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Anticoagulation Complications in Cancer Patients
Learning objectives

» To understand the nature of the problem

* To define a strategy for working through the evaluation and
management of AC failures in Cancer patients.




/1 ylo Female

August 16
August 23
August 26
October 22

Localized pancreatic cancer

Expl laparoscopy “negative”

Port placec

- FOLFIRINOX started

Develops ¢

yspnea and chest pain




/1 y/o Female
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/1 y/o Female

« She received enoxaparin 1 mg/kg twice daily for 1 month then 1.5
mg/kg daily. December, she notes painless swelling of her right leg.

Trans Rt FV Mid
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What would you recommend now?

1. IVC filter

2. Add aspirin

3. Change to a DOAC

4. Increase LMWH dose by 25%
5

. Not clear from what you have presented




Anticoagulant Failure in Cancer:
Nature of the Problem

USA

* 1.9 M new cancer diagnoses expected (2022)
» 609,360 deaths

» > 14 M cancer survivors
* 1iIn 5 cancer patients develop thrombosis
« ~ 3 M cancer patients with VTE

Cancer Facts and Figures: www.cancer.org



What is the risk of developing a

new thrombus on anticoagulants

(anticoaqgulation failure) in cancer
patients?




Risk of Anticoagulant Fallure: Oral Agents

. Trial Duration Treatment failures
Trial
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Agent (days) (%)
Edoxaban Hokusal Cancer VTE 365 7.9%
Rivaroxaban SELECTD 180 4%
Apixaban CARAVAGGIO/ADAM 180 0.7 -5.6%
Warfarin CLOT 180 16%
CATCH 127 10.5%




Risk of Anticoagulant Fallure: Parenterals

. Trial Duration Treatment failures
Trial

Agent (days) (%)

Dalteparin Hokusai Cancer VTE 365 13.5%
SELECT D 180 11%
CARAVAGGIO 180 7.9%
ADAM VTE 180 6.3%
CLOT 180 9%

Tinzaparin CATCH 160 7.2%



Lots of data: Let's summarize AC Failure rates

- DOACs: 4% at 6 months (Riva),

0.7 — 5.6% at 6 months (Apixa)

8% at 1 year (Edoxa)
» Warfarin: ~ 2.5% failure rate per month

(CLOT 16% @ 6 mos. CATCH 10.5% @ 4 mos)
 LMWH: 10% at 6 months or

14% at 1 year

s Amounts to nearly 300,000 patients in this category!
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How does this compare to
no therapy?

30% annual recurrence
off anticoagulants




Are there Risk Factors for
Anticoagulant Failure in Cancer?




Factors Contributing to Recurrent VTE Iin Cancer
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Cancer Specific Risk Factors

« Stomach or Pancreas vs. Other Cancers
HR 5.55 (95%Cl 1.97 — 15.66)

- Lymphoma, Lung, GYN, or Bladder vs. Other Cancers
HR 2.69 (95%CI 1.11 — 6.53)

 Metastatic disease vs. Nonmetastatic disease
HR 2 - 3

SELECT D Trial. J Clin Oncol 2018

Blood 2017


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiVyNKIhKreAhWp5IMKHW0FDCIQjRx6BAgBEAU&url=https%3A%2F%2Fwww.cancer.gov%2Fabout-cancer%2Funderstanding%2Fwhat-is-cancer&psig=AOvVaw1XbvaSkooYFueiznSXcW1x&ust=1540846873222880

VTE Specific Risk Factors

« Symptomatic vs. Incidental PE
HR 2.78 (95%CI 1.20 — 6.41)

* VTE within 3 months of Cancer Diagnosis

MAYO SELECT D Trial. J Clin Oncol 2018

CLINIC

@ Blood 2017
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Anticoagulant Failures: Bottom Line
» Cancer associated VTE i1s common

» Anticoagulation Failures are also common

* These failures are Anticoagulant specific,
Cancer specific, and VTE presentation type
specific




What are the implications of
Anticoagulant Failure in Cancer?




Survival Implications of Thrombus Recurrence

1,812 cancer patients with VTE receiving anticoagulation
« 97 patients with VTE recurrence (5.7%)

PE 47%
Leg DVT 33%
Arm DVT 6%

Portal/Renal/Ovarian 9%
Second Recurrence 12%
- Hazard Ratio for Mortality 1.52 (95% CI 1.16 — 2.00) p=0.0028
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Events rates highest in first year,
curve never flattens
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Survival Implications of Thrombus Recurrence

- Hazard Ratio for Mortality 1.52 (95% CI 1.16 — 2.00) p=0.0028
* Incident Leg DVT increased risk of VTE recurrence

HR 1.78 (1.08 — 2.89) p=0.02
» Pancreatic cancer borderline increased risk

HR 1.65 (0.99 — 2.75) p=0.057

 Other factors did not impact risk: metastatic disease,
chemotherapy, age, gender, Ottawa scores, surgery, trauma
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What are the steps to decision
making?




Step-wise approach




1. Has there truly been an Anticoagulant Failure?

* The original VTE must be reviewed and confirmed (US, venography,
CT, or MRI).

* Recurrent VTE must be distinguished from the original by
comparing serial imaging.

» To be classified as a recurrent event, there must be new filling
defects evident on the second study not appreciated on the original
Images or an interval study clearly showing thrombus resolution.
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Back to our patient

 Leg imaging was not performed with the original PE

Trans Rt FV Mid
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Another patient example
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58 y/o Female

Stage IV adenocarcinoma lung

Sept 27 ED evaluation for dyspnea.
CTA Chest: Bilateral PE
US leg veins: Negative
Treated: Xarelto

Nov 2 Recurrent dyspnea
CTA Chest: New PE




“Positive for Acute Pulmonary Embolism”
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US leg veins are negative. What would you do with
this patient.

1. IVC filter

. Add aspirin
. Change to another DOAC
. Change to LMWH

. Skip the radiology interpretation and Look at the
Images yourself

g B~ W N




September 27

MAYO

) The intervening CT comparison was a non-contrast study!

©2019 MFMER | 3868227-31



US leg veins are negative. What would you do with
this patient.

1. IVC filter

2. Add aspirin
3. Change to another DOAC
4. Change to LMWH

5. Skip the radiology interpretation and Look at the
imnages yourself




2. Is drug metabolism normal?

* Is the dose correct?
» Can you check a drug level prior to discontinuing?
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Therapeutic Drug Levels*

Drug Dose C-min (ng/mL) C-max (ng/mL)
Trough (pre dose) 2 — 4 hours post dose
Apixaban 5 mg 63 (22-177) 132 (59-302)
twice daily
Rivaroxaban 20 mg daily 26 (6-87) 270 (189-419)

Even if turn around is slow, this will help for future decision making'

MAYO
CLINIC

Gy *ACL TOP 700 (HemoslIL Liquid Anti-Xa kit) 1-stage chromogenic assay



How am | going to remnember these #s??77?77?




Therapeutic Drug Levels*

Drug Dose C-min (ng/mL)
Trough (pre dose)

C-max (ng/mL)

2 — 4 hours post dose
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Apixaban 5 mg 63 (22-177)
|_twice daily | 50

Rivaroxaban 20 mg 26 (6-87)
30

132 (59-302)
150

270 (189-419)
300

*ACL TOP 700 (HemoslIL Liquid Anti-Xa kit) 1-stage chromogenic assay



2. Is drug metabolism normal?

* |s the dose correct?

Can you check a drug level prior to discontinuing?

Is the patient “hyper-clearing”™? (LMHW, dabigatran, edoxaban)

Are there drug interactions? (CYP 3A4 inducers)

Is the patient taking the drug appropriately? (Drug absorption,
meals, and rivaroxaban)

Is there altered GI motility? (Gastric bypass or resection)
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3. Is the patient compliant?

* Drug levels

* Pill counts
* Pharmacy review

* Recent interruptions for procedures
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Patterns of Utilization and Comparative Effectiveness of
Treatment Options in Cancer-associated Thrombosis

« OPTUM Labs claims database

* 5100 propensity score matched Cancer Patients with VTE
- DOACs 2,512
 LMWH 1,488
« Warfarin 1,460

e Cancer types (4 most common)

* Lung 913
» Urologic 830
* Breast 699

* Colorectal 580
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Anticoagulant Adherence over Follow up

100
80 -
60
40

20 A

Patients still on medication,%

0+

L I L ] |

6
Follow-up Time (Month)
Number at risk

DOAC 2152 1124 620 340 201
LMWH 1488 482 208 88 51
warfarin 1460 771 439 244 159
DOAC LMWH
warfarin

MAYO .
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Efficacy Outcomes in Weighted Cohorts

Venous Thromboembolism Recurrence All-cause Mortality
204 20 4
ij 15 159
:
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Anticoagulation

Satisfaction survey
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Cycle* Fear of Fear of Concern Limited Added Was Caused Caused Caused ‘Was a Megatively Confidence I am
bleeding bleeding for my digt | stressto difficult mea mea mea burden impacted thatthe satisfied
limited limited EXCE5SVE my life to carry great great greatdeal | tome my quality drug with my
participation participation bruising out deal of deal of of oflife protected blood
invigorous in activities Worry irritation frustration me from thinner

of daily life clots
activities
0 Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral Meutral
Pam 1 Meutral Meutral Favaors Meutral Favors Favors Favaors Favaors Favaors Favors Favaors Favors
(,) apixaban apixaban apixaban | apixaban apixaban apixaban apixaban apixaban apixaban
H
C 2 Meutral Meutral Meutral Meutral Favars Favars Favars Favars Favars Favars Meutral Meutral Favars
O apixaban apixaban apixaban apixaban apixaban apixaban apixaban
N 3 Meutral Meutral Meutral Meutral Favors Meutral Favors Favaors Meutral Favors Meutral Meutral Favaors
apixaban apixaban apixaban apixaban apixaban
U 4 Meutral Meutral Favars Meutral Meutral Favaors Meutral Favors Meutral Favors Meutral Meutral Favors
> apixaban apixaban apixaban apixaban apixaban
B Meutral Meutral Favaors Meutral Favors Favaors Meutral Favaors Meutral Favors Meutral Meutral Meutral
apixaban apixaban apixaban apixaban apixaban
] Meutral Meutral Favors Meutral Meutral Favaors Meutral Favors Meutral Favors Meutral Meutral Meutral
apixaban apixaban apixaban apixaban

Favors Apix

.Favors Dalt

Premature discontinuation: Apixaban 6 (4%) vs. Dalteparin 22 (15%), p=0.0012

©2019 MFMER | 3868227-42



4. Is there drug specific complications?

» Heparin induced thrombocytopenia .
» Antiphospholipid syndrome



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiLz6m1jareAhVrzoMKHSJnAegQjRx6BAgBEAU&url=http%3A%2F%2Fwww.adageindia.in%2Fmarketing%2Fnews%2Flinkedin-most-preferred-digital-platform-for-pharmaceutical-healthcare-companies-in-india-report%2Farticleshow%2F59790774.cms&psig=AOvVaw1ktqfy8AAzgLBIOjVSNifh&ust=1540849384870196

Cancer/APS Relationship

Prevalence of APS Abs in Cancer
* 20% have solid or non-solid cancer

« Stomach, colon, prostate, ovary, lung,
kidney, liver, breast, lymphoma, leukemia

Prevalence of Cancer in patients
with APS Abs

« 20% of APS patients have cancer

MAYO Sem Thromb Haemost 2008;282 Br J Cancer 1995:72:447 Haemost 1994:24:175
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TRAPS

Rivaroxaban vs. Warfarin in APS

Patients: “Triple positive” APS (ACLA > 40 U, 2GP1 > 40 U, Lupus Anticoagulant)
(Non-inferiority design, Sample size 536, assuming 6% annual event
rate)

Rivaroxaban 20 mg/day

120 patients

Warfarin, INR 2 - 3

1- endpoint composite: Thromboembolism, Major bleed, Vascular Death

MAYO

c%xc Blood. 2018:132:1365
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Early trial termination!

“As treated” analysis

Rivaroxaban Warfarin

Outcome, n (n = 59) (n=61) HR(95% CI)
Thromboembolic events, 11 (19) 2 (3) 6.7 (1.5-30.5) 01
major bleeding, and
vascular death
Arterial thrombosis 7 (12) 0 — —
Ischemic stroke 4 (7) 0
Myocardial infarction 3(5) 0
Venous thromboembolism 0 0
Major bleeding 4 (7) 2 (3) 2.5 (0.5-13.6) 3
Death 0 0 — —

MAYO

i Blood. 2018;132:1365
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Rivaroxaban vs Warfarin in APS

Spanish Trial
. Rivaroxaban Warfarin
Intension to treat (n=95) (n=95) P-value
All events 12.6% 6.3% 0.150
Arterial 11.6% 3.2% 0.04
Venous 2.1% 3.2% 0.65
Stroke 10.5% 0% 0.001

MAYO

c%c Ann Intern Med 2019; 171:685-694.
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Original Article

Clinical and Applied
Thrombosis/Hemostasis

High Incidence of Antiphospholipid Vokume 26 14

Antibodies in Newly Diagnosed Patients

© The Author(s) 2020
Article reuse guidelines
sagepub comjournals-permission
DOL 10.1177/1076029620928392

With Lymphoma and a Proposed aPL ot gt comhamsit

Predictive Score

®SAGE

Smith Kungwankiattichai, MD'®, Yupa Nakkinkun, MS',

Weerapat Owattanapanich, MD

Abstract
Given that the presence of hospholipid (aPL) antibodi

©, and Theera Ruchutrakool, MD'

has been proposed to be associated with thrombosis in newly

diagnosed patients with lymphoma, we conducted a prospective cohort study on these patients. In all, 154 patients were enrolled.

More than half were advanced-stage diffuse large B-cell ly

Appr I third (35.7%) of the patients had the

presence of aPLs, with single-, double-, and triple-aPL positivities of 29.9%, 5.2%, and 0.6%, respectively. Of the 154 patients, 8
(5.19%) developed ic thromb during follow-up. There were no significant differences in the incidences of

Y

thrombosis for the aPL-positive and aPL-negative groups (5.5% vs 5.1%; P = 1.000). In a multivariate analysis, patients with male
sex and lymphoma stage IV were significant risk factors for aPL positivity, with odds ratio [OR] = 2.22 (95% CI: 1.11-4.45),
P = .025,and OR: 2.34 (95% Cl: 1.17-4.67), P = 016, respectively. An aPL predictive score of > — | was predictive of aPL positivity,

with a sensitivity of 83.6% and specificity of 34.3%.

Keywords
PRGN (e bod Rosch trg 4

b b

PHOSPONP PHOSPNIOHPIG, TYmp

thr

Date received: 13 March 2020; revised: 23 April 2020; accepted: 24 April 2020.

Introduction

Patients with cancer are more at risk of thrombosis than the
general population, having a 5-fold higher risk than those with-
out cancer. In fact, the incidence of thrombosis is as high as
10% to 15% during the course of their cancer."* This applies to
both hematologic malignancies and solid cancers.” The inci-
dence in large groups of patients with malignant lymphomas
has varied between 1.5% and 59.5%, depending on the patients’
lymphoma subtype, discase stage, chemotherapy regimen, and
the intensity of the chemotherapy protocol.* The highest inci-
dences have been found among patients with major risk factors
for thrombosis, namely, high-grade non-Hodgkin lymph a

Currently, the pathogenesis of thrombosis in patients with
lymphoma is still not well understood. Venous stasis from
tumor compression or immobilization is well-known risk fac-
tors that contribute to thrombosis, particularly in patients with
lymphoma with a huge mass or with immobilization due to a
neurological deficit found in central nervous system lymphoma
(CNSL)."” Nevertheless, thrombosis may occur in lymphomas
that are not large or do not have any CNS involvement. This
suggests that there might be other causes, such as a hypercoa-
gulable state, that lead to thrombosis. Given that lymphomas
have a tendency to produce antibodies to many proteins,'’

high international prognostic index score, and the presence of a
mediastinal mass and/or central nervous system lymphoma.
Minor thrombotic risk factors have been reported in those with
old age, a higher stage of discase, immobilization, and/or the
presence of a central venous catheter. Most thromboses occur
upon the diagnosis of the cancer or early in the course of the
cancer treatment (particularly during the first 3 months).™”

* Dwvision of Hematology, Department of Medicine. Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thaitand

Corresponding Author:

Theera Ruchutrakool, Division of Hematology, Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University, 2 Wanglang Road,
Bangkok Noi, Bangkok 10700, Thailand

Email: truchutrakool@gmail com

@ (D | creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons

Auribution-NonCommercial 4.0 License (https-//creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access

pages (heeps/ius sagepub.com/en-us/nam/open-access-at-sage)

54 Advanced B-cell Lymphoma

35.7% were APS positive
¢ 29.9% single
* 5.2% double
* 0.6% triple

Thrombosis outcomes
« 5.5% APS positive
* 5.1% APS negative

Clin Appl Thromb Haemost 2020;26:1-6
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Pulmonary Vascular 3 es and ent é CHEST

In patients with antiphospholipid
d Updat o b CHEST Gl ad aper syndrome, we suggest warfarin (Target
T e L INR 2.5)

This is the 2nd update to the 9th edition of these guidelines. We provide
recommendations on 17 PICO (Population, Intervention, Comparator, Outcome) questions,

Antithrombotic Therapy for VTE Disease [® o mwmn

Second Update of the CHEST Guideline and Expert Panel Report

BACKGRO

four of which have not been addressed previously.

METHODS: We generate strong and weak recommendations based on high-, moderate-, and
low-certainty evidence, using GRADE (G
opment, and Evaluation) methodology.

ading of Recommendations, Assessment, Devel-

DOACSs should be avoided especially |
positive for lupus anticoagulant

RESUL

The panel generated 29 guidance statements, 13 of which are graded as strong

recommendations, covering aspects of antithrombotic management of VTE from initial
management through secondary prevention and risk reduction of postthrombotic syn
drome. Four new guidance statements have been added that did not appear in the 9th

edition (2012) or 1st update (2016). Eight statements have been substantially modified from

MAYO
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the 1st update.

CONCLU!

New evidence has emerged since 2016 that further informs the standard of care

for patients with VTE. Substantial uncertainty remains regarding important management

questions, particularly in limited disease and special patient populations.

CHEST 2021; 160(6):e545-e608

KEY WORDS: antithrombotic therapy; DVT; guidelines; pul ry embolism; thromb

ABBREVIATIONS: APS = antiphospholipid syndrome: AT9 = Antith
rombotic Therapy and Prevention of Thrombosis, 9th ed: American
College of Chest Physicians Evidence-Based Clinical Practice Guide
lines; CAT = cancer-associated thrombosis; CDT = catheter-directed
thrombolysis: CO! = conflict of interest; CVT = cerebral vein throm
bosis; DOAC = direct-acting oral anticoagulant; EtD = evidence-to
decision; GCS = graduated compression stockings: GOC = Guidelines
Grading of Recommendations.
ment, and Evaluation; IDDVT = isolated distal
DVT; INR = international normalized ratio; ISSPE = isolated sub
segmental pulmonary embolism; IVC = inferior vena cava; LMWH =
low-molecular- weight heparin; PE = pulmonary embolism: PICO
Population, Intervention, Comparator, Outcome: PREPIC = Préven
tion du Risque d'Embolie Pulmonaire par Interruption Cave: PTS
postthrombotic syndrome; RCT = randomized controlled trial; SVT
superficial venous thrombosis; US = ultrasound: VKA = vitamin K
antagonist
AFFILIATIONS: From the Department of Medicine (5. M. Stevens and
S. C Woller), Intermountain Healtheare, Murray, UT; the Versiti

chestjournal.org

Blood Research Institute and Medical College of Wisconsin (L. Bau
mann Kreuziger), Milwaukee, WI; the Department of Medicine (H

Bounameaux), Faculty of Medicine, University of Geneva, Geneva,
Switzerland; the Department of Internal Medicine (K. Doerschug),
University of lowa College of Medicine, lowa City, IA; the Julius
Center for Health Sciences and Primary Care (G.-J. Geersing), Uni
versity Medical Center Utrecht, Utrecht University, Utrecht, the
Netherlands: the Department of Thrombosis and Hemostasis (M. V
Huisman), Leiden University Medical Center, Leiden, the Netherlands;
the Advanced Lung Disease and Transplant Clinic (C. S. King), Inova
Fairfax Hospital, Falls Church, VA; the Healthcare Delivery Institute
(A. . Knighton), Intermountain Healthcare, Murray, UT; the Essentia
Institute of Rural Health (E Lake), Duluth, MN; the U ity of
California Davis School of Medicine (S. Murin), Davis, CA: the
Lundquist Institute for Biomedical Innovation at Harbor-UCLA
Medical Center (1. R E. Vinich), Torrance, CA: the Department of
Maedicine (P. S. Wells), University of Ottawa and the Ottawa Hospital
Research Institute, Ottawa, ON, Canada: and the Department of
Medicine (L K. Moores), F. Edward Hebert School of

e545

CHEST 2021; 160:e545
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5. Is the anticoagulant failure due to tumor thrombus?




63 year-old female with cough, dyspnea, pleurisy

Apixaban
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63 year-old female with cough, dyspnea, pleurisy

9

Lesion extends beyond arterial boundar
J Thromb Thrombolysis 2021;52:1129




63 year-old female with cough, dyspnea, pleurisy

J Thromb Thrombolysis 2021;52:1129



Renal Cell Carcinoma with
“Tumor Thrombus™

Int J Urol 2012:9:1-4 Blood 1986 68:394-3990 |



Are there any Risk Prediction Tools of VTE
Recurrence among Cancer Patients?




High Risk

Development of a Clinical Prediction Rule for Risk Study n N ES(95%Cl)  Weight
Stratification of Recurrent Venous Thromboembolism in
Patients With Cancer-Associated Venous Thromboembolism

|

Original |

Martha L. Louzada, MD, MSc: Marc Carrier, MD, MSc; Alejandro Lazo-Langner, MD, MSc: o l
Vi Dao, MD; Michael J. Kovacs, MD; Timothy O. Ramsay, PhD; Marc A. Rodger, MD, MSc; Louzada Derivation 44 271 — 16.2(12.3,21.1) 29.74

Jerry Zhang, BSc: Agnes Y.Y. Lee, MD, MSc: Guy Meyer, MD: Philip S. Wells, MD, MSc o |
van Es 7 66 t 10.6(5.2,20.3) 16.41

Background—Long-term low-molecular-weight heparin (LMWH) is the current standard for treatment of venous !
thromboembolism (VTE) in cancer patients. Whether treatment strategies should vary according to individual risk of Ahn 65 290 -‘I—*— 22.4 (18.0, 27.8) 30.26

VTE recurrence remains unknown. We performed a retrospective cohort study and a validation study in patients with
cancer-associated VTE to derive a clinical prediction rule that stratifies VTE recurrence risk Ottawa-London 32 136 L -
Methods and Results—The cohort study of 543 patients determined the model with the best classification performance

included 4 independent predictors (sex, primary tumor site, stage, and prior VTE) with 100% sensitivity, a wide Subtotal (12 = 64.5%, p = 0.0) <> 18.6 (13.9, 23.9) 100.00

separation of recurrence rates, 98.1% negative predictive value, and a negative likelihood ratio of 0.16. In this model

23.5(17.2, 31.3) 23.59

N

the score sum ranged between —3 and 3 score points. Patients with a score =0 had low risk (=4.5%) for recurrence
and patients with a score >1 had a high risk (=19%) for VTE recurrence. Subsequently, we applied and validated the |
rule in an independent set of 819 patients from 2 randomized, controlled trials comparing low-molecular-weight heparin =
to coumarin treatment in cancer patients Heterogeneity between groups: p =.

Conclusions—By identifying VTE recurrence risk in cancer patients with VTE, we may be able to tailor treatment,

improving clinical outcomes while minimizing costs. (Circulation. 2012;126:448-454.) Overall (12 = 64.5%, p = 0.0); 18.6 (13.9, 23.9) 100.00

Key Words: cancer ® clinical prediction rule ® venous thromboembolism ® recurrence

I Yor many years, management of venous thromboembolism similar major bleeding rates of ~5%.° Therefore, the current T
(VTE) in cancer patients was similar to that for noncan standard of care for patients with cancer-associsted VTE is
cer patients, that is, initial therapy with low-molecular-weight long-term LMWH,

heparin (LMWH) or unfractionated heparin followed by vitamin

" Clinical Perspective o 454 -

K antagonists (VKAs) for at least 3 months.'* However, in the ical Perspective on p

carly 2000s, Prandoni ¢t al* demonstrated a significant increase Nevertheless, the association between VTE recurrence risk OW IS
and treatment m gement according to malignancy charac

in VTE recumrence nisk in patients with malignancy compared

i
-
z
|
E with noncancer patients, with a 1-year cumulative incidence of teristics is largely unknown. A better understanding of the
5 recurrent VTE of 20.7% for cancer patients and 6.8% for different malignancy characteristics that may influence the
L noncancer patients (hazard ratio, 3.2; 95% confidence interval risk of VTE recurrence is needed, so that the practitioner may Study n N ES (95% Cl) Weight
" [CI), 1.9-5.4). Therefore, studies were developed that aimed to offer a better tailored treatment approach for the patient with
? target a better treatment strategy for this population.** These cancer-associated VTE without exposing the patient to an
5{ data were summarized in a systematic review of randomized unnecessary risk of bleeding and to the high psychological -
¢ controlled tnals (RCTs) that compared VKA versus LMWH for and financial cost of prolo d use of LMWH. We recently 1
'; 3 10 6 months to treat cancer-associated venous thrombosis. The reported a systematic review that suggested that patients of Original |
s study demonstrated a VTE recurrence rate of 13% in patients younger age (<65 years old) or with metastatic malignancy 1
.: treated with VKA and 7% in patients treated with LMWH, with or lung malignancies sustain the greatest risk for recurrent Louzada Derivation 11 272 —,— | 4.0(2.3,7.1) 27.91
4 |
van Es 4 51 7.8(3.1,18.5) 17.69
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Regular Article

THROMBOSIS AND HEMOSTASIS

Predictors of venous thromboembolism recurrence and bleeding among
active cancer patients: a population-based cohort study

Cheng E. Chee,' Aneel A. Ashrani,? Randolph S. Marks,” Tanya M. Petterson,* Kent R. Badey,* L Joseph Meton lll,*
and John A. Heit***

Divison of Hematology and Oncology, Depanment of Medane, Case Western Reserve Unwversily, Cieveland, OH, and *Division of Hematology
Deparmentof Intemal Medcne, Division of Medcal Oncolagy, Depantment of Oncology, “Dvision of Biomedical Statstes and Informates, Degarnment of
Heah Scences Research, *Division of Epidamioiogy, Depatment of Haaith Sciences Research, and *Division of Cardovascular Diseases, Department of
Iniemal Medcine, Mayo Cinic, Rochester, MN

Key Points Active cancer is the major predictor of venous thromboembolism (VTE) recurrence, but

further stratification of recurrence risk is uncertain. In a population-based cohort study of

* VTE recurrence risk in all Olmsted County, Minnesota, residents with active cancer-related incident VTE during the
patients with cancer can be 35-year period from 1966 to 2000 who survived 1day or longer, we estimated VTE recurrence,
stratified by cancer type, bleeding y, and survival and and noncancer character-
stage, stage progression. and istics md secondary prophylaxis as predictors of VTE recurrence and bleeding, using Cox
presence of leg paresis. proportional hazards modeling. Of 477 patients, 139 developed recument VTE over the course

« Patients with cancer at high of 1533 person-years of follow-up. The adjusted 10-year cumulative VTE recurrence rate was
VTE recurrence risk should 28.6%. The adjusted 90-day cumulative incidence of major bleeding on anticoagulation was

5 1.9%. Survival was significantly worse for patients with cancer who had recumrent VTE

be ered for y cularly puimonary embolism) and with bleeding on anticoagulation. In a multivariable
prophylaxis. model, brain, kung, and ovarian cancer; myeloprofiferative or myslodysplstic disorders:

stage |V p cancer; other stage IV cancer; cancer stage progression; and leg paresis

with a reduced hazard, of recurrent VTE. Recurrence rates

i sod hazard y was

were significantly higher for cancer patients with 1 or more vs

stratifying recurrence risk (Blood. 2014;123(25):3972:3978)
Introducti

of these pr may be useful for

Adive cancer s associated with a two- 1o nindfold increased risk for
recument venous thrombeembolism (VTE)* Morover, the hazard of
death s increased threefold among patients with cancer who have
recurrent VTE, suggesting that preventionof VTErecurrence may be
important for long-4erm survival.” " However, patients with cancer
dso have ahigh risk for mticosgulant-associated major bleading '
such that secondary prophylaxis for all patients with active cancer
and incident VTE may be inappropriate. Independent predictons
of VTE mcurrence amang patients with cancer are uncertain'”;
patient sex; brain cancer among women; lung, gastrointestinal,
and genitourinary cancer; myeloproliferati ve disorders; tumor stage;
adenocarcinoma; metastasis; and chemotherapy all have been
suggested as redictons of VTE recurrence,"**** but nostudies
have comprehensively tested all of these characteristics. To address
this impartant gap in knowledge, we conducted a popul based
historical cahont study of patients with active cancer and incident
VTE 0 estimate VTE recumence, estimate bleeding while receiving
anticoagulation therapy, estimate survival after VTE recumence and
bleeding, and test baseline cancer and noncancer charactenstics and
secondary prophylaxis as potential predictors of VTE recurrence
and bleeding

Methods
Study setting, design, and population

Using the resources of the Roc hester E pide miokgy Project (see suppleme ntal
Appendix, available on the Blood Web site),"* we identified the inception
cohont of dll Olnsted County, Minnesots, residents with incident decp vein
thrombsis (DVT), pulmonary embolism (PE), sndbr chronic thromboem
bolic pulmonary hyperension(CTEPH) during the 35-y ear period from 1966
102000, as previously describod. ™' This study was confined to residents
with sctive cancer-associated incident VTE during this period, definad as
the presence of active cancer (see supplemental Appendix for definition of
adtive cancer) within 92 days before or after the incident VTE eventdate. We
followed each Olmsted County resident with incident VTE and active
cancer, conditional on surviving | day, forward in time from the onset of
incident VTE sympoms or signs 10 fist DVT or PE recurrence (see
supplemental Appendix for definitionof VTE recunence), using the pagent's
complete (inpatient and ougationt) medicl record whike residing in the
community." For deceased patients, all autopsy repons and death
centificates were reviewed regardless of the locason &t death. The gudy was

approved by the Mayo Clinic and Olmsted Medical Center Institagional
Review Boards The study was conducted in accordance with e Declarstion
of Helsinki.

Submized Jaruary 16, 2014; acospied Apri 22, 2014. Prepublished onine %
Bood Frst Edton paper, Aprl 29, 2014; DOI 10.1182/bi0ad-2014-01-54973.

The cniine verson of this antice contains & data supplement.

The puticaton costs of tis aricke were detrayed In pat by page charge
payment Thacelore, and solsly © indcate s fact, Tis arce s heredy
marked “sdvertsement” h scoordance with 18 USC section 1734,

© 2014 by The Amencan Sooey of Hematdogy

BLOOD, 19 JUNE 201 * VOLUME 123, NUMBER 25

Predicting VTE Recurrence in Cancer

Patients
Olmsted County 1966-2000

* 681 incident cases (20% of total)
« DVT 60% PE £DVT 40%

* 66% had stage Ill/IV cancer

* 30% mortality within 24 hrs

Blood 2014,;123:3972
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Independent predictors of VTE recurrence among
patients with active cancer

Characteristic HR 95% Cl
Stage IV Pancreatic 6.38 2.68 — 15.13
Brain 4.57 2.07 - 10.09
Myeloprolif/myelodyspl 3.49 1.59 - 7.68
Ovarian 3.22 1.57 -6.59
Stage IV cancer 2.85 1.74 - 4.57
Lung 2.73 1.63—- 4.55
Cancer stage progression 2.14 1.30 — 3.52

MAYO
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Cumulative incidence of VTE recurrence
by VTE predictor status

100 —— Active Cancer without Predictors
90 - - - Active Cancer with Predictors
— - Other Secondary VTE
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Years After Incident VTE

3-fold increased recurrence rate with any predictor

Blood 2014;123:3972
©ZU1Y VIFMER | 38b824/-5Y



Treatment Failure: Guidance

» Symptomatic recurrent VTE despite therapeutic anticoagulation
(non-LMWH agent) transition to therapeutic LMWH.

* If recurrence on LMWH, increase current dose by 25%.

» Avoid IVC filters unless anticoagulation is contraindicated
(e.g. active bleeding). Then consider retrievable filter.

J Thromb Thrombolysis. 2016;41:81-91
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Efficacy: Recurrent VTE

Tial | Outcome | P
HOKUSAI VTE Cancer 0.09
Edoxaban 7.9%
Dalteparin 11.3%
SELECT D <0.05
Rivaroxaban 4.0%
Dalteparin 11.0%
ADAM VTE 0.03
Apixaban 0.7%
Dalteparin 6.3%
CARAVAGGIO <0.001

Noninferiority

Apixaban 5.6%
Dalteparin

©2019 MFMER | 3868227-61



Recurrent VTE despite Anticoagulants

* Follow a step-wise approach to evaluation

» Change antithrombotic strategy from what “failed”
* Low molecular weight heparin is drug of choice

® e however DOAC data may offer an alternative

* Need improved risk assessment tools for VTE recurrence
prediction.

J Thromb Thrombolysis. 2016;41:81-91
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49 y/o Male

July Weight loss and abdominal pain
EGD: Bulky mass @ GE junction
Pathology: Poorly differentiated adenocarc

September Port placed
~LOT (5 FU, leucovorin, oxaliplatin, docetaxel)

Develops left leg swelling

MAYO
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Ultrasound Results

|~ Common iliac v.
/ \ .~ External illac v.
Y Common femoral

|- Deep famoral v,

Great saphenous

Femoral v,

J— Popliteal v.

- Ant. tibial v.

= Tibio-peroneal lrunk

_ Peroneal v,

¥ -} — Post. tibial v.

1 N0E N
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49 y/o Male

September Apixaban started

Recurrent melena: Hgb drop 10.5 to 6.8
Transfusion of 1 unit RBC (x 3)
“Innumerable iron transfusions”
Apixaban self discontinued

MAYO
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49 y/o Male

How would you manage this patient?

1. Restart apixaban
2. Start rivaroxaban
3. Start Enoxaparin
4, IVC filter

MAYO
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Factors Cont

|

ributing to Major Bleeding in Cancer
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What is the risk of major bleeding
on anticoagulants in cancer
patients?




Risk of Major Bleeding: Oral Agents
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Trial Trial Duration Major Bleed
Agent (days) (%)
Edoxaban Hokusal Cancer VTE 365 6.9%
Rivaroxaban SELECTD 180 4%
Apixaban CARAVAGGIO/ADAM 180 0-3.8%
Warfarin CLOT 180 4%
CATCH 127 2.4%




Risk of Major Bleed: Parenterals

Trial Trial Duration Major Bleed
Agent (days) (%)
Dalteparin Hokusal Cancer VTE 365 4.0%
SELECT D 180 6%
CARAVAGGIO 180 4.0%
ADAM VTE 180 1.4%
CLOT 180 6%

Tinzaparin CATCH 160 2.71%



Let's summarize Major Bleed Rates

e DOACs:

 Warfarin:
« LMWH:

4% at 6 months (Riva),

0 — 4% at 6 months (Apixa)
7% at 1 year (Edoxa)

~ 0.6% rate per month
4-6% at 6 - 12 months



What are the
Consequences of major bleeding
In cancer patients?




Survival Implications of Bleeding

1,812 cancer patients with VTE receiving anticoagulation

98 patients with major bleeding (5.4%)
Hazard Ratio for Mortality 1.82 (95% CI1 1.41 — 2.31) p<0.001

104 patients with clinically relevant nonmajor bleeding (5.7%)
Hazard Ratio for Mortality 1.38 (95% CI 1.05 — 1.81) p<0.019

MAYO
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Survival Implications of Bleeding

* Predictors of Bleeding outcomes:
- High BMI increased major bleeding risk (per kg):
HR 1.01 (1.00 — 1.01)

- High Ottawa scores decreased major bleeding risk:
HR 0.66 (0.46 — 0.96)

- Apixaban treatment decreased major bleeding risk:
HR 0.62 (0.45 — 0.84)

MAYO
CLINIC

w Thromb Haemost 2022 (in Press)



Survival Implications of Bleeding

* Low molecular weight heparin use (n=583) and adverse outcomes:
- Major bleeding and mortality
HR 2.00 (1.41 — 2.83) p<0.0001

* Any bleeding (combined major and CRNMB) and mortality
HR 1.70 (1.26 — 2.31)

* Neither CRNMB nor VTE recurrence impacted mortality with LMWH

MAYO
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Where does major bleeding occur
In cancer patients?




Bleeding Location

Major Clin Rel Non-Major

Gastrointestinal 46 (46.9%) 32 (30.8%)
Urologic 11 (11.2%) 27 (26.0%)
Intramuscular 8 (8.2%) 4 (3.8%)
Ear, nose, throat 2 (2.0%) 21 (20.2%)
Oral 1 (1.0%) 2 (1.9%)
Gynecological 2 (2.0%) 2 (1.9%)
Post procedural 1 (1.0%) 1 (1.0%)
Intracranial 7 (7.1%) 0 (0.0%)
Pulmonary 0 (0.0%) 3 (2.9%)
Cutaneous 0 (0.0%) 3 (2.9%)
Second Bleed 5 (5.1%) 5 (4.8%)
Fatal Bleed 5 (5.1%) 0 (0.0%)

MAYO

W Thromb Haemost 2022 (in Press)

MMMMMMMMMM | 3868227-79



How do anticoagulants impact
Gl bleeding In cancer patients?




Gl Bleeding, DOACs and LMWH

DOAC Dalteparin
CARAVAGGIO (Apix)
UGI 0.9% 1.0%
LGI 1.0% 0.7%

SELECT D (Riva)
UGI 2.4% 2.0%

LGl 0.5% 0%




Guideline Statements

 LMWH preferred for luminal GI tumors, GU tumors, or
active Gl mucosal ulcers, gastritis, esophagitis, or colitis.

ISTH J Thromb Haemost 2018:16:1891

* There is an increase in major bleeding risk with DOACSs,
particularly observed in GI and potentially genitourinary
malignancies. Caution with DOACs is also warranted Iin
other settings with high risk for mucosal bleeding.

ASCO J Clin Oncol 2020:38:496
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MAYO ORIGINAL ARTICLE
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5 Mayo Prospective Registry

Bleeding in Patients With Gastrointestinal [®_ coeck o ooms

Cancer Compared With Nongastrointestinal ] 1 3 9 2 Can Ce r patl e ntS

Cancer Treated With Apixaban,

Rivaroxaban, or Enoxaparin for Acute ° GaStrOi ntESti nal . 499

Venous Thromboembolism

* Luminal: 272
Damon E. Houghton, MD, MS; Danielle T. Vlazny, PA-C, MS; Ana |. Casanegra, MD; .

Nichole Brunton, MD; David A. Froehling, MD; Ryan A. Meverden, PA-C;

David O. Hodge, MS; Lisa G. Peterson, MAN, RN; Robert D. McBane, MD; P P t. . 1 7 6
and Waldemar E. Wysokinski, MD, PhD an C re a I C »
Abstract

agn
I I ]
Objective: To compare the bleeding risk in patients with gastrointestinal (GI) cancer with that in g e p ato b I I I ary n 5 1

patients with non-Gl cancer treated with anticoagulation for acute cancer-associated venous throm-

boembolism (Ca-VTE). . .

Patients and Methods: Consecutive patients with Ca-VTE seen at the Mayo Thrombophilia Clinic n

between March 1, 2013, and April 20, 2020, were observed prospectively to assess major bleeding and e N O n '-G ast ro I n testl n aI - 8 9 3
clinically relevant nonmajor bleeding (CRNMB)

Results: In the group of 1392 patients with Ca-VTE, 499 (35.8%) had Gl cancer including 272 with

luminal GI cancer (lower GI, 208; upper Gl, 64), 176 with pancreatic cancer, and 51 with hep-

atobiliary cancer. The rate of major bleeding and CRNMB in patients with Gl cancer was similar to that

in 893 (64.2%) patients with non-Gl cancer treated with ban, riv or e in

Apixaban had a higher rate of major bleeding in luminal GI cancer compared with the non-Gl cancer

group (15.59 vs 3.26 per 100 person-years; P=.004) and pared with e I iny with

luminal GI cancer (15.59 vs 3.17; P=.04). Apixaban had a lower rate of CRNMB compared with e u CO m es aSS ess e m O n
rivaroxaban in patients with GI cancer (3.83 vs 9.40 per 100 person-years; P=.03). Patients treated )
with rivaroxaban in the luminal GI cancer group had a major bleeding rate similar to that of patients

with non-Gl cancer (2.04 vs 4.91 per 100 person-years; P=.37).

Conclusion: Apixaban has a higher rate of major bleeding in patients with luminal Gl cancer

compared with patients with non-Gl cancer and compared with enoxaparin in patients with luminal

Gl cancer. Rivaroxaban shows no increased risk of major bleeding in patients with GI cancer or

luminal GI cancer compared with patients with non-GI cancer.

Trial Registration: ClinicalTrials.gov identifier: NCT03504007.

2021 Mayo Foundation for Medical Education and Research ® Mayo Clin Proc. 2021,94(11).2793-2805

are as effective as warfarin and safer  Ca-VTE were necessary. In recent trials,
in the treatment and secondary pre-  edoxaban was found to be noninferior and
vention of venous thromboembol rivaroxaban superior to dalteparin in the
(VTE),"® but because patients with cancer-  prevention of VTE recurrence. However,
associated VTE (Ca-VTE) are at increased  increased major bleeding with edoxaban and

risk for both recurrent VTE and bleeding, clinically relevant nonmajor  bleeding

D irect oral anticoagulants (DOACs) new studies specifically designated for

Mayo Clin Proc. ® November 2021.96(11).2793-2805 ® https.//dol.org/10.1016/).mayocp.2021,04026 2793
www.mayoclinicproceedings.org ® © 2021 Mayo Foundation for Medical Education and Research
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Major Bleeding: Gl vs. Non-Gl cancers

Cancer Site
Events /100 person-yrs All Gl Non-Gl p - value
Apixaban 9.0 3.3 0.10
Rivaroxaban 5.2 4.9 0.98
Enoxaparin 6.6 9.8 0.27

No difference in major bleeding between Gl and Non-GIl cancer sites

MAYO

CLINIC Mayo Clin Proc. 2021:96:2793
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Major Bleeding: Gl vs. Non-GIl cancers

Apixaban Rivaroxaban
1.0 5 0.20 - 1.0 - 0.20 -
P=.099 0.15 - F=985 0.15 -
ED.B" 0.10 4 .E‘D'E_ 0.10 5
= 0.05 - —] = 0054 =
= i , =] T
-§ DE ] 'DDD Ijd’_l_l T T T T 1 'F; {}& | DDD | T T T T 1
5 00 05 10 15 20 25 30 a 00 05 10 15 20 25 30
e 04 @ 04 -
E E]
=2 =
- 0.2 ~ - Y 074
00 4==m———— , , , , 00 H—= . . . . .
00 05 1.0 15 2.0 75 3.0 0.0 0.5 1.0 .5 20 2.5 3.0
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Gastrointestinal cancer

— Mon-gastrointestinal cancer

Mayo Clin Proc. 2021;96:2793
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Major Bleeding: Luminal Gl vs. Non-Gl

Cancer Site
Events /100 person-yrs Luminal Non-Gl p - value
Apixaban 15.6 3.3 0.004
Rivaroxaban 2.0 4.9 0.37
Enoxaparin 3.2 9.8 0.08

Luminal tumors experienced significantly greater major bleeding
with apixaban.

MAYO

CLINIC Mayo Clin Proc. 2021:96:2793
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Luminal Gl vs. Non-Gl

Apixaban Rivaroxaban
10 5 o oo 2209 | 10 - 0.20 -
ol 015 1 P=369 0.5 -
B 0.8 -
0 = _ f
o 0.6 - ] '
E I I ! I -rlg 0.6 4 0.00 | [ T T T T 1
& > 20 25 30 E DO 05 10 |5 20 25 30
5 044 @ 044
= I =
L o
0.2 < L 0.2
00 ==, . . . . 0.0 — —— . . . .
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 | 5 10 2.5 30
Years Years
— 84 13 & 0 a4 1/ 6
— 304 55 23 5 — 169 67 3 8

Luminal gastrointestinal cancer

— Mon-gastrointestinal cancer
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Major Bleeding Specifics

Apixaban group
170 Gl cancers (84 luminal)
* 9 major bleeds
« all from Gl luminal tumor
* No fatal GI bleeding

Mayo Clin Proc. 2021;96:2793
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Major Bleeding Specifics

Rivaroxaban group
93 Gl cancers (48 luminal tumors)
5 major Gl bleeds
* 1 bled from GI luminal tumor
* No fatal GI bleeding

Mayo Clin Proc. 2021;96:2793
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Major Bleeding Specifics

Enoxaparin group
189 GI cancers (108 luminal tumors)
* 8 of 11 major bleeds from GI source

* None of the patients with upper Gl luminal tumor had a major
bleed

* 3 major bleeds were from lower GI luminal tumor
* No fatal Gl bleeding

Mayo Clin Proc. 2021;96:2793
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Go to the Supplement!

Bleeding apixaban rivaroxaban enoxaparin Total
Gl cancer non-Gl Gl cancer non-Gl Gl cancer non-Gl

N=170 N=304 N=93 N=169 N=189 N=305 N=1230
Major bleeding, n (%) | 9 (5.3) 7 (2.3) 5 (5.4) 9 (5.3) 11 (5.8) | 23(7.5) | 64(5.2)
Fatal bleeding, n 0 1 0 1 0 1 3
Location, n
Gastrointestinal 9 2 5 il 8 4 32
Genitourinary 0 0 0 3 0 4 7
Intramuscular 0 0 0 0 2 6 8
Epistaxis 0 1 0 0 0 0 1
Menorrhagia 0 0 0 0 0 2 2
Surgical site 0 0 0 0 0 1 1
Other 0 4 0 2 1 b 13

25% of patients on antiplatelet therapy

MAYO

c%c PPl use? Mayo Clin Proc. 2021;96:2793
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Let’'s Summarize!

» Gl bleeding is an issue for all anticoagulants
(including all DOACS).

» Gl bleeding Is an issue for all cancers (not just those
with luminal tumors).

MAYO
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Let’'s Summarize!

* Houghton publication provides important “real world”
(but non-randomized) dataset.

» High proportion on antiplatelet agents (25%; which
could be stopped).

* PPl therapy may improve upper Gl bleeding rates.
* Gl bleeding outcomes are important but non-fatal.
» Regardless of anticoagulant chosen, it remains

Important to monitor these patients carefully.



How should we Manage these
patients?




Step-wise approach




Step 1.Has there truly been a major bleed?

* Many causes of anemia in cancer patients apart from bleeding
* Nutritional
* Phlebotomy
* Procedural
* Bone marrow failure

MAYO
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Bleeding Definitions

Major bleeding

» Qvert bleeding plus drop in hgb = 2 g/dL; transfusion = 2
units or

- Bad bleeding: intracranial, intraspinal/epidural, intraocular,
retroperitoneal, pericardial, intraarticular, intramuscular with

compartment syndrome, or fatal bleeding

Yoo J Thromb Haemost. 2010:8:20

i\-/l ©2019 MFMER 3868227-97



Bleeding Definitions
Clinically Relevant Nonmajor bleeding

- overt bleeding plus

* medical intervention, unscheduled contact with health care
team, or temporary anticoagulant cessation

J Thromb Haemost. 2015;13:2119




STEP 2.
Quick Pharmacology Inventory




Pharmacology

 What DOAC?

nat dose?

nen was the last dose taken?

nat Is the rate of anticipated metabolism?

S ==

nat Is the drug concentration now?




STEP 3.

Promote local hemostasis If possible




Clip it
Cauterize it

Sutureit

Compress it

Embolize it

Resectit -~ Radiate it


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt2o7-v77UAhVn34MKHYQLBEkQjRwIBw&url=http://combiboilersleeds.com/keywords/five-1.html&psig=AFQjCNFj8X5oWL68wQcU2RbNZx8KAfBOiw&ust=1497569583448891
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt2o7-v77UAhVn34MKHYQLBEkQjRwIBw&url=http://combiboilersleeds.com/keywords/five-1.html&psig=AFQjCNFj8X5oWL68wQcU2RbNZx8KAfBOiw&ust=1497569583448891
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjt2o7-v77UAhVn34MKHYQLBEkQjRwIBw&url=http://combiboilersleeds.com/keywords/five-1.html&psig=AFQjCNFj8X5oWL68wQcU2RbNZx8KAfBOiw&ust=1497569583448891

STEP 4.

Weigh the Risks and Benefits of Restarting!




Did they require Reversal?

ldarucizumab Andexanet KCentra
alpha
Chemical Humanized  Truncated Prothrombin
Structure Monocl FAB rFXa Complex
Concentrate
Target Dabigatran DXi DXi

Boehringer -
Compan Portola CSL Behrin
pany Ingelheim 9



STEP 5.

Establish current thrombus burden inventory




STEP 6.

Gentle hemostatic stress test (IV UH.
Determine whether to switch
anticoagulant strategies/dosing.




49 y/o Male with esophageal cancer

How did | manage this patient?

1. Restart apixaban but at 2.5 mg twice daily (plans to survey
and escalate if possible)

2. Start rivaroxaban

3. Start Enoxaparin
4. IVC filter




Overall Summary

» Bleeding outcomes for cancer patients are infrequent
but challenging.

* Follow a step-wise approach to management.
 Promote local hemostasis when feasible.

* Survey management safety and efficacy and be willing
to change strategies when needed
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Is there anything more to
learn?




PAUSE

Situations prompting a PAUSE |

* Gl malignhancies with luminal tumor (Edoxaban/Rivaroxaban)

» Severe renal impairment (CrCl < 30 mL/min)

» Severe liver impairment (LFT> 3X upper normal limit)

» Severe thrombocytopenia (<50-100K)

 Altered Gl anatomy/absorption

* Medication interactions (strong CYP 3A4 inducer/inhibitors)
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Brain Cancer or Metastasis

HOKUSAI VTE Cancer 74
SELECT D 3
ADAM VTE 8
CARAVAGGIO Exclusion criteria
Total 85
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Atypical Thrombus Locations

Hepatic vein thrembosis
n=22

Renal vein

Mesenteric vein thrombosis
n=G7

Splanchnic Veins Cerebral Veins/Sinuses Renal Veins




Cancer-Assoclated VTE: Conclusions

« Cancer associlated VTE iIs common and adds to
morbidity and mortality.

 DOAC treatment appears to be safe and effective.....but
requires proper patient selection

* Lots of work remaining in this space!
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Questions & Discussion



