE 679 615 561 530 494 461 442 426 410 392 352 310 219
Incidental VTE 331 313 289 271 255 245 240 229 212 205 183 157 103

Incidental VTE 331 317 294 277 261 252 246 237 220 214 191 185 110
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Brain Tumors and
Therapeutic
Anticoagulation

 Metastatic disease: no
increased risk of
intracranial hemorrhage
(ICH)

 Glioma: 3X increased
incidence of ICH

* Risk may be lower with
DOAC than LMWH
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Inferior Vena Cava Filters

* 14,000 cancer patients with iptoral [EEZZ)
acute VTE Neuroendocrine | |
* No decrease in i |
* Bleeding : | aBleeding
* PE Male GU I )
* Mortality o i . - ]] e
* |ncrease in recurrent DVT Female GU [ 70 ] OBleeding and Surgery
* Recent observational study Other G | 1 l
showed increased PE free Colorectal L] VCF Placement
survival with IVCF for P::::: : L] II
patients with DVT only Multiple Primaries | T :
Melanoma [ 1 |

2
1l |

Brain [
; T 7 T T T ¥ 7 T ¢ I
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Effect on mortality?

Recent studies do not demonstrate improvement in survival
with anticoagulation

UC Davis Division of Hematology
Oncology COHORT



Conclusions

Venous thromboembolism is a common complication of cancer

Recent prospective RCT demonstrated the role of DOAC in treatment (secondary prophylaxis) of
cancer-associated thrombosis

There may be a role for primary prophylaxis in high-risk ambulatory patients

The management of incidental and less common sites of cancer-associated thrombosis is
predominantly informed by retrospective studies

Research is needed to make improve risk prediction and tailor therapy for specific situations
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