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Review Series

CANCER-ASS50CIATED THROMBOTIC DISEASE

Epidemiology of cancer-associated venous thrombosis

Jaamijn F. Timp," Sageid B, Braskkan,® Henr H. Yeralesq ™™ and Suzanne G, Gannegiaber’
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Table 1. Incidences and risk factors for venous thrombosis as discussed in the review Risk factors for VT in cancer
MNumber of patients
Topic Study population Study design  patients Effect estimate Type of cancer 38 papers on cohorts with cancer Meta-analysis Pancreatic cancer: —110/1000 PY
Proportion of cancer- Olmsted county population Nested 625/625 18% (PAR) patients
associated VT cases case-contral Brain cancer: ~80/1000 PY
California Discharge DataSet Cohort 21002 21% Lung cancer: ~45/1000 Y
Worcester metropolitan area, outpatient Cohort 1399 29% Haematologic cancer: ~40/1000 PY
setting Colorectal cancer: ~30/1000 PY
RIETE Registry Cohort 35539 17% Bone cancer: ~30/1000 PY
Tromse Study Cohart 462 23% Prostate cancer: —10/1000 PY
AR of VT for cancer MEGA study Case-control ~ 2131/3220 OR 6.7 (95% Cl; 5.2-8.6) Breast cancer: ~10/1000 PY
VS No cancer Stage of cancer Danish population-based registries HRs 2.9, 2.8, 7.5, and 17.1 for stage
Olmsted county population Mested 625/625 CR 4.1 (95% Cl; 1.9-8.5) 970 I, 1, 1, and IV cancer patients,
case-control respectively, vs general population
Linked Urited Kingdom databases Cohort 82 203/577 HRA 4.7 (95% CI; 4.5-4.9) Linkage of California Cancer Registry and 235149 HRs ranging from 1.1 to 21.5 for
207 California Discharge Dataset different types of cancer, metastatic
Danish population-based registries Cohort 57 581/287 HR 4.7 (95% Cl; 4.3-5.1) vs |localized cancer
478
Absolute risk of VT in cancer Linkage of California Cancer Registry and Cohort 235149 1.6% within 2 y 14 tumor grade G3+G4 vs G1+G2
patients California Discharge Dataset Time since cancer diagnosis MEGA study Case-control 2131/3220 OR 53.5 (95% Cl; 8.6-334.3) in first 10
Referred patients with solid tumors Cohort 1041 7.8% (median follow-up 26 mao) 15 3 mo after cancer diagnosis
CATS study Cohort 840 8% within 1y 16 OR 14.3 (95% CI; 5.8-35.2) in 3-12 mo
38 papers on cohorts with cancer Meta-analysis A 131000 PY (95% Cl; 7-23) 17 after cancer diagnosis
patients for average-risk patients OR 1.1 (95% CI; 0.6-2.2) = 15 y after
68/1000 PY (95% CI; 48-96) for 17 cancer diagnosis
high-risk patients Linkage of California Cancer Registry and Cohort 68142 5.0/100 FY 0-6 mo after cancer diagnosis 25
Linked United Kingdom databases Cohort 82203 14/1000 PY (35% CI; 13-14) 13 California Discharge Dataset, colorectal 1.4/100 PY 6-12 mo after cancer diagnosis
Incidence of VT in cancer US NMational Hospital Discharge Survey Cohort 40787 000 1.5% in 1988; 3.5% in 1999 18 cancer patients 0.6/100 PY 12-24 mo after cancer diagnosis
patisnts over time Linked United Kingdom databases Cohort 82203 Median ratio 3.2 for VT risk in first 3 mo 13
Nischarge Natabhase from Lniversity Cohort 1015588 ~A3 5% in 1995, ~4 5% in 2002 1R after diagnosis vs whole follow-up period,
; Haﬂlms_\;slan'_l Consortium . for cancer types separately
Linked United Kingdom databases Cohort B2203 10.3/1000 PY in 1997; 191000 PY 13

in 2006 Cum. inc., cumulative incidence; NA, not applicable; PAR, population attributable risk; PY, person-years; RCT, randomized controlled trial; VT, venous thrombosis.
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Table 3. Predictive model for chemotherapy-associated venous
thrombosis

Patient characteristic Risk score
Site of cancer
“ary high risk [stomach, pancreas) 2
High risk (lung, mphoma, gynecalogic, 1
bladder, testicular)
Prechemotherapy platelet count =350 = 10%L 1
Hemaoglobin level < 100 gl or use of red cell 1
growth factors
Prechematherapy leukacyte count =11 = 10°/L 1
Body mass index = 35 kg'm® 1

From Khorana et al**

Table 2. Crude mortality rates and age- and gender-adjusted HRs
of death in participants without cancer and without venous
thrombosis, with venous thrombosis only, with cancer only, and
with cancer-related venous thrombosis (The Tromse study
1994-2007

MR per 100 PY
Exposure PY Deaths (n) (85% C1)

None arrma 1750

HR (85% CI)
0.63 (0.60-0.86) 1.0 {reference)

VT only 1317 &7 5.1 (4.0-8.4) 2.6 (2.0-3.3)

Cancer anly 5850 21
Cancaer-relatad VT 131 T2

12.7 (11.8-137) 7.4 (6.8-8.2)
55.0 (43.6-60.3)  31.2 (24.6-30.8)

HRs were calculated by means of a time-dependent Cox regression analysis.
MR, mortality rate; PY, person-years; VT, wenous thrombosis.



CA-VTE INCIDENCE

e VTE risk is 4-11 times higher in cancer compared to non-
cancer population. Incidence can vary from 1 to 20% per
year, depending on

. d * Cancer status
Awareness of patients:

= Active vs non-active
) * Cancer site
Different cancer treatments
* (Cancer Stage

= Advanced vs limited
Improvement of VTE diagnosis

(incidental)

* Concomitant anticancer therapies
* Surgery

e Patient-related risk factors

improved cancer - The |t1C|dence of VTE . Advanced age
survival has increased over » Previous VTE
the years » Hospitalization

= |Immobility
= Central venous lines
= QObesity

= Renal insufficiency
CA-VTE = cancer-associated VTE



CANCER-ASSOCIATED THROMBOSIS (CAT) — “STABLE” VS. “ACTIVE”
CANCER

CAT may occur in the presence of stable or active cancer and has the highest incidence
in active cancer!

Active cancer

e Diagnosis within the last 6 months

* Therapy within the last 6 months

e.g., chemotherapy, radio-hormone-therapy, immunotherapy, surgery
* Active metastatic disease

* Active recurrence of cancer

1. Cohen AT, et al. Thromb Haemost. 2017;117:57-65



Hiperkoagulasyon

Venoz akimin yavaslamasi-staz
(RCC)

Endotel hasari




1 (fibrinogen) -+ la (fibrin)

Figure 1. Cancer-associated hypercoagulability and thrombosis.



Prokoagulan proteinler

Tissue factor

e Colon cancer (KRAS,TP53 mutation)
e NSCLC (PTEN,KRAS,TP53, ALK)
e GBM (EGFR overexpression, IDH wild-type)

Podoplanin

e CLEC-2 - platelets activates

PAI-1

PDI (Protein disulfide isomerase)(JAK2)—> Hypercoagulation



Endotel hiicreleri

WBC (Lokosit, notrofil, monosit)

Trombositler

Hastalikla ilgili faktorler




Hastayla ilgili faktorler

® Yas
e Kalitsal trombofili
e -Faktor V leiden
e -Protrombin G20210A varyant
e -O grubu disi kan grubu
e Antifosfolipid antikorlar
e immobilite, cerrahi, kalici katater
e \VTE 6ykusd, yiksek BMI, COVID-19



ORIGINAL ARTICLE

TABLE 3 Simplified risk assessment model for VTE (CaVID-TE

thromboembolism score) in hospitalized patients with complete

The CDVID-TE ri5k assessment ITIDdE| fo.r venous data. {a}) CoVID-TE score assignment, (b) CoVID-TE risk category
. R . . . . stratification and performance
thromboembolism in hospitalized patients with cancer and
Risk assesment model
COVID-19
ta)
Baseline variables Paint
Cancer subtype by griginal Khorana score” +1
VTE history (lifetime) +2
ICU triage on admission +2
D-dimer elevated” +1
Therapy [recent systemic last 3 months) +1
Ethnicity non-Hispanic® +1
(bl
All hospitalized patients (n = 2457)
Risk category (N} WTE % (M) PE % (N}
Low-risk (0-2) 4.1% (57 2.3% (33)
D=1 (657) 36 [24) 2.0% [13)
2 (768) 4.6% (35) 2.6% (20)
High-risk (34) 11.3% (117) 5.5%(57)
J(529) 8.9% (47) 3.6% (19)
4(317) 11.7% (37) &.3% (20)
5+ (188) 17.6% (33) 9.6% (18]
C statistic (95% Cl) 067 (0.63=-0.71] OLaF (0.61-0.73)

HL test p-walue 20 rar



Post-Discharge Venous Thromboembolism After Cancer Surgery
Extending the Case for Extended Prophylaxis

Ryan P Merkow, MD,*1i Karl Y. Bilimoria, MD, MS,*{ Martin D. McCarter, MD,t Mark E. Cohen, PhD,}
Carlton C. Barnett, MD,T Mehul V. Raval, MD, MS,*{ Joseph A. Caprini, MD, MS,9 Howard S. Gordon, MD, §
Clifford Y. Ko, MD, MS, MSHS, 11t and David J. Bentrem, MD, MS*

[0 Post-discharge

B Pre-discharge

TABLE 3. Multivariable Analysis of Risk Factors Associated
with Overall VTE

Overall Venous Thromboembolism

OR 95% Cl1 P

Age (yrs)

=5 Referent

6574 1.84 1.51-2.24 < 0.0001

75-84 229 1.85-2.81 <0.0001

=85 2.49 1.79-3.46 <0.0001
Cancer site

Breast Referent

Colon 5.14 3.37-7.82 <0.0001

Rectum 6.00 3.65-9.87 <0.0001

Thyroid 0512 0.20-1.34 0.172

Lung 6.92 3.83-12.50 <0.0001

Esophagogastric .33 5.83-1492 < 0.0001

Hepatopancreaticobiliary T.82 503-12.18 = 00001

Ovary/uterus G6.61 3561228 < 0.0001

Prostate 4.96 2.68-9.18 <0.0001
Metastatic disease 1.44 1.10-1.90 0.009
CHF 2.88 1.66—5.00 <0.0001
BMI (kg/m?)

18.5-24 Referent

25-29 1.36 1.11-1.66 0.003

30-34 1.55 1.23-1.96 <0.0001

=35 1.63 1.24-2.14 <0.0001
Ascites 1.75 1.06—2.89 0.03
Platelets {/mm?}

150,000—200,000 Referent

=400, 000 1.64 1.30-2.07 <0.0001

== 150,000 1.05 0.76-1.45 0.775
Steroids 1.69 1.10-2.60 0.016
Albumin (<3.0 g/dL) 1.75 1.36—2.24 < 0.0001
Operation time (hours)

=2 Referent

24 1.41 1.11-1.78 0.005

4 2.21 1.70-2.90 <0.0001

= 394 2.96-5.24 <0.0001

VTE indicates venous thromboembolism; OFR, odds ratio; Cl, confidence interval;
BMI, body mass index; CHF, congestive heart failure. Hosmer-Lemeshow goodness-
of-ff statistic 0.588; c-statistic 0.726.




THROMBOSIS AND HEMOSTASIS

Venous thromboembolism in cancer patients:

a population-based cohort study

F. I. Mulder,'? E. Horvath-Puho,” M. van Es,” H. W. M. van Laarhoven,® L. Pedersen,® F. Moik,” C. Ay,>* H. R. Biller,

Table 3. Analysis of risk factors for VTE during the 6-month period following cancer diagnosis

Cancer treatmentf

Mo treatment

Hormone therap

Surgery

Radiotherapy

Chemotherapy

Targeted therapy
Protein kinase inhibitors
Antiangiogenic therapy

VEGF inhibitors

Immunotherapy
Checkpoint inhibitors
Other targeted therapy

SHR (95% Cl)

Ref
0.87 (0.76-0.99)
1.75 (1.62-1.89)
1.96 (1.79-2.14)
3.33 (3.08-3.60)
3.97 (3.60-4.38)
5.40 (4.58-6.38)
5.67 (4.96-6.50)
5.87 (5.04-6.84)
3.84 (3.00-4.91)
3.73 (2.16-6.43)
3.29 (2.93-3.70)

Adjusted SHR* (95% CI)

\ Ref

1.18 {0.99-1.41)
P.02-2.39)
.94-2.39)
3.06-3.48)
3.43-4.32)
.39-4.90)
. 76-5.22)
1.54-5.19)
p.75-4.59)
.61-4.80)
8.03-3.98)

Cumulative incidence (95% CI)

1.05 (0.98-1.13)
0.92 (0.82-1.03)
1.84 (1.79-1.90)
2.07 (1.96-2.18)
3.50 (3.39-3.61)
4.18 (3.91-4.46)
5.49 (4.89-6.56)
5.93 (5.29-6.62)
6.13 (5.35-6.98)
4.08 (3.21-5.10)
4.08 (2.27-6.71)
3.47 (3.17-3.79)







Important Consequences of VTE in Cancer

Increased mortality

r
_

4 Increased morbidity: N

Hospitalization
Anticoagulation

\ Postphlebitic syndrome )
\

Increased risk of recurrent VTE and of
bleeding complications during
anticoagulant therapy

/
N
Cancer treatment delays
_/
Y
Increased healthcare costs
_/

Agnelli G and Verso M, ] Thromb Haemost 2011; Prandoni et al, Blood 2002; JI Weitz et al, GARFIELD-VTE
Investigators. J Thromb Thrombolysis 2020



Thromboembolism is a leading cause of death in cancer patients
receiving outpatient chemotherapy

A, A KHORANA, C.W. FRANCIS, E. CULAKOVA, N. M. KUDERER and G. H. LYMAN
James B Wilmot Cancer Cenler, and the Depariment of Medicine, University of Bochester, Rochester, NY, USA

Table 1 Causes of death m 4466 cancer pabents recerving outpatient
chemotherapy*®

Cause of death i (%)

Progression of cancer 100 (70.9)
Thromboembolism

Bleeding 2(1.4)
Aspiration pneumonitis 2{1.4)
Other 9 [6.4)
Unknown 5(3.5)

*Causes of death exceed total number of deaths because six patients
had more than one cause of death wentified.






Kime proflaksi yapilmali?

{OLAN HASTALARA PROFLAKSI UYGULANABILIR

{OLI\/IAYAN HASTALARA PROFLAKSI UYGULANABILIR

KT inflzyonu icin yatan ve gunubirlik islemlerde gerek yok.




Rivaroxaban for Thromboprophylaxis
in Acutely Il Medical Patients

Alexander T. Cohen, M.D., Theodore E. Spiro, M.D., Harry R. Biiller, M.D.,
Lloyd Haskell, M.D., Dayi Hu, M.D., Russell Hull, M.B., B.S.,
Alexandre Mebazaa, M.D., Geno Merli, M.D., Sebastian Schellong, M.D.,
Alex C. Spyropoulos, M.D., and Victor Tapson, M.D.,
for the MAGELLAN Investigators®

Acute medical condition — no. ()

Infectious disease 1854 (45.8) 1828 (45.1)
Heart failure 1308 (32.3) 1312 (32.4)
Respiratory insufficiency 1105 (27.3) 1163 (28.7)
Ischemic stroke 699 (17.3) 700 (17.3)
| Active cancer 296 (7.3) 296 (7.3) |
Inflammatory or rheumatic disease 152 (3.8) 151 (3.7)
Other 34 (0.8) 24 (0.6)
=7 Medical conditions 1240 (30.6) 1270 (31.4)
Risk factor for VTE — no. (36)
Age =75 yr 1551 (38.3) 1565 (38.6)
History of heart failure| 1408 (34.8) 1382 (34.1)
History of cancer 700 (17.3) 678 (16.7)
Acute ischemic stroke with leg paresis 661 (16.3) 668 (16.5)
Chronic venous insufficiency 617 (15.2) 573 (14.3)
Body-mass index =35 612 (15.1) 618 (15.3)
Acute infectious disease 566 (14.0) 601 (14.8)
Severe varicosis 501 (12.4) 461 (11.4)
History of DVT or pulmonary embalism 202 (5.00 179 (4.4)
Hormone-replacement therapy 48 (1.2) 50(1.2)
Major surgery within the previous 6 to 12 wk 30 32 (0.8)
Hereditary or acquired thrombophilia 15 (0.4) 9(0.2)
Serious trauma within the previous 6 to 12 wk 7(02) 7(02)




Table 2. Rates of the Compaosite Primary Efficacy Outcome and Its Components.

DOutcome Day 10 Day 35
Enoxaparin—
Rivarowaban Enoxaparin Relative Risk Rivarowaban  Flacebo Relative Risk
(M=2938) (M=2993)  (95% CI*  Pvaluef  (N=2967) (M=3057)  (@5%CI*  PValuef
no. (%) no. (%)
Composite primary efficacy 78 (27)  82(7) 057 (0.71-131) 0.003 131 (44) 175 (5.7} 0.77 {0.62-0.96) 0.02
outcome
Asymptomatic proximal DVT 71 (24) 71 (2.4) — — 103 (35) 133 (4.4) — —
Symptomatic proximal or 70.2) 6(0.2) — — 13 (0.4) 15 (0.5) — —
distal DVT
Symptomatic nonfatal 6(0.2) 2 j=0.1) — — 10 (0.3) 14 (0.5) — —
pulmonary embalism
VTE-related death 3(0.1) 6 (0.2) — — 15 (06)  30(L0) — — | Table 4. Safety Outcomes.*
Rivaroxaban Placebo Relative Rizk
Outcome (N=3997)  (N=4001) (95% CI) P Value
Lot
Clinically relevant bleeding: principal safety outcome at day 10 111 (2.8) 49(12) 2.3 (183-3.17) =0.001
Any major bleeding 24 (0.6) 11(03) 22(107-445 003
Major bleeding leading to fall in hemoglobin of =2 g/dl 17 {0.4) 7(0.2) — —
Major bleeding leading to transfusion of =2 units of bloed 15 (0.4) 5(0.1) — —
Major bleeding at a critical site 5 (0.1) 1 {=0.1) — —
Fatal major bleeding 5(0.1) 1 {=0.1) - -
Clinically relevant bleeding: principal safety outcome at day 35 164 (4.1) 67 (L7) 2.5 (1.85-3.25) <0.001
Any major bleeding 43(L1) 15 (0.4) 2.9 (160-5.15) <0.001
Major bleeding leading to fall in hemoglobin of =2 g/dI 31 (0.8) 10 (0.2 — —
Major bleeding leading to transfusion of =2 units of blood 24 (0.5 B(0.2) - -
Major bleeding at a critical site 9(0.2) 4 (0.1) — —
Fatal major bleeding 7{0.2) 1 {=0.1) - -
Other safety outcomes
Any cardiovascular event during treatment 51 (1.3) 49 (1.3) - -
Any adverse event during treatment, excluding bleeding 2616 (65.4) 2607 (65.2) — —
Any serious adverse event during treatment, excluding 616 (15.4) 569 (14.7) o —
bleeding




Extended thromboprophylaxis for medically ill patients with cancer:
a systemic review and meta-analysis

Soravis Osataphan,'* Rushad Patell,>* Thita Chiasakul,”® Alok A. Khorana,* and Jeffrey . Zwicker?

Table 1. Designs of the included studies

EXCLAIM 2010 MAGELLAN 2013 APEX 2016 MARINER 2018
Authors Hull et al'® Cohen et al'* Cohen et al'® Spyropoulos et al'?
Year of 2010 2013 2016 2018
publication
Setting International, multicenter International, multicenter International, multicenter International, multicenter
Study design Randomized parallel placebo-controlled Randomized active Randomized active comparator-controlled trial Randomized placebo-controlled trial
trial comparator-controlled trial
Blinding Double blind Double blind Double blind, double dummy Double blind
Cancer status ~ Active cancer or history of cancer History of cancer or active cancer  History of cancer or active cancer History of cancer in the past 5 y
Excludes intracranial neoplasm or Excludes intracranial neoplasm or  Excludes intracranial neoplasm or metastasis, Excludes all active cancers and
metastasis metastasis active lung cancer with residual disease, and nonmelanoma skin cancer
nonmelanoma skin cancer
Intervention 40 mg enoxaparin SC daily for 10 = 4 d 10 mg rivaroxaban daily for 35 = 4 d B0 mg betrixaban orally daily for 35-42 d 10 mg rivaroxaban daily for 45 d after
then enoxaparin 40 mg SC daily for (loading dose, 160 mg); reduced-dose discharge
additional 28 + 4 d betrixaban (40 mg) for patients with severe
renal insufficiency or receiving concomitant
P-glycoprotein inhibitor
Control 40 mg enoxaparin SC daily for 10 = 4d 40 mg enoxaparin SC daily for 40 mg enoxaparin SC daily for 10 + 4 d Placebo for 45 d after discharge
then placebo for additional 28 + 4 d 10+4ad




Mo

Cancar

Mo

Venous Thromboembolism

Study name

AFEX 2016
EXCLAIM 2010
MAGELLAN 2013
MARIMNER 2018

APEX 2018
MAGELLAN 2013
MARINER 2018

Heterogeneity: df = 1 {F=0.37)

Clinically Relevant Bleeding

Study name

APEX 2018
MAGELLAN 2013
MARIMNER 2018

APEX 2016
MAGELLAN 2013
MARINER 2018

Hatarogenaity: df = 1 {F=1.00)

Statistics for sach study Event f Total Odds ratic and 85% Cl
Odds Lower Upper
ratio limit limit Extended Standard
0818 0.535 1576 28/ 492 28 [ 454 —J—
o.710 0.929 1534 o
0.872 0513 1483 28/ 408 31 / 305 —.—
0.778 0.245 2487 5/ 488 7 /533 o
0.848 0613 1.176 e
o.608 0.556 0.876 134 /2620 195/ 2720 —-
0.731 0.558 0857 9572467 133/ 2562 —-—
0.755 0511 1116 45/85518 58 /5479 —a
o718 0613 0.842 -

L} L} 1 I ] |
.1 0.2 0.5 | 2 5 10
Favors extended Favors standard

Statistics for each study Event / Total Ddds ratio and 85% CI
Odds Lower Upper
ratio limit limit Extended Standard
1.442 0618 3364 147482 B/ 452 o
3182 1549 6538  92/565 10/ 540 _
1.823 0.852 3800 187483 11/ 528 o
2.107 1.325 3.350 —=
2.100 1.482 2858 102/3224  50/3264 —
2482 1.780 3443 125/3288 52/3319 —_—
1.710 1.200 2437 B4 /5408 48/ 5451 —
2,081 1.684 2582 =

L L] 1 I 1 ]
0.1 0.2 0.5 | 2 5 10
Favors extended Favors standard

Relative
waight
36.42
1781
3769
a7

48.83
34.63
16.54

Relative
waight
ataa
3780
34.21

3512
3597
3.1
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Surgical risk category*

Very low (see text for definition)
Low
Moderate

High

Emerging Options

GIANCARLO AGNELLI, mp'* anp JOSEPH A. CAPRINI, Mp, Ms, FACS, RvT>">*

The Prophylaxis of Venous Thrombosis in Patients With
Cancer Undergoing Major Abdominal Surgery:

I

Add 1 point for each of the following statements that

Add 2 points for each of the following statements

| apply now or within the past month: that apply:
Interpretation
Estimated VTE risk in the absence of
Score pharmacologic or mechanical prophylaxis
{PEI‘CEI’II]
0 <0.5
1to2 1.5
3tod 3.0
=5 6.0
‘ - LUNY USTEaSY (TOT ORI T, SNTRNTYSOT g OF LA W) .
2 On bed rest or restricted mobilty, including a -J Age 75 or over —
removable leg brace for less than 72 hours —— - History of blood clots, either Deep Venn Thrombosis (DVT)
< Other risk factors (1 point each)™* or Puimonary Embolism (PE) p—
U ASOn risk factors not testod 0 the vaicaion stulos Dt shown in tho Roraturo _l Fam Y h 5'.05)’ of blocod C'CfSi(h'UY‘l{}CSS] —
10 be assocatod with thrombass ncluoe 808
wrsulin, chemotherapy. biood transhmsons, and k - Personal or family history of positive blood test indicating
an increased risk of blood clotting
For women only: Add 1 point for each of the following
statements that apply: Add 5 points for each of the following statements
that apply now or within the past month:
< Cumrent use of birth control or
Hormone Replacement Therapy (HRT) —_— - Elective hip or knee joint replacement surgery
) Pregnant or had a baby within the last month ) Broken hip, pes or leg
< History of unexplained stillbom infant, recurrent « Serious trauma (for example, multiple broken bones due
spontaneous abortion (more than 3), premature birth 10 a fall or car accident)
with toxemia or growth restricted infant
- Spinal cord injury resulting in paralysis
« Expenenced a stroke




Table Z. Predictors of venous throm
cohort by multivariate logiatic regre

Patient oharactersiic

Site af cances

Vary high rigk [BloMach. pancraad)

High risk ung, iymphoma, gynecaiogic,

ganrilcurinany axduding prastaie)

Low risk {broast. colorootal, head and neci
Prechemotherapy platelst count 350 = 10°0
Hermopglobin level bkess than 100 g'L or use of

Qrewtn lacsars
Prechaemuotherapy leukocyin count more thar

11 = 1081
BMI 35 kgime or mans

Development and validation of a predictive model for chemotherapy-associated

Rate of VTE (%)

© Development cohort
M Validation cohort

n=734 n=374
Low (0)

n=1627 n=842
Intermediate (1-2)

Risk category (score)

7.1%

n=340 n=149
High (>3)

r and thia Duke
intherapy-associated VTE
Risk
SO0
£
bladder, ostoular] 1
WL af e 1
of red oell growth faciors 1
an i1 = 1L 1
1




Prediction of venous thromboembolism in cancer patients

Cihan Ay, Daniela Dunkler,® Christine Marosi,? Alexandru-Laurentiu Chiriac,' Rainer Vormittag,' Ralph Simanek,’
Peter Quehenberger,* Christoph Zielinski,? and Ingrid Pabinger

1CImical Division of Haamatology and Hasmaostaseology, Dapartmant of Madicine |, 2Core Unit for Medical Statistics and Informatics, Section of Clinical

Biometrics, *Clinical Division of Oncology, Department of Medicing |, and *Depariment of Medical and Chemical Labaratory Diagnostics, Medical University of
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Figure 1. Kaplan-Meler estimats FPFY indicates positive predective value, and NPV, negative predctive value. erigk of VTE in the expanded risk scoring
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Evaluation of the Khorana, PROTECHT, and 5-SNP scores for
prediction of venous thromboembolism in patients with cancer

Noori A. M. Guman™?© | Roos ). van Geffen'® | Frits|. Mulder?© | Thijs F. van Haaps®
Vahram Hovsepjan! | Mariette Labots® | Geert A. Cirkel* | Filip Y. F. L. de Vos® |

Khorana score® PROTECHT 5-SNP score®®
(points) score (points) (points)
Clinical risk factors - -
Pancreatic, gastric, or primary 2 2
brain cancer
Lung, gynecological, 1 1
lymphoma, bladder.
testicular, or renal
Prechemotherapy platelet il 1
count 2350 x 10%/L
Prechemotherapy hemoglobin 1 1
level <6.2 mmol/L
Prechemotherapy leukocyte 1 1
count >11 x 10%/L
Body mass index 235 kgr’rﬂ2 1
Gemcitabine therapy - 1

Platinum-based therapy -

Prothrombotic SNPs - -

rs6025 (F5 gene) - - N*log(3.79)
rs8176719 (ABO gene) - - MN*log(1.85)
rs1799963 (F2 gene) - - N*log(2.78)
rs2066865 (FGG gene) - - MN*log(1.56)
rs2036914 (F11 gene) - - N*log(1.32)

Note: Brain and renal cancer were added, respectively, to the very high- and high-risk sites, as
suggested previously. 2%

Abbreviations: N, number of risk alleles; SNP, single nucleotide polymorphism; VTE, venous
thromboembolism.
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FIGURE 1 Performance of the risk scores during 12-month follow-up. Cumulative incidence of venous thromboembolism in high- and
low-risk groups by the (A) Khorana score at the threshold of 3, (B) Khorana score at the threshold of 2, (C) PROTECHT score at the threshold
of 3, (D} PROTECHT score at the threshold of 2, (E) 5-SNP score at the threshold of 1.837, and (F) 5-SNP score at the threshold of 1.391
points. Abbreviations: SHR, subdistribution hazard ratio: VTE, venous thromboembolism. [Color figure can be viewed at wileyonlinelibrary.

com)



A clinical prediction model for cancer-associated venous
thromboembolism: a development and validation study in
two independent prospective cohorts

Ingrid Pabinger, Nick van Es, Georg Heinze, Florian Posch, Julia Ried], Eva-Maria Reitter, Marcello Di Nisio, Gabriela Cesarman-Maus,
Neémie Kragijpoel, Christoph Carl Zielinski, Harry Roger Biiller, Cihan Ay
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Figure 3: Nomogram for predicting the 6-month risk of venous thromboembalism

Points for D-dimer concentration and tumour-site risk category can be obtained by calibrating with the point
caliper, and then combined to obtain a total score that can be calibrated with the cumulative 6-month incidence
scale. The equation for predicting 6-manth risk of venous thromboembolism is provided in the appendix (p 7).



EVOLVING VTE TREATMENT IN CANCER PATIENTS IN THE
LAST 20 YEARS
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Figure 2. Diagnostic algorithm for suspected DVT and PE in cancer patients.
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Variable Risk score Predictors for VTE Score?
Very high-risk tumour (stomach, pancreas) 2 Cancer-related risk factors
High-risk tumour (lung, gynaecological, genitourina 1 " . =
) ) Mig3y et ¥ Anti-hormonal therapy for women with hormone receptor-positive breast | 6
excluding prostate) )
cancer or on anthracycline treatment
Haemoglobin level <100 g/l or use of red cell growth 1
factors Time since cancer diagnosis <6 months 4
Prechemotherapy leucocyte count >11 x 1091 1 cvc 3
Prechemotherapy platelet count 2350 x 1071 1 Advanced stage of cancer 2
2
bl 1 Predisposing risk factors
Total Score Risk categol Risk of symptomatic VTE - - .
o e Cardiovascular risk factors (composed by at least two of the following | 5
0 Low 0.3%-1.5% predictors: personal history of peripheral artery disease, ischaemic stroke,
coronary artery disease, hypertension, hyperlipidaemia, diabetes, obesit
1-2 Intermediate 1.8%-4.8% y "y ype yperip y)
>3 High 6.7%-12.9% Recent hospitalisation for acute medical illness 5
o Personal history of VTE 1
Biomarkers
Platelet count 2350 x 1091 2

Khorana AA, et al. Blood 2008; Pabinger |, et al. Lancet Haematol 2018; Gerotziafas GT, et al. Oncologist 2017




Data were obtained from Explorys (IBM Watson, Inc.), which pools data from multiple US healthcare organizations

Angelini DE, et al. Am J Hematol. 2019



Primer proflaksi

Table 1. VTE prophylaxis options in cancer patients

Fondaparinux

selective parenteral indirect factor Xa inhibitor

2.5 mg o.d.

operatively

2.5 mg o.d. beginning 6-8 h post-operatively

DOACS
Apixaban
Rivaroxaban

Mot recommended
Mot recommended

Mot recommended
Mot recommended

Mechanical prophylaxis
IPC

Venous foot pump

GCSs

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”

If pharmacological VTE prophylaxis is
contraindicated”

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological WTE prophylaxis is
contraindicated”

Options Hospitalised patients Surgical patients Ambulatory patients
Heparins”
UFH 5000 IU every 8 h 5000 IU 2-4 h preoperatively and every 8 h —_
thereafter
Bemiparin 3500 anti-Xa IU o.d. 3500 anti-Xa IU starting 2 h preoperatively or 3500 anti-Xa IU o.d."
6 h post-operatively and 3500 anti-Xa IU o.d.
thereafter
Dalteparin 5000 anti-Xa IU o.d. 5000 anti-¥a IU 12 h preoperatively and 5000 anti-Xa IU 0.d.”"
5000 anti-Xa |U o.d. thereafter
Enoxaparin 4000 anti-Xa IU o.d. 4000 anti-Xa |U 12 h preoperatively and 4000 anti-Xa IU o.d.”
4000 anti-Xa IU o.d. thereafter
Madroparin 3800 anti-Xa IU o.d. (if weight =70 kg: 2850 anti-Xa IU 2-4 h preoperatively and 3800 anti-Xa IU o.d. (if weight
5700 anti-Xa IU/kg o.d.) 2850 anti-Xa |U o.d. thereafter =70 kg: 5700 anti-Xa IU u.d.}b
Tinzaparin 4500 anti-Xa IU o.d. 4500 anti-¥Xa IU o.d., beginning 12 h post- 4500 anti-Xa IU o.d.”

Mot studied in the outpatient
prophylaxis setting

2.5 mg orally b.id.”
10 mg orally od.”

Mot recommended

Mot recommended

Mot recommended




CAPRINI skoru risk degerlendirmesi

Cerrahi turi

Tromboproflaksi kontrendikasyonlari




Table 1. VTE prophylaxis options in cancer patients

Options Hospitalised patients Surgical patients Ambulatory patients
Heparins®
UFH 5000 IU every 8 h 5000 IU 2-4 h preoperatively and every 8 h —
thereafter
Bemiparin 3500 anti-Xa IU o.d. 3500 anti-Xa IU starting 2 h preoperatively or 3500 anti-Xa IU 0.d."
6 h post-operatively and 3500 anti-Xa IU o.d.
thereafter
Dalteparin 5000 anti-Xa IU o.d. 5000 anti-¥a IU 12 h preoperatively and 5000 anti-Xa IU 0.d.”"
5000 anti-Xa IU o.d. thereafter
Enoxaparin 4000 anti-Xa IU o.d. 4000 anti-Xa IU 12 h preoperatively and 4000 anti-Xa IU o.d.”
4000 anti-Xa IU o.d. thereafter
Nadroparin 3800 anti-Xa IU o.d. (if weight =70 kg: 2850 anti-Xa IU 2-4 h preoperatively and 3800 anti-Xa IU o.d. (if weight

5700 anti-Xa IU/kg o.d.)
Tinzaparin 4500 anti-Xa IU o.d.

Selective parenteral indirect factor Xa inhibitor

Fondaparinux 2.5 mg o.d.
DOACs
Apixaban Mot recommended
Rivaroxaban Mot recommended
Mechanical prophylaxis
IPC If pharmacological VTE prophylaxis is

contraindicated®
Venous foot pump If pharmacological VTE prophylaxis is
contraindicated®

GCSs If pharmacological VTE prophylaxis is
contraindicated”

2850 anti-¥a IU o.d. thereafter
4500 anti-¥a IU o.d., beginning 12 h post-

operatively

2.5 mg o.d. beginning 6-8 h post-operatively

Mot recommended
Mot recommended

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated®

=70 kg: 5700 anti-Xa IU o.d.)"
4500 anti-Xa IU 0.d."

Mot studied in the outpatient
prophylaxis setting

2.5 mg orally b.id.”
10 mg orally 0.d.”

Not recommended
Not recommended

Not recommended

Preoperatif proflaksi baslanmasi
VTE oranlarini postoperatif
baslanmasina gore azaltir.




IPC, GCS. -2 Tek basina kullanimini destekleyecek
yeterli veri yok.
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Apixaban to Prevent Venous Thromboembolism
in Patients with Cancer

1809 Patients were assessed for eligibility

1

1235 Ware axcluded
728 Did not meet inclusion erileria
507 Declined to participate or were

not eligible

574 Underwent

randormization

]

L

291 Were assigred to receive apikaban
288 Recaived apixaban
3 Did not receive apixaban

283 Were assigned to receive placeba
275 Recaived placeba
£ Did not recaive placebs

)

208 Were included in the analysis
170 Continued the trial regirmen
bo LEO days
105 Discontinued the trial regimen
13 'Were lost te follow-up

275 Were incduded in the analysis
153 Continued the trial regimen
1o LEO days
111 Discontinued the trial regimen
11 ‘Were lost to follow-up




Table 2. Efficacy and Safety Clinical Outcomes.

Apixaban Placebo Hazard Ratio
Outcome (N=288) [N=275) [95% CIj* P Value
Venous thromboembaolism — no. (36) 12 (4.2) 28 (10.2) 0.41 (0.26-0.65) «0.001
Deep-vein thrombaosis — no. (%) 7 (2.4) 12 [4.4)
Pulmonary embolism — no. (%) T 5(1.7) 16 (5.3)
Incidental pulmonary embolism — no.ftotal no. 3(5 616
Major bleeding episode
Any episode — na. [%) 10 (3.5) 5 (1.8 200 (1.01-3.95)  0.046
Severity of episode — no.jtotal no. [%6)§
Category 1 1/10 {10] 0
Category 2 8/10 (80) 3/5 (60)
Category 3 1/10 (10} 2/5 (40)
Category 4 0 0
Clinically relevant nonmajor bleeding — no. (%) 21 (7.3) 15 {5.5) 1.28 (0.89-1.34)
Outcome occurred during the treatment period — no. (%)
Venous thromboembaolism 3(1.0) 20 (7.3) 0.14 [0.05-0.47)
Major bleeding episode 6(2.1) 3(L1) 1.89 (0.39-9.24)
Death from any cause — no. (%) 35 (12.2) 27 (5.8) 1.25 {0.95-1.71)
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Figure 2. Kaplan—Meier Cumulative Event Rates of Venous Thremboembaolism. Figure 3. Kaplan—Meier Cumulative Event Rates of Major Bleeding.

The inset shows the same data on an enlarged y axis. The inset shows the same data on an enlarged y axis.
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Table 2. Primary Efficacy End Points during the Period up to Day 180 and during the Intervantion, According to Trial Group.™

ORIGINAL ARTICLE

Rivaroxaban for Thromboprophylaxis in
High-Risk Ambulatory Patients with Cancer

End Point Up to Day 180 During Intervention
Placeba Rivaroxaban Hazard Ratio Placeba Rivaroxaban Hazard Ratio
[N=421)  [N=420) (95% ) (N=421)  (N=420) (95% CI)
Primary efficacy compasite end point 37 (8.8) 25 (6.0)  0.66 (0.40-1.09)t 27 (6.4) 11 (2.6)  0.40 (0.20-0.80)
Symptomatic event 19 (4.5) 15 (3.6) — 12 (2.9) 5 (1.2) —
Symptomatic proximal OVT in lower & (1.9) 9(21) 112 (0.43-2.91) 4 (L0) 3(0.7) 072 (0.16-3.22)
limb
Symptomnatic distal DVT in lower limb 5 (1.2) 2(0.5)  0.40 (0.08-2.07) 2 (0.5) 0 NA
Symptomatic OVT in upper limb 6 (1.4) 4(1.0) 067 (0.19-2.39) 6 (1.4) 2(05) 0.33 (0.07-1.63)
Symptomatic nonfatal pulmonary 5003 5(1.2) 102 [0.29-3.5%) ] 1(0.2) MA
embalism
Asymptomatic eventt 18 (4.3) 9 (2.1) — 15 (3.6) 5 (1.2) —
Asymptomatic proximal DVT in 11 (2.6) 4(1.0) 035 (0.11-1.11) 10 (2.4) 3(07)  0.29 {0.06-1.07)
loweer limb
Incidental pulmanary embalism 10 (2.4) 6 (1.4 059 (0.21-162) 5(1.2) 2(05) 0.38 (0.07-1.98)
Venous thromboembolism—related death 3 (0.7) 1(0.2) 033 (0.03-3.18) 1(0.2) 1(0.2) 0.97 (0.06-15.55)
Table 3. Primary Safety End Points, According to Trial Group.™
Placebo Rivaroxaban Hazard Ratio
End Paint (M =404) (M =405) [95%% CI) P Valua
no. of patients with event (58]
Primary safety end point: major bleeding 4 (1.0) 8 (2.0 1.96 (0.59-6.49) 0.26
Secondary safety end point: clinically relevant 8(2.00 11 (2.7) 1.34 (0.54-3.332) .53
nonmajor bleeding
Major and clinically relevant nonmajor bleeding 12 (3.0) 19 (4.7) 1.54 (0.75-3.17) 0.24







Table 1. VTE prophylaxis options in cancer patients

Options Hospitalised patients Surgical patients
Heparins®
UFH 5000 IU every 8 h 5000 IU 2-4 h preoperatively and every 8 h
thereafter
Bemiparin 3500 anti-Xa IU o.d. 3500 anti-Xa IU starting 2 h preoperatively or
6 h post-operatively and 3500 anti-Xa IU o.d.
thereafter
Dalteparin 5000 anti-Xa IU o.d. 5000 anti-Xa IU 12 h preoperatively and
5000 anti-Xa IU o.d. thereafter
Enoxaparin 4000 anti-Xa IU o.d. 4000 anti-Xa IU 12 h preoperatively and
4000 anti-Xa IU o.d. thereafter
Madroparin 3800 anti-Xa IU o.d. (if weight =70 kg: 2850 anti-Xa IU 2-4 h preoperatively and
5700 anti-Xa IU/kg o.d.) 2850 anti-Xa IU o.d. thereafter
Tinzaparin 4500 anti-Xa IU o.d. 4500 anti-Xa IU o.d., beginning 12 h post-

Selective parenteral indirect factor Xa inhibitor

Fondaparinux

DOACS
Apixaban
Rivaroxaban
Mechanical prophylaxis

IFC

Venous foot pump

GC5s

2.5 mg o.d.

Mot recommended
Mot recommended

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”

If pharmacological VTE prophylaxis is
contraindicated”

operatively

2.5 mg o.d. beginning 6-8 h post-operatively

Mot recommended
Mot recommended

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological WTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”

Ambulatory patients

3500 anti-Xa IU o.d.”

5000 anti-Xa IU o.d.™
4000 anti-Xa IU o.d.”
3800 anti-Xa IU o.d. (if weight

=70 kg: 5700 anti-Xa IU o.d.)"
4500 anti-Xa IU o.d.”

Mot studied in the outpatient
prophylaxis setting

2.5 mg orally b.i.d.”
10 mg orally ad”

Mot recommended

Mot recommended

Mot recommended

VTE tedaviden
sonraki ilk 3 ay
>%50 den fazla

Progresse hastaliklar
Khorona skor >2

DOAC = 6 ay
LMWH - 6 ay



Cerrahi disi akut medikal problem nedeniyle
vatan hastada tromboproflaksi

* Optimal olarak dizayn edilmis bir calisma yok.

* Yatan hastaya siklikla tromboproflaksi yapiimakta

* PAUDA ve IMPROVE risk skorlamasi mevcut ama spesifik degil
e Khorona skoru kullanilabilir

* Bu grupta DOAC yarari net degil VTE vs Kanama

* Taburculuk sonrasi 4 hafta LMWH kullanimi planlanabilir



Table 1. VTE prophylaxis options in cancer patients

Options

Heparins®
UFH

Bemiparin

Dalteparin
Enoxaparin
Madroparin

Tinzaparin

Hospitalised patients

5000 IU every 8 h

3500 anti-¥a IU o.d.

5000 anti-Xa IU o.d.

4000 anti-Xa IU o.d.

3800 anti-Xa IU o.d. (if weight =70 kg:

5700 anti-Xa IU/kg o.d.)
4500 anti-Xa IU o.d.

Selective parenteral indirect factor Xa inhibitor

Fondaparinux

DOACs
Apixaban
Rivaroxaban
Mechanical prophylaxis

IFC

Venous foot pump

GC5s

2.5 mg o.d.

Mot recommended
Mot recommended

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”

If pharmacological VTE prophylaxis is
contraindicated”

Surgical patients

Ambulatory patients

5000 IU 2-4 h preoperatively and every 8 h
thereafter

3500 anti-Xa IU starting 2 h preoperatively or
6 h post-operatively and 3500 anti-Xa IU o.d.
thereafter

5000 anti-Xa IU 12 h preoperatively and
5000 anti-Xa IU o.d. thereafter

4000 anti-Xa IU 12 h preoperatively and
4000 anti-Xa IU o.d. thereafter

2850 anti-Xa IU 2-4 h preoperatively and
2850 anti-Xa IU o.d. thereafter

4500 anti-Xa IU o.d., beginning 12 h post-
operatively

2.5 mg o.d. beginning 6-8 h post-operatively

Mot recommended
Mot recommended

If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”
If pharmacological VTE prophylaxis is
contraindicated”

3500 anti-Xa IU o.d."

5000 anti-Xa IU 0.d.”"
4000 anti-Xa IU o.d.”
3800 anti-Xa IU o.d. (if weight

=70 kg: 5700 anti-Xa IU o.d.)"
4500 anti-Xa IU o.d.”

Mot studied in the outpatient
prophylaxis setting

2.5 mg orally b.id.”
10 mg orally od”

Mot recommended
Mot recommended

Mot recommended










Long-term Extended

First5-10days | | | 3-6months | | Beyond 6 months .
after VTE ] | | |

>

* Continue if active cancer or ongoing anti-cancer treatment, with
periodic reassessment of the risks and benefits

* Bleeding Risk

* The risk of clinically relevant bleeding with anticoagulation is highest during the first month of
therapy but is lower thereafter




ACUTE PHASE - 5-10 day

LONG-TERM PHASE - 3-6 months

EXTENDED PHASE - beyond 6 months




Table 2. Treatment options for VTE in cancer patients

Drug Initial treatment of established VTE (5-10 days) Long-term phase (first 3-6 months) and extended phase
(beyond 6 months)

Heparins (LMWH)

Dalteparin 100 anti-Xa 1U/kg every 12 h, or 200 anti-Xa IU/kg o.d. for 150 anti-Xa IU/kg o.d. after day 30
the first 30 days
Enoxaparin 100 anti-Xa IU/kg every 12 h, or 150 anti-Xa IU/kg o.d. 100 anti-Xa IU/kg every 12 h, or 150 anti-Xa |U/kg o.d.
Tinzaparin 175 anti-Xa IU/kg o.d. 175 anti-Xa IU/kg o.d.
Nadroparin 86 anti-Xa IU/kg every 12 h, or 171 anti-Xa IU/kg o.d. 86 anti-Xa IU/kg every 12 h, or 171 anti-Xa IU/kg o.d.
Bemiparin 115 anti-Xa IU/kg o.d. 115 anti-Xa IU/kg o.d.
Heparins (UFH)
UFH 80 IU/kg iv. bolus, then 18 IU/kg/h i.v.; adjust dose based —
on aPTT
DOACs
Edoxaban —_ 60 mg, o.d.

30 mg, o.d. if: (i) CrCl <50 ml/min, (ii) <60 kg or
(iii) patients receiving P-glycoprotein inhibitors

Rivaroxaban 15 mg every 12 h for 3 weeks 20 mg o.d.
Apixaban 10 mg every 12 h for 7 days 5 mgevery 12 h

Vitamin K antagonists
Acenocoumarol —_ Adjust dose to maintain INR 2-3
Phenprocoumon —_ Adjust dose to maintain INR 2-3
Warfarin — Adjust dose to maintain INR 2-3

Xa, activated coagulation factor X; aPTT, activated partial thromboplastin time; CrCl, creatinine clearance; DOAC, direct oral anticoagulant; INR, international normalised ratio; iv.,
intravenous; LMWH, low-molecular-weight heparin; o.d., once daily; UFH, unfractionated heparin; VTE, venous thromboembolism.




LMWH=[l, A]

UFH® I, A]
Fondaparinux®[l, A]
Apixaban®< [I, A]
Rivaroxaban®< I, A]

Acute phase
5-10 days

LMWH [1, A]

Long-term phase Apixaban®* [l, A]
3-6 months Edoxaban®®[l, A]

Rivaroxaban®* [I, A]

LMWH [lil, B]
Apixaban®= [lll, B]
Edoxaban®¢ [lll, B]
Rivaroxaban®® [lll, B]
VKAs [lll, B]

Extended phase
=6 months

Figure 3. Treatment of CAT.

Purple: general categories or stratification; turguoise: combination of treatments or other systemic treatments.

CAT, cancer-associated thrombosis; CrCl, creatinine clearance; CYP3A4, cytochrome P450 3A4; DOAC, direct oral anticoagulant; DVT, deep vein thrombosis; Gl,
gastrointestinal; HIT, heparin-induced thrombocytopaenia; LMWH, low-molecular-weight heparin; UFH, unfractionated heparin; VKA, vitamin K antagonist.
*Preferred option over UFH or fondaparinux.

“UFH to be considered in patients with renal impairment, defined as CrCL <30 ml/min.

“Fondaparinux if previous HIT.

dCaution in patients receiving potent inhibitors or inducers of CYP3A4 and P-glycoprotein or with luminal Gl cancers.

*There are some clinical situations in which DOACs are contraindicated: triple-positive antiphospholipid syndrome, renal failure with CrCl <15 ml/min, pregnancy and
lactation. Limited clinical experience in patients with thrombosis of unusual location (upper-limb DVT, CAT, venous sinus thrombosis or splanchnic thrombosis). In
patients with brain metastases, LMWH should be used.
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* Moderate/severe Gl Strong CYP3A4 and
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= Recent and/or or inducers
life-threatening bleeding

LMWH or oral Xa inhibitors

Beyond 6 months of
anticoagulant treatment

Consider extending anticoagulation
if active cancer

(i.e. metastatic or unresectable,
locally advanced disease)

Figure 4. Treatment of CAT with respect to shared decision making in the ambulatory patient.
Purple: general categories or stratification; white: other aspects of management; turguoise: combination of treatments ar other systemic treatments.
Xa, activated coagulation factor X; CAT, cancer-associated thrombosis; CYP3A4, cytochrome P450 3A4; Gl, gastrointestinal; LMWH, low-molecular-weight heparin.



DOACS FOR THE TREATMENT OF CAT

Potential therapeutic iIssues

Patients receiing potent inhibitors or inducers of CYP3A4 and P-glycoprotein

Luminal Gl cancers, urothelial cancers

Trnple-positive antiphospholipid syndrome
Renal failure with CrCl <15 mil/min

Pregnancy and lactation

Patients with thrombosis of unusual location (upper-imb DVT, CAT, venous
sinus thrombosis or splanchnic thrombosis)
Patients with brain metastases (LMVWH should be used)

—
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CAT in special populations

! ! !

hd N N
. . Obese patients Patients with persistent,
Patlrmnta;"wnl:t; I::mal (weight =120 kg or severe thrombocytopenia
P BMI >40 kg/m?) (<50 000/pl)
N he A N
. ) High risk of thrombus Low risk of thrombus
CrCl 30-60 ml/min CrCl <30 ml/min progression progression

f—\/—
UFH followed by VKAs

LMWH or LMWH (preferred) or Full-dose anticoagulation Intermediate- to
oral Xa inhibitors plus platelet transfusion prophylactic-dose

to maintain platelet count LMWH;

oral Xa inhibitors

or LMWH adjusted by anti-
Xa activity

=40-50 000/pl or if platelet count

vena cava filter plus low- <25 000/pl, stop

or intermediate-dose anticoagulation
LMWH

Figure 5. Treatment of CAT in special populations.

Purple: general categories or stratification; white: other aspects of management; turquoise: combination of treatments or other systemic treatments.

Xa, activated coagulation factor X; BMI, body mass index; CAT, cancer-associated thrombosis; CrCl, creatinine clearance; LMWH, low-molecular-weight heparin;
UFH, unfractionated heparin; VKA, vitamin K antagonist.



CAT vena cava filtresi

 Etkinligi ve guivenligi RKC'larda degerlendirilmemistir.
* Antikoagulan tedaviye ek olarak vena kava filtrelerinin kullanilmasi

— PE insidansini azaltabilir,
— DVT riskini artirir
- Tek basina antikoagiilasyona gore sagkalim faydasi yok










TABLE 4. Estimated Prices for Anticoagulants

Medicare  Price Per
HCPCS Payment Limit  Dose Price Per Day
Setting Agent Dose Schedule Dosage (US$) (Us$) (US$)
Pharmacologic (anticoagulant) prophylaxis
Hospitalized Unfractionated 5,000 U Every 8 hours 1,000 U 0.199 1.00 299
medical heparin
patients Dalteparin 50000  Once daily 2500U 14982 2996 29.96
Enoxaparin 40 mg Once daily 10 mg 0872 349 3.49
Fondaparinux 2.5 mg Once daily 0.5 mg 2.283 1142 11.42
Surgical Unfractionated 5,000 U 2-4 hours preoperatively and 1,000 U 0.199 1.00 2.99
patients heparin every 8 hours thereafter (postoperatively)
Dalteparin 2500 U 2-4 hours preoperatively and 2500 U 14.982 14 98 29.96
5,000 U once daily thereafter (postoperatively)
or
5,000 U 2-4 hours or 10-12 hours
preoperatively and 5,000 U
once daily thereafter
Enoxaparin 40 mg 2-4 hours or 10-12 hours 10 mg 0.872 3.49 3.49
preoperatively and once daily (postoperatively)
thereafter
Fondaparinux 2.5 mg Once daily beginning 6-8 hours 0.5 mg 2283 1142 11.42
postoperatively
Outpatients Dalteparin 5,000 U Once daily 2500 U 14.982 29.96 29.96
Enoxaparin 40 mg Once daily 10 mg 0872 349 3.49
Fondaparinux 2.5 mg Once daily 0.5 mg 2283 1142 11.42
Apixaban 2.6 mg Twice daily MNA NA 7.78 15.66
Rivaroxaban 10 mg Once daily MA MA 1569 15.69




Tesekkdrler...










Insidental CAT

* Kanser hastalarinda VTE, kanser evrelemesi veya kanser tedavisine yanitin
degerlendirilmesi icin istenen rutin gorintileme taramalarinda vakalarin
yvaklasik yarisinda tesadifen teshis edilir.77 Tesadufen tespit edilen VTE, goz
ardi edilemeyecek bir tekrarlayan tromboz riski ile iliskili olsa da, yakin
zamanda yapilan bir arastirmada, CAT hastalarinin meta-analizi, tesadufi
VTE'nin, semptomatik VTE ile karsilastirildiginda 6 ayda daha dusuk VTE
nikst oraniyla iliskili oldugunu (RR 0.6, %95 CI 0.4-0.9) ve major kanamada
artis egiliminin oldugunu (RR 1.47, 95% Cl 0.4-0.9) bildirmistir. %95 CI 0,99-
2,2).78 12 aylik tekrarlayan VTE insidansi, subsegmental PE'li hastalarda ve
daha proksimal PE'li hastalarda (%6,4'e karsi %6,0) benzer
gorinmektedir.75 Bu nedenle, antikoagulan tedavi 6nerilmektedir.
Subsegmental PE'li cogu hastada, yeterli kardiyopulmoner sistemin mevcut
olmasi kosuluyla, kanama riski yuksek oldugunda veya eslik eden DVT
olmadan tek bir subsegmental arter tutulumu oldugunda dikkatli bir
yvaklasim veya daha kisa sureli antikoagtlasyon disunulebilir



* Dogrudan oral faktor Xa inhibitorleriyle ilgili RKC'ler, birincil sonuclar,
calisma ve tedavi suresi, dahil edilen kanser turleri ve Ust
gastrointestinal kanserli hastalarin orani acisindan heterojendi (Ek
Tablo S9, https ://doi. org/10.1016 /j.annonc.2022.12.014). Bire bir
karsilastirmalarin olmayisi, bir ajanin digerlerinden daha iyi
performans gosterip gosteremeyecegine iliskin sonuclari daha da
sinirlamaktadir. Su anda, direkt trombin inhibitéri dabigatranin CAT
tedavisinde kullanimini degerlendiren bir calisma yok



Statins Decrease the Occurrence of Venous
Thromboembolism in Patients with Cancer

Danai Khemasuwan, MD, Matthew L. DiVietro, DO, Kawin Tangdhanakanond, MD, Sherry C. Pomerantz, PhD,
Glenn Eiger, MD
Albert Einstein Medical Center, Philadelphia, Penn.

1194 patients were reviewed
454 were excluded

- 18 were advanced age

3 - 244 had benign tumor

- 36 had other malignant cancer

- 86 had single hospital visit

- 70 had prior anticoagulation therapy

740 patients were included

y
194 on statins 546 not on statins
y A )
L y Y l
16 had venous 178 not had venous 116 had venous 430 not had venous
thrombosis thrombosis thrombosis thrombosis

Figure 1  Study population.



Table 3 Summary of Statins Used

Standard Dose High Dose Total No.

(<40 mg) (>40 mg) of Patients
Type of Statins Used (N = 184) (N=10) (N=194)
Simvastatin 50 2 52 (27%)
Atorvastatin 103 3 106 (55%)
Lovastatin 14 2 16 (8%)
Pravastatin 10 2 12 (6%)
Rosuvastatin/fluvastatin = 7 1 8 (4%)

Table 5 Logistic Regression Analysis of Factors Related to
Venous Thromboembolism and Occurrence of Venous
Thromboembolism

Factors OR 95% (I P Value
Immobilization 2.88 1.74-4.75 <.001
Metastatic disease 2.07 1.34-3.18 .001
Current chemotherapy 1.77 1.10-2.86 .019
Smoking 0.63 0.39-1.01 .055
Aspirin use 0.69 0.40-1.20 .188
Statin use 0.33 0.18-0.59 <.001

OR = odds ratio; CI = confidence interval. P <.05.



* Primer ve metastatik beyin tumorlu hastalarda venoz
tromboembolizmin (VTE) tedavisi ve dnlenmesi birbiriyle
celisen iki konu nedeniyle karmasik hale gelmektedir. Beyin

tumoru olan hastalar, hiper
cerrahisi prosedurleri ve sikl
gelistirme acisindan onemli

pihtilasma durumu, beyin
Ikla bacak parezi nedeniyle VTE

oir risk tasir. Ancak

antitrombotik ajanlarin norolojik kotulesmeyle birlikte
tumor icine kanamayi hizlandirabilecegine dair endiseler

vardir.



* Beyin tumorld hastalarda akut V1
kanserli ve kansersiz diger hasta
Antikoagulasyon tedavinin teme

'E'yi yonetme ilkeleri,
arla aynidir.
tasidir ve tedavi kararlari,

antikoagulasyona bagli kanama

komplikasyonlari riski ile

tedavi edilmeyen ve tekrarlayan VTE risklerini dengeler.

e Yuksek turoveri olanlar daha fazl

a kanamaya eqgilimli

e Bevacizumab hem kanama hem vte nedeni



Risk factors for with therapy and risk of major bleeding in low,
moderate, and high risk categories

Risk factors*

= Age =85 years
= Age >75 years

= Previous bleeding
= Cancer

* Metastatic cancer
= Renal failure

= Liver failure
Thrombocytopenia
Previous stroke

Pi
H

Antiplatelet therapy

= Poor anticoagulant control

= Comorbidity and reduced functional capacry
« Recent surgery®

» Frequent falls

= Alcofol abuse

Estimated absolute risk of major bleeding (%)

Categorization Low risk® Moderate risk® High risk®
of risk of bleeding® (0 risk factors) {1 risk factor) (22 risk factors)

Anticoagulation 0 to 3 months!

Baseline risk (%) 06 12 48

Incressed risk (%) 1 z s

Total risk (%) 168 5.2 12.8%
Anticoagulation after first 3 months*

Baseline risk (3/years) 03" 0.6 225

Increased risk (%/years) 05 1 24

Total risk (%/years) 0.8 1.6 265

GI: gastrointestingl; UFH: unfractionatad heparin; LMWH; low mlecular Weight Repann; VKA: VIEamin K-dependant antaganist (ie, warfanin);
VTE: venous thromboembolism,

# The increase in bieeding associated with a risk factor will vary with (1) severity of the risk factor (eg, location and extent of metastatic
disease, platelet count), {2) temporal relationships (eg, interval from surgery or 8 previous blzeding episod), and {3) how effectively a previous
Cause of bleeding was CoEcted (e, UppEr-GI blesding).

1 Important for parenteral anticoagulation (eg, first 10 days), but less impartant for long-term or extended anticoagulation.

A Althaugh there is evidence that risk of bieeding increases with the prevalence of risk factors, this categarization scheme has nt been
validated. Furthermore, a single risk factor, when severe, will result In a high risk of bleeding {eg, major surgery within the past 2 days, severe
thrombocytopenia)

© Compared with low-risk paiEnts, Moderate-risk PatENts are assumed ta have a 2-(old risk and high-risk patients an 8-fold risk of major
bleeding.

5 The 1.6% corresponds to the average of majar blseding with Initial UFH or LMWH therapy fallowed by VIGA therapy. We estimated baseline sk
by assuming & 2.6 relative risk of Major bleeding with anticoagulstion (refer to footnate +).

¥ Consistent with frequency of major bleeding observed by Hull et al in high-risk patients!1]

+ Wie estimate that anticoagulation is associated with a 2.6-fold increase in major bleeding based an comparison of extended anticaagulation
with no extended anticoagulation. The relative risk of major bleeding during the first 3 months of therapy may be greater than during extended
ViGA therapy because (1) the intensity of anticoagulation with initial parenteral therapy may be greater than with VKA therapy; () anticoagulant
control wil be less stable during the first 3 months; and (3) predispositions to anticoagulant:induced bieeding may be uncovered during the first
3 months of therapy. However, studies of PaUENtS WIth acute coronary syndromes do not SUGGest 3 2.6 relative sk of major bigsding with
parenteral anticoagulation (89, UFH or LMWH) compared with contral,

+Our estimated baseline risk of major bieeding for low-risk patients (and adjusted up for moderate- and high-risk groups as per footnote ).
** Consistent cy of major of extended for VTE.

Refarence;

Hagarin for 5§ days as compared with 10 days i the initial treatment of proximal vanous hrombesis. N Engl 1 Med

D, Raskob GE, Rosenbicom B, et
2221260,

vany and fraventian of Thrombesis, 9th
sion of Elsevier Inc, All rights

et

Asproduced from: Kearon C, Akl EA, Comercta Al et al. Antt heragy for VTE disease; Antithombotic
American College of Chest Physicians Evidence-Based Clincal Practice Guidelnes, Chest 2012; 1 95, Table used with the per

leont UpToDate®




- Mutlak kontrendikasyonlar : Antikoagulasyonun mutlak

Koagulopati, sidc
trombositopeni,

kontrendikasyonlari arasinda akut (<48 saat) intrakraniyal
Kanama, kontrolstiz malign hipertansiyon, siddetli

etli trombosit fonksiyon bozuklugu, siddetli
Kalitsal kanama bozuklugu ve son 7 ila 14

gun icinde yukse
alir.

K riskli invazif intrakraniyal prosedur yer

« Oneri sirasi doac=> Imwh=>varfarin
« Kanit duzeyleri grade 2 ¢



« Heparinin yarilanma omrunun kisa olmasi ve protamin
sulfat ile hizh bir sekilde geri donus yapabilmesi nedeniyle

Klinik olarak stabil olmayan ve kanama riski yuksek olan

nastalarda baslangicta fraksiyone olmayan

neparini (bolussuz) kullanmayi tercih ediyoruz .



https://www.uptodate.com/contents/protamine-sulfate-drug-information?topicRef=5201&source=see_link
https://www.uptodate.com/contents/protamine-sulfate-drug-information?topicRef=5201&source=see_link
https://www.uptodate.com/contents/heparin-unfractionated-drug-information?topicRef=5201&source=see_link
https://www.uptodate.com/contents/heparin-unfractionated-drug-information?topicRef=5201&source=see_link
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