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Cardiovascular Complications in Cancer Patient
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Incidence of VTE In cancer patients

Patients with cancer: 19.8% 2nd leading cause of
death in cancer

patients

One-fifth of all VTE occurs in patients with cancer



Incidence of VTE After Cancer Diagnosis

Incidence rate per 100 patient

Pancreas Galcentjpe years (95% ClI)
Brain Pancreas 14.6 (12.216.5)
Ovary Brain 12.1 (10.814.0)

Stomach Ovary 11.9 (10.613.2)

Lung Stomach 10.8 (9.512.3)
Uterus Lung 10.1 (9.510.8)
Colon Uterus 7(5.%8.3)
Haematological Colon 6.7 (6.27.2)
Prostate Haematological 4.5(4.14.8)
Breast Prostate 4.4 (4.@4.7)
Bladder | | Breast 3.2(2.43.4)
0 5 10 15 Bladder 2.7 (2.43.0)

Incidence rate of first VTE per 100 patiepears

Cohen A®t al, Thromb Haemos2017;117:5¢65



Prevalence of Tumour Types in Active Cancer
Associated Thrombosis

Patients with active cancer* and a first VTE

Commoncancer types (%) DVT (n=3055) PE (n=3537) Total (N=6592)
Prostate (nen) 19.1 16.1 17.5
Breast (women) 14.0 16.0 15.1
Lung 10.3 17.0 13.9
Colon 12.6 12.5 12.5
Ovarian (women) 8.5 10.3 9.5
Haematological 11.8 8.7 10.1
Bladder 6.1 3.8 4.8
Uterus (women) 5.2 3.3 4.2
Pancreas 4.2 3.7 3.9
Stomach 3.4 3.8 3.6
Brain 2.6 2.5 2.5

*Defined as an admission to hospital with a primary diagnosis of cancer (excludinrgatanoma skin cancer), or a recordingafliation, chemotherapy or bone marrow transplantation
in HES records

Cohen A®t al, Thromb Haemos2017;117:5¢€65
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Meccanismidel tromboembolismovenosoassociatial
cancro

Ipercoagulabilita

Fattore tissutale

Fattore procoagulante cancro-relato

Mucine

Citochine inflammatorie

Radiazioni ionizzanti

Compressione vascolare

Cateteri venosi centrali cancro-relata

Immobilizzazione
prolungata

Agenti chemioterapici

Danno EH
endoteliale venosa

Gltal Cardiol(Rome). 2018 Sep;19(9)63

cancro.
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Farmacioncologiciassociatia tromboembolismovenoso

Inibitori dell'angiogenesi

Lenalidomide
Talidomide
Pomalidomide

Inibitori dell'istone deacetilasi
Vorinostat

Agenti alchilanti
Cisplatino

Inibitori delle tirosinchinasi

Dabrafenib
Sunitinib
Pazopanib
Axitinib
Nilotinib
Erlotinib
Ponatinib
Ziv-aflibercept
Cabozantinib
Trametinib

Anticorpi monoclonali anti-VEGF
Bevacizumab
Inibitori di mTOR

Everolimus

mTOR, mammalian target of rapamycin; VEGF, fattore di crescita en-
doteliale vascolare.

Gltal Cardiol(Rome). 2018 Sep;19(9%63



Anticoagulationin cancerpatients with AF

C Whatisanactivecancer?
C Anticoagulatiorduringthe first 6 months

C Durationof anticoagulation



Definizionedi cancroattivo secondo
1Q LyﬁéNyI- iji\zyl- f { 2HaT®s1a8is

|| cancroattivo e definito come:

C Cancradiagnosticatonegliultimi 6 mesi
C Recidivadi cancrqg cancroregionalmenteavanzatoo metastatico
C Cancroper il quale e stato effettuato trattamento negliultimi 6 mesi

C Neoplasiaematologi@chenon e in remissionecompleta

KhoranaA et al. Journal afhrombosisand Haemostasi?018



Anticoagulationin cancerpatients with VTE

C Whatisanactivecancer?
C Anticoagulationduringthe first 6 months

C Durationof anticoagulation



ORIGINAL ARTICLE

Low-Molecular-Weight Heparin

versus a Coumarin for the Prevention
of Recurrent Venous Thromboembolism

in Patients with Cancer

N Engl ) Med 2003;349:146-53.

Gold standard del trattamento del TEV
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CONCLUSIONS
In patients with cancer and acute venous thromboembolism, dalteparin was more effec-
tive than an oral anticoagulant in reducing the risk of recurrent thromboembolism with-

CLOT trial

out increasing the risk of bleeding.

Lee AY et al.



Efficacy and Safety of LMWH Versus VKA in the
Treatment of CanceAssociated Thrombosis

Recurrent VTE Major bleeding events
Study RR (95% Cl) RR (95% Cl) Study RR (95% ClI) RR (95% ClI)
Meyer , 0.70 (0.1471 3.43) Meyer —— 0.44 (0.17i 1.13)
CLOT { 0.51 (0.33i 0.79) cLoT - 1.57 (0.791 3.14)
Hull —— 0.44 (0.191 0.99) |

| Hull —H— 1.00 (0.38i 2.64)
Deitcher - 0.66 (0.18i 2.52) ‘

| Deitcher — 3.04 (0.521 18.99)
Romera — 0.26 (0.061 1.02) |
CATCH . 0.69 (0.45i 1.07) CATCH *‘ 1.09 (0.51i 2.32)
Combined* YaN 0.56 (0.43i 0.74) Combined* T 1.07 (0.661 1.73)
0.01 0102 051 2 3 0102051 2 51 100

LMWH is associated with a significant reduction in the risk of recurrent

VTE without a significant increase in major bleeding episodes versus VKA

*Random effects model
Carrier M, Prandoni Expert Rev HemataD17;10:1522



Journal of Thrombosis and Haemostasis2017

Continuation of low-molecular-weight heparin treatment for
cancer-related venous thromboembolism: a prospective cohort
study in daily clinical practice

S.J. VAN DER WALL,* F. A. KLOK,* P. L. DEN EXTER,* D. BARRIOS,7 R. MORILLO,f
S. C. CANNEGIETER,f D. JIMENEZt+ and M. V. HUISMAN*

Results: A total of 372 patients were analyzed during LMWH treatment for a maximum of 180 days.
The cumulative incidence of discontinuation was 21% (95% confidence interval [Cl] 17-25)_after a median

period of 90 days (interquar-tile range 60-120 days).

LMWH discontinuation

0.9

0.8

0.7

0.6

0.5
0 30 60 90 120 150 180

Days of follow-up

372 354 348 325 316 307 293
Number of patients

Cumulative incidence of LMWH continuation

Conclusion: Our study reveals that one of five patients with cancer-associated VTE stopped LMWH
injections because of side-effects.




LMWHmIght be aburden for patients

A Daily SCinjections
A Plateletcount monitoring
A Localhematoma

A What aboutthe DOACS?



RecentClinicalTrial Data andJpcomingStudies

A HokusaiVTECancer(edoxabarversusdalteparint
A SelectD (rivaroxabarversusdalteparir) 2

A Caravaggiq ongoing(apixabarversusdalteparin)3

1 RaskolGeet al. NEnglJMed 2016; 376:61524
2Young AM et al. QlinOncol2016; 36: 2012023
3 ClinicalTrials.gov http://clinicaltrials.gov/cl2/show/NCT030454G& esse®@1 May 2015]



The NEW ENGLAND JOURNAL of MEDICINE

Edoxaban for the Treatment of Cancer-
Associated Venous Thromboembolism

LMWH == Edoxaban 60 mg QD* //

N: ~500 i 4
Objectively Confirmed VTE !
wStratified randomization for Day 5
- Bleeding Risk
- Dose Adjustment .
wPROBE design N: ~500 /

114 sites North America, / ' : //

Europe, Australia, Dalteparin 200 IU/kg = Dalteparin 150 IU/kg
New Zealand i

Day O Day 30 Month 12

Treatment for up to 12 months (at least 6 months)

CONCLUSIONS
Oral edoxaban was noninferior to subcutaneous dalteparin with respect to the com-
posite outcome of recurrent venous thromboembolism or major bleeding. The rate
of recurrent venous thromboembolism was lower but the rate of major bleeding was
higher with edoxaban than with dalteparin.

RaskolGE et al. NEnglJMed. 2018



Inclusion criteria

A Adult cancerpatients with acute VTEconfirmedby imaging
- symptomaticor incidentally detected proximal DVT,
- symptomaticPE,
- Incidental PEof a segmentalor largerpulmonaryartery;
A Cancemwther than basalcell or squamouscellskincancer
A Cancerrither activeor diagnosedwithin 2 years
A Activecancer
- diagnosedr treatment givenwithin last6 months
- recurrentor regionallyadvancedr metastatic

- hematologicnot in completeremission
A Intention for LMWHtreatment for at least6 months



Utilizzo concomitante di un ampio spettro di

farmaci antitumoral

Edoxaban Dalteparin
(N=522) (N=524)
Antimetabolites¢ no. (%) 124 (23.8) 118 (22.5)
Platinumbased chemotherapyg no. (%) 105 (20.1) 107 (20.4)
Monoclonal antibodieg no. (%) 42 (8.0) 54 (10.3)
Bevacizumalg no. (%) 13 (2.5) 17 (3.2)
Taxaneg; no. (%) 40 (7.7) 47 (9.0)
Hormonal therapy no. (%) 41 (7.9) 37 (7.1)
Topoisomerase inhibitorg no. (%) 30 (5.7) 48 (9.2)
Alkylating agentg no. (%) 30 (5.7) 38 (7.3)
Anthracyclines; no. (%) 22 (4.2) 25 (4.8)
Vincaalkaloidsg no. (%) 16 (3.1) 18 (3.4)
Kinase inhibitors; no. (%) 18 (3.4) 18 (3.4)
Immunomodulatingagentsc no. (%) 16 (3.1) 9 (1.7)
Proteasome inhibitorg no. (%) 7 (1.3) 8 (1.5)
Antitumor antibioticsg no. (%) 5 (1.0) 5(1.0)
Miscellaneous; no. (%) 14 (2.7) 14 (2.7)




Daprotocollo, | seguentifarmacirichiedevano
riduzionedelladose diEdoxabara 30 mg:

A Inibitori delle tirosinchinasi imatinib, nilotinib,
lapatinib, sunitinib, crizotinibh vandetanib

A Terapieormonali: tamoxifene enzalutamide,
abiraterone

A Agentiimmunomodulatori: ciclosporing
tacrolimus,desametasone

Completatal trattamento conquestifarmaci
andavaripresoil dosaggigpieno(60 mg)

RaskolG.E. et al., NEJM, 201



PrimaryOutcome
(RecurrentVTE or MajoBleeding
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0 30 60 a0 120 150 180 210 240 270 300 330 360
Days
No. at Risk
Edoxaban 522 472 429 407 388 360 345 328 310 295 270 237 161
Dalteparin 524 485 449 420 385 364 352 340 324 313 276 241 171

Edoxaban Dalteparin HR (95% CI)
(522) (524)
67 (12.8%) 71 (13.5%) 0.97 (0.70, 1.36)

Oral edoxaban was noninferior to subcutaneous dalteparin.

Raskob G.E. et al, NEJM 2(



Secondaryutcomes
(RecurrentVTE)

P =0.093
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Edoxaban Dalteparin HR (95% CI)
(N = 522) (N = 524)
Recurrent VTE 41(7.9%) 59 (11.3%) 0.71 (0.48, 1.06)
P =0.093
Recurrent DVT 19 (3.6%) 35 (6.7%) 0.56 (0.32, 0.97)
Recurrent PE 27 (5.2%) 28 (5.3%) 1.00 (0.59, 1.69)

Recurrent VTE was numerically lower widtdoxaban but not significantly.

RaskolG.E. et al, NEJM 2018



Secondaryutcomes
(major bleeding
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Days
Edoxaban Dalteparin HR (95% CI)
(N =522) (N = 524)
Major Bleeding 36 (6.9%) 21 (4%) 1.77 (1.03, 3.04)
P =0.04
Fatal 0 2
Intracranial 2 4

Therate of major bleedingwashigherwith edoxabanthan with dalteparin.

RaskolG.E. et al, NEJM 2018



TumourType

Major bleeding events (edoxaban versus LMWH) according to tumour types

Patients with Gl cancer Patients with nonGI cancer
201 Edoxaban 20+ Edoxaban
< = Dalteparin $ == Dalteparin
% 15 1 *GC—)' 15 -
> >
2 2
£ 101 5 101
ki ki
o] o]
S 51 S 51
© ©
= = =3
O B T T T T T T T T T T T T T O -_l-_'_lll_'l_"_l T T T T T T T T
0O 30 60 90 120 150 180 210 240 270 300 330 360 0 30 60 90 120 150 180 210 240 270 300 330 360
Number of ontreatment days Number of ontreatment days

Edoxaban 165 134 121 108 97 89 79 70 64 59 48 38 28 Edoxaban 357 315 284 271 255 234 220 190 179 171 144 123 88
Dalteparin 140 123 116 108 94 89 79 67 60 54 48 40 25 Dalteparin 384 347 305 278 254 236 216 151 138 131 108 95 63

Kraaijpoel Net al, Thromb Haemos2018;118:1431449



N ENGL ) MED 378;7 NEJM.ORG FEBRUARY 15, 2018

EDITORTALS

Edoxaban for the Treatment of Venous Thromboembolism
in Patients with Cancer

Jack Hirsh, M.D., and Jeffrey S. Ginsberg, M.D.

«Practice guidelines recommend longterm low-
molecularweight heparin therapy for patients with
cancerwho havevenousthromboembolismHowever,
low-molecularweight heparin therapy is far from
ideal, becausemany patients do not wish to receive
dailyinjectionsoverthe longterm.



. . . J Clin Oncol
Comparison of an Oral Factor Xa Inhibitor With Low Published a c0.0rg on May 10, 2016

Molecular Weight Heparin in Patients With Cancer With
Venous Thromboembolism: Results of a Randomized
Trial (SELECT-D)

Annie M. Young, Andrea Marshall, Jenny Thirlwall, Oliver Chapman, Anand Lokare, Catherine Hill, Danielle
Hale, Janet A. Dunn, Gary H. Lyman, Charles Hutchinson, Peter MacCallum, Ajay Kakkar, E.D. Richard Hobbs,
Stavros Petrou, Jeremy Dale, Christopher J. Poole, Anthony Maraveyas, and Mark Levine

Dalteparin
n=530 . 0
200 IU/kg od for the first 30 days i
e ~ followed by 150 IU/kg od 0
Study population:

Active cancer with 0
symptomatic DVT 0
and/or any PE 0
ECOGPS <2 :ﬂﬂ
\. J - Rivaroxaban 0

15 mg bid for 21 days

followed by 20 mg od

Conclusion

Rivaroxaban was associated with relatively low VTE recurrence but higher CRNMB compared with
dalteparin.



SELECD-VTE recurrence

Dalteparin Rivaroxaban
(N = 203) (N =203)
VTE recurrences within 6 months, n 18 8
DVT or PE 16 6
Other location 2 2
6-month VTE recurrence rate, % (95% CI)) 11% (#16%) 4% (29%)

40 -
35 -

VTE
Recurrence (%)
— — [ [ (%]
o = & = o ]
| | | | | |

Dalteparin

=== = Rivaroxaban

1 2 3 4

5 6

Time Since Trial Entry (months)

Young AM eal.,JCO 2018



SELECD - Bleeding (%)

Category Dalteparin Rivaroxaban
(N = 203) (N = 203)

Major* 6 (4%) 11(6%)

Clinicallyrelevantnon-major 7 (4%) 25(13%)

*1 fatal bleeding event in each arm
Most major bleeding events wemgastrointestinal bleedingno CNS bleeds
Most CRNMBs wergastrointestinal or urological

20 4

Dalteparin
= === Rivaroxaban

Major Bleed (%)

o
]

Time Since Trial Entry (months)

Young AM eal.,JCO 2018
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CLINICAL STUDY PROTOCOL

APIXABAN FOR THE TREATMENT OF VENOUS THROMEOEMEBOLISM IN

PATIENTS WITH CANCER: A PROSPECTIVE RANDOMIZED OPEN BLINDED

END-POINT (PROBE) STUDY - THE CARAVAGGIO STUDY

Confirmed DVT
without
symptomatic PE

Confirmed PE
with or without
symptomatic DVT

< 72 hrs*

Apixaban Apixaban
10 mg bid 5 mg bid 30 day
observation
Dalteparin 200 IU/kg od I Dalteparin 150 IU/kg 0$ period

Day1l Day7 Day30 6 months

* Maximum time allowed between diagnosis and randomization



New Guidelinesrom ISTH/SSC 2018

A We suggestthe use of specificDOACdor cancerpatients with an acute diagnosisof
VTE,a low risk of bleeding, and no drugcdrug interactions with current systemic
therapy Currently,edoxaban and rivaroxaban are the only DOACghat have been
comparedwith LMWHIiIn RCTn cancerpopulations

A We suggestthe useof LMWHSsfor cancerpatientswith an acutediagnosisof VTEand a
high risk of bleeding includingpatientswith luminal gastrointestinalcancers patients
with cancersat risk of bleedingfrom the genitourinarytract, bladder or nephrostomy
tubes,or patientswith active gastrointestinalmucosalabnormalitiessuchas duodenal
ulcers,gastritis,esophagitispr colitis

Journal ofThrombosisndHaemostasis2018Jun29



National Comprehensiv€ancemlNetwork Guidelines
Aprile 2019

A Categoryl recommendationghighlevel evidence uniform consensuk
A Dalteparinmonotherapy
A LMWHfollowed by edoxaban

A Category2Arecommendations (lower-level evidence uniform consensujs
A\ Enoxaparirmonotherapy

Fondaparinuxnonotherapy

Rivaroxabarmrmonotherapy
LMWHfollowed by warfarin
UFHfollowed by edoxaban

> > > > >

NCCN5uidelines1.2019 éccessed8 aprile 2019)



Venous Thromhoembolism Prophylaxis and
Treatment in Patients With Cancer: ASCO Clinical
Practice Guideline Update

Nigel 5. Key, MB ChB*; Alok A. Khorana, MD? Nicole M. Kuderer, MD*; Kari Bohlke, ScD*; Agnes Y.Y. Lee, MD, MSc*;

Juan |. Arcelus, MD, PhD®; Sandra L. Wong, MD, MS”; Edward P. Balaban, DO®; Christopher R. Flowers, MD, MS®;

Charles W. Francis, MD'% Leigh E. Gates'!; Ajay K. Kakkar, MBBS, PhD'?; Mark N. Levine, MD, M5c'®; Howard A. Liebman, MD*;
Margaret A. Tempero, MD'; Gary H. Lyman, MD, MPH'¢; and Anna Falanga, MD'?

RECOMMENDATIONS Changes to previous recommendations: Clinicians may offer thromboprophylaxis with
apixaban, rivaroxaban, or LMWH to selected high-risk outpatients with cancer; rivaroxaban and edoxaban
have been added as options for VTE treatment; patients with brain metastases are now addressed in the VTE

treatment section; and the recommendation regarding long-term postoperative LMWH has been expanded.
Re-affirmed recommendations: Most hospitalized patients with cancer and an acute medical condition
require thromboprophylaxis throughout hospitalization. Thromboprophylaxis is not routinely recommended
for all outpatients with cancer. Patients undergoing major cancer surgery should receive prophylaxis starting
before surgery and continuing for at least 7 to 10 days. Patients with cancer should be periodically assessed

for VTE risk, and oncology professionals should provide patient education about the signs and symptoms
of VTE.

J Clin Oncol 37. @ 2019 by American Society of Clinical Oncology



Treatmentof VTE irPatientswith Cancer

Clinical Setting Drug Regimen?®
Treatment of established VTE
Initial UFH! 80 U/kg IV bolus, then 18 U/kg/h IV and adjust dose based on aPTT*
Dalteparin'"™ 100 U/kg every 12 hours

200 U/kg once daily

Enoxaparin”-™"

1 mg/kg every 12 hours

1.5 mg/kg once daily

Tinzaparin®'™*

175 Wkg once daily

Fondaparnnux-'®

<2 50 kg: 5.0 mg once daily

50-100 kg: 7.5 mg once daily

= 100 kg: 10 mg once daily

———> Rivaroxaban

15 mg orally every 12 hours for 21 days

Long term® Dalteparin®™*

200 U/kg once daily for 1 month, then 150 U/kg once daily

Enoxaparin-™"

1.5 mg/kg once daily

1 mg/kg every 12 hours

Tinzaparin™*

175 Wkg once daily

Warfarin

Adjust dose to maintain INR 2-3

—  Rivaroxaban™'

15 mg orally every 12 hours for 21 days, followed by 20 mg once daily thereafter (both
doses with food)

——»  Edoxaban™

Needs at least 5 days of parenteral anticoagulation prior to its start, then switch to 60 mg
orally once daily or 30 mg orally once daily in those weighing = 60 kg, who have
creatinine clearance between 30 and 50 mL/min, or who need concomitant use of
a P-glycoprotein inhibitor

J Clin Oncol 37. @ 2019 by American Society of Clinical Oncology



Recommendations for the regimen and the duration
of anticoagulation after PE in patients with active
cancer (1)

Recommendations Class® Level®

For patients with PE and cancer, weight-adjusted subcutaneous LMWH should be considered for the first 6 months over
VKASISED—EEB
== Edoxaban should be considered as an alternative to weight-adjusted subcutaneous LMWH in patients without gastrointes- -
Cc

268 lla

tinal cancer.

== Rivaroxaban should be considered as an alternative to weight-adjusted subcutaneous LMWH in patients without gastroin-

lla
: 367
testinal cancer.

2019 ESC Guidelines for the diagnosis and
management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)
European Heart Journal (2019) 00, 1—61
doi:10.1093/eurheartj/ehz405



CancefrAssociated Thrombosis: LMWHSs Versus NOAC

Recurrent VTE

NOAC

Patients

Events

LMWH

Events

Patients

Risk ratio
M-H, random (95% CI)

HokusaiVTECancer 34 522 46 524 73.4% 0.74 (0.481.14) - T
selectd 8 203 18 203 26.6% 0.44 (0.201.00) —_—
Total 725 727 100.0% 0.65 (0.421.01) ‘
Total events 42 64 0.01 0.1 1 10 100

Heterogeneity: Tat#0.02; CRE1.21, df=1§=0.27),4=17%
Test for overall effect: Z=1.9p50.06)

Major bleeding

NOAC

Patients

Events

LMWH

Events

Patients

Favours NOAC Favours LMWH

Risk ratio
M-H, random (95% CI)

HokusaVTECancer 29 522 17 524 73.5% 1.71 (0.953.08) |

selectd 11 203 6 203 26.5% 1.83 (0.694.86) N

Total 725 727 100.0% 1.74 (1.052.88) P

Total events 40 23 O.IO | O!l T lIO . (I) 0

Heterogeneity: Tat#0.00; CH~0.01, df=1§=0.91),4=0%
Test for overall effect: Z=2.1p=0.03)

Favours NOAC Favours LMWH

Results observed for the use of NOACs in patients
with CAT need to be confirmed in a dedicated trial

All NOACs are contraindicated in patients with lesions or conditions considered to be a significant risk for major Bleediray. include presence of malignant neoplasms at high

risk of bleeding
Li Aet al, Thromb Re2019;173:158163



What are theimplication of thesenew guidelines?

A NOACsre now clearlyan option for the treatment of cancerassociatedV TE
A Onesizefits all approach(e.g. LMWHfor everyong is no longerappropriate

A Patient selectionis key, incorporatingbleedingrisk/renal funtion/drug-drug
Interactions

A Patientspreferencesshouldbe takeninto account



Algorithm for VTE treatment: DOACs or LMVH?

Risk of bleeding?

[Consider well-documented risk factors for bleeding including Gl toxicity (that is, GI comorbidity,
previous Gl hleed, treatment associated with Gl toxicity), thrombocytopenia (<50,000 platelets/mL),
renal impairment (GFR per the Cackcroft-Gault formula of 30-50 mL/min), recent and/or life-threating
hleeding, intracranial lesion and use of antiplatelet agents]

N 4
Highrisk of bleeding?
v _NOR

Gl orurothelial cancef?

v NOX%

Drugdruginteraction?

v NO%

LMWH Edoxabaror Rivaroxaban

113

Canadian Consensus

> ¢, Reassesat leastevery3m. Managementtondition pt

€ ' ive?
@ Canceirstill active

v NOX

Considerstopping
antlcoag ulation Carrier et alCurrentOncology2018




Anticancer therapies associated
with gastrointestinal (Gl) toxicity

Drug class Agent or agents Types of toxicity
Alkylating agent (in high doses?!  Cyclophosphamide, bendamustine, busulfan, ifosfamide, melphalan Stomatitis
Antimetabolite® 5-Fluorouracil, cytarabine, floxuridine, methotrexate Diarrhea, stomatitis
Antimitotic agent® Vinblastine, vincristine Stornatitis, constipation
Checkpoint inhibitor?? Ipilimumab, nivolumab, pembrolizumab, atezolizumab, Colits, diarthea

durvalumah, avelumab
EGFR inhibitor? Cetuximab Diarrhea
Erlotinib, afatinib, gefitinib Diarrhea, Gl bleeding or perforation
Immunomodulating agent’' Interleukin 2 Stomatitis, colitis
MEK inhibitor?? Trametinib Diarrhea
Mitrosourea®! Carmnustine, lomustine Diarrhea
PI3K inhibitor?? |delalisib Colitis
Topoisomerase inhibitor? Etoposide Stomatitis
Irinotecan Diarrhea, stomatitis

VEGF or VEGFR inhibitor*? Auitinib, bevacizumab Cl bleeding or perforation

*  The list of therapies in the table is incomplete; agents are provided as examples.

ECFR = epidermal growth factor receptor; MEK = mitogen-activated protein kinase kinase; PI3K = phosphatidylinositol-4, 5-bisphosphate 3-kinase;
VEGF(R) = vascular endothelial growth factor (receptor).

Carrier et alCurrOncol2018



IntracranialMetastatic Disease as a Riflactor for
bleeding

Risk of ICH with NOACSs for patients with brain tumours and intracrametastasis

A A cohort study evaluating the safety of NOACs in patients with CAT and intracranial metastat
disease or primary brain tumours

A 67 patients with primary brain tumours
I NOACs (n=20); LMWH (n=47)

I No patients with primary brain tumour receiving NOAC had ICH
A 105 patients with intracranial metastatic disease

i NOACs (n=21); LMWH (n=84)

I NOACs did not increase the risk of ICH relative to LMWH in patients
with intracranial brain metastasis

Carney Bét al, JThrombHaemos2019;17:7276



Anticoagulationin cancerpatients with VTE

C Whatisanactivecancer?
C Anticoagulatiorduringthe first 6 months

C Durationof anticoagulation



ACCP2016

Farge2016

ESC 2014

Guidelines

11. In patients with DVT of the leg or PE and active
cancer (“cancer-associated thrombosis”) and who

(i) do not have a high bleeding risk, we recommend
extended anticoagulant therapy (no scheduled stop
date) over 3 months of therapy (Grade 1B), or (ii) have
a high bleeding risk, we suggest extended anticoagulant
therapy (no scheduled stop date) over 3 months of
therapy (Grade 2B).

4 After 3-6 months, termination or continuation of
anticoagulation (LMWH, VKA, or direct oral
anticoagulants) should be based on individual assessment
of the benefit-to-risk ratio, tolerability, drug availability,
patient preference, and cancer activity (guidance, in the
absence of data).

For patients with PE and
cancer, extended
anticoagulation (beyond the
first 3—6 months) should be lla
considered for an indefinite
period or until the cancer is
cured.




Recommendations for the regimen and the
duration of anticoagulation after PE in
patients with active cancer (2)

Recommendations Class® Level®
For patients with PE and cancer, extended anticoagulation (beyond the first 6 months)“ should be considered for an indef- ila
inite period or until the cancer is cured.*”®

In patients with cancer, management of incidental PE in the same manner as symptomatic PE should be considered, if it
involves segmental or more proximal branches, multiple subsegmental vessels, or a single subsegmental vessel in associa- lla
tion with proven DVT.27¢3"

*Class of recommendation. - . .
b evel of evidence. 2019 ESC Guidelines for the diagnosis and

management of acute pulmonary embolism
developed in collaboration with the European
Respiratory Society (ERS)

“Refer to Supplementary Data Table 9 for further guidance on therapeutic decisions after the first 6 months.

European Heart Journal (2019) 00, 1—-61
doi:10.1093/eurheartj/ehz405

DESC 2019



Treatment Duration

A 3-month treatment A Extended (>3 months)
duration: suitable for treatment: suitable for
patients with transient risk patients with:
factors for VTE2 i Idiopathic VTE2
I Recent surgery or trauma I Persistent risk factors for VTE
i Immobilization A Active cancel
i Use of oestrogeftontaining A Previous episodes of

drugs DVT/PE?
i Puerperium A CKgr(])(\j/\i/t?ot:lrombophlllc

1.Kearon @t al, Ches016;149:31§352, 2. Konstantinides& al, Eur Heart 2014;35:30383069; 3. Mandala Mt al, Ann Onco2011;22:vi8%vi92;
4. Lyman Gt al, J Clin Onc@015;33:654656



NOACS3N treatment of CAT

LMWH Unstable high | A E.g. Acutdeukemia active GI/UGlesion A ECOG4poor prognosis
bleedingrisk oesophagusstomach not resected A Acutechemotherapysepsis
A CrCk30ml/min; LFT>3x ULN vomiting, mucositis platelets
A Antiplateletagent < 50,000 per ul
A CNSheoplasm primary metastatic A Postsurgery<2 weeks
A DDI
NOAC Stable low A Pancreaticancer A Preventiveradiotherapy
bleedingrisk | A Hepatidrenal cancer A ChronicChemotherapy
A Prostatecancer A Noactiveanticancer
A Thyroidcancer treatment, stabledisease
A Lundovariancancer
A Chronicleukaemia
A Uterine/breastcancer
A Melanoma

LMWH vs NOAC: mermanentdecision
Adjustmentto type/ phaseod malignancyand treatment,patient situation:

Unstable chemotherapyvomiting, thrombocytopeniz¥Y b h! / h [ a2 |
Stable low riskfor complicationsand highQolY [ a2 | b bh! /

In patientswith highrisk of bleedingLMWH arepreferred over NOACsre controindicatedin case of
malignantneoplasmsat highrisk of bleeding Expert Opinion.
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Apixaban to Prevent Venous Thromboembolism
in Patients with Cancer

100 100 . -
o __ i B 2 | 100 s Placebo
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0 30 60 90 120 150 180 0 30 60 90 120 150 180
0 T T T T T | 0 I T T | | |
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Days Days
No. at Risk No. at Risk
Apixaban 288 276 265 256 249 244 229 Apixaban 288 275 266 258 249 246 233
Placebo 275 268 259 244 237 228 215 Placebo 275 269 262 253 249 245 229

CONCLUSIONS
Apixaban therapy resulted in a significantly lower rate of venous thromboembolism
than did placebo among intermediate-to-high-risk ambulatory patients with cancer
who were starting chemotherapy. The rate of major bleeding episodes was higher with
apixaban than with placebo. x

Carrier M. et al. The NefanglandJournal of Medicine 201



Cumulative event rate (%)
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Rivaroxaban for Thromboprophylaxis in
High-Risk Ambulatory Patients with Cancer

StudyPeriod- Upto Day 180

38.7% VTE events i

— Rivaroxaban 10 mg od subjects who had
discontinued drug
== Placebo

HR=0.66 (95% CI 0.401 1.09)
p=0.101 NNT=35

56 112 180 210
Relative time from randomization (days)

Cumulative event rate (%)

N
i

[EEN
T

On-treatment

- Rivaroxaban 10 mg od
- Placebo

HR=0.40 (95% Cl 0.20i 0.80)
p=0.007 NNT=26

56 112 180 210
Relative time from first dose of study agent (days)

KhoranaA. et al. The Newnglandlournal of Medicine 2019



Venous Thromhoembolism Prophylaxis and
Treatment in Patients With Cancer: ASCO Clinical
Practice Guideline Update

Nigel 5. Key, MB ChB*; Alok A. Khorana, MD? Nicole M. Kuderer, MD*; Kari Bohlke, ScD*; Agnes Y.Y. Lee, MD, MSc*;

Juan |. Arcelus, MD, PhD®; Sandra L. Wong, MD, MS”; Edward P. Balaban, DO®; Christopher R. Flowers, MD, MS®;

Charles W. Francis, MD'% Leigh E. Gates'!; Ajay K. Kakkar, MBBS, PhD'?; Mark N. Levine, MD, M5c'®; Howard A. Liebman, MD*;
Margaret A. Tempero, MD'; Gary H. Lyman, MD, MPH'¢; and Anna Falanga, MD'?

RECOMMENDATIONS Changes to previous recommendations: Clinicians may offer thromboprophylaxis with
apixaban, rivaroxaban, or LMWH to selected high-risk outpatients with cancer; rivaroxaban and edoxaban
have been added as options TOrVIE treatment; Eatients with brain metastases are now addressed in the VTE
treatment section; and the recommendation regarding long-term postoperative LMWH has been expanded.
Re-affirmed recommendations: Most hospitalized patients with cancer and an acute medical condition
require thromboprophylaxis throughout hospitalization. Thromboprophylaxis is not routinely recommended
for all outpatients with cancer. Patients undergoing major cancer surgery should receive prophylaxis starting
before surgery and continuing for at least 7 to 10 days. Patients with cancer should be periodically assessed

for VTE risk, and oncology professionals should provide patient education about the signs and symptoms
of VTE.

J Clin Oncol 37. @ 2019 by American Society of Clinical Oncology



KHORANARISk Score forVenousThromboembolism

Patient Charactenristic Points

Site of cancer

Very high risk (stomach, pancreas)

High risk (lung, lymphoma, gynecologic, bladder, testicular, renal)
Prechemotherapy platelet count = 350,000/ul

Hemoglobin level < 10 g/dL or use of red cell growth factors

Prechemotherapy leukocyte count = 11,000/uL
Body mass index = 35 kg/m®

Calculate total score, adding points for each criterion in the model

|_|.|_|.|_|.|_|.|_|.m

Interpretation

High-risk score = 3 points

Intermediate-risk score = 1-2 points

Low-risk score = O points

J Clin Oncol 37. @ 2019 by American Society of Clinical Oncology



Prevenzione Primaria in Pazientl ad alto rischio di TEV

Clinical Setting Drug Regimen®
Pharmacologic (anticoagulant)
prophylaxis
Hospitalized medical UFH 5,000 U every 8 hours®
patients” Dalteparin 5,000 U once daily
Enoxaparin 40 mg once daily
Fondaparinux® 2.5 mg once daily
Surgical patients® UFH 5,000 U 2-4 hours preoperatively and every 8 hours® thereafter®
Dalteparin 2,500 U 2-4 hours preoperatively® and 5,000 U once daily thereafter’
Or 5,000 U 2-4 hours preoperatively® or 10-12 hours preoperatively and 5,000 U once
daily thereafter’
Enoxaparin 40 mg 2-4 hours preoperatively® or 10-12 hours preoperatively and 40 mg once daily

thereafter'

Fondaparinux®

2.5 mg once daily beginning 6-8 hours postoperatively

Outpatients®

Dalteparin®#

5,000 U once daily

Enoxaparin®#

40 mg once daily

Fondaparinux®"

2.5 mg ance daily

Apixaban®

2.5 mg orally twice daily

Rivaroxaban®

10 mg orally once daily

J Clin Oncol 37. @ 2019 by American Society of Clinical Oncology



Cardiovascular Complications in Cancer Patient

Atrial fibrillation CardiadDysfunction Thromboembolism
Heart Failure

Angina pectoris Hypertension
Myocardial infarction
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LA FIBRILLAZIONE ATRIALE
NEL PAZIENTE ONCOLOGICO

Nicola Maurea

Iris Parrini

ANMCO - Task Force Cardioncologia 2017
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EDITORIAL COMMENTARY
Breast cancer and atrial fibrillation—A malignant
combination?

Ankur A. Karnik, MD, FHRS, FACC,* Emelia J. Benjamin, MD, ScM, FACC, FAHA, *T*
Ludovic Trinquart, PhD*"




Meccanismi patogenetici potenziali che collegano
cancro e fibrillazione atriale

MANIFESTAZIONI PARANEOPLASTI
Ii: Ipertiroidismo
LL Autoimmunita
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2017

g La gestione della fibrillazione atriale ONCOLOGIA

nel paziente oncologico

Nicola Maurea', Enrico Barbieri?

ADm ’ =2 ‘ B s

TABELLA 35. Agenti dei farmaci tumorali associati con la fibrillazione atriale

Tipi di aritmia Farmaci che la causano

Agenti alchilanti (cisplatino, ciclofosfamide, ifosfamide

melfalan), antracicline, antimetaboliti (capecitabina, 5-FU,
Fibrillazione gemcitabina), IL-2, interferoni, rituximab, romidepsin alchilanti,
Atriale piccola molecola TKI (ponatinib, sorafenib, sunitinib, ibrutinib),

topoisomerasi |l inibitori (amsacrina, etoposide], taxani,
alcaloide della vinca.




Select Cancer Therapies Associated With Atrial
Arrhythmias and Thrombotic Adverse Events

Select Drug Mechanism of
Class Anti-Cancer Mechanism Examples Cardiovascular Toxicity
Cancer therapies associated
with atrial arrhythmias
Anthracyclines Inhibition of DNA/RMA synthesis via topoisomerase inhibition Doxorubicin ? Direct cardiotoxicity

Alkylating agents
Anti-metabolites
Interleukins

Bruton's tyrosine kinase TKls

Immune checkpoint inhibitors

Inhibition of DNA/RMA synthesis via formation of carbonium ions
Inhibition of DNA/RMNA synthesis via acting as a pyrimidine analog
Immunotherapy

Inhibition of Bruton's tyrosine kinase

Activation of immune system

Daunorubicin
Idarubicin
Epirubicin
Melphalan
Fluorouracil
Il-2

Ibrutinib
Acalabrutinib
Ipilimumab
Mivolumab
Pembrolizumab

Unknown

? Ischemia

Inflammation

? Direct kinase inhibition

Cardiac inflammation; myocarditis,
pericarditis, vasculitis

Mosarla RC et al. JACC 2019



Potential mechanisms involved In anticancer
drug-induced atrial fibrillation

I AF initiation and maintenance I

t 1
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Myocardial inflammation
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Alexandre J et al, Pharmacology & Therapeutics 2018
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Ibrutinib-Associated Atrial Fibrillation

dbrutinib, a novel and potent Bruton tyrosine kinase inhibitor, is an effective and well-tolerated
treatmentfor a variety of B-celllymphomasand refractory chroniclymphocyticleukemia(CLL)

Its useis associatedvith an increasedncidenceof atrial fibrillation (AF) ranging from 4%to 16%.
Basedon 16 studiesincludedin our analysis,the incidenceof ibrutinib associatedAFwas 5.77 per 100

personyears

Ibrutinib alsoinhibits platelet activation and decisionsregarding anticoagulation haveto be carefully
weighedagainstthis increasedisk of bleedinge

Effect

TABLE 2 Interaction Between Ibrutinib and Common Medications Used for Management of AF

Mechanism of Interaction

Medication Level of Interaction
Diltiazem/verapamil Major
Digoxin Moderate
Amiodarone/dronedarone Major
Factor Xa inhibitor (rivaroxaban, Moderate
apixaban, edoxaban)
Direct thrombin inhibitor Major
(dabigatran)

Increases plasma level of ibrutinib
(6- to 9-fold)

Increases plasma level of digoxin

Increases plasma level of ibrutinib
(6- to 9-fold)

Increases plasma level of factor Xa
inhibitors

Increases plasma level of
dabigatran

CYP450 3A4 inhibition by diltiazem/verapamil

P-glycoprotein inhibition by ibrutinib

CYP450 3A4 inhibition by amiodarone/
dronedarone

CYP450 3A4 induction and P-glycoprotein
inhibition by ibrutinib

P-glycoprotein inhibition by ibrutinib

Ganatra S et al.




openheart High incidence of atrial fibrillation in
patients treated with ibrutinib

Results 53 patients were included. The incidence of IRAF Conclusions This cardio-oncology study showed that the

—> was 38% at 2 years and the risk was 15-fold higher than risk of IRAF was much higher than previously reported.
the AF risk in both the general population and patients The majority of cases occurred in asymptomatic patients
with CLL not exposed to ibrutinib (p<0.0001). The majority justifying close monitoring.

of cases occurred in asymptomatic patients within the first
6 months. Left atrial volume index =40 mL/m? at treatment
initiation identified patients at high risk of developing IRAF.

HR lower.ci upper.ci p-value HR Plot (log scale)
Heart failure history 2.84 0.48 12.83 0.2233 e
Age 275 years 2.96 0.82 10.69 0.0968 pr——ee——
LAVI (240 mL/m?) 4.01 1.10 15.18 0.0361 e
[ T T T T T T T T T 1
002 0050102 05 1 2 5 10 20 50

»

Incr;ased IRAF risk

Baptiste F, ef al. Open Heart 2019;6:001049. doi:10.1136/openhrt-2019-001049



Management and outcomes of patients with
atrial fibrillation and a history of cancer: the

ORBIT-AF registry 9749 pazienti:
- Cancro: 2318
- No cancro: 7431

Table2 CVoutcomes in AF patients with and without history of cancer

Outcomes No cancer® History of cancer® Adjusted HR (95% CI) P-values
All-cause death 4.92 7.75 1.26 (1.11-1.42) 0.0003
CV death 2.07 2.89 1.10 (0.90-1.34) 035
Non-CV death 242 424 1.35 (1.14-1.60) 0.0004 «—
First stroke, non-CNS embolism, or TIA 1.48 196 1.04 (0.82-1.32) 0.74
First major bleed 3.45 513 1.21 (1.04-1.40) 002 <—
New onset HF diagnosis (N = 6545) 1.53 173 0.90 (0.66-1.21) 047

CV, cardiovascular; CNS, central nervous system; TIA, transient ischaemic attack; HF, heart failure; HR, hazard ratio; Cl, confidence interval.
“Event rate per 100 patient-years follow-up.

Conclusion A history of cancer is common among AF patients with up to one in four patients having both. Antithrombotic
therapy, rates of cerebrovascular accident, other thrombotic events and cardiac death were similar in AF patients

with or without a history of cancer._Patients with cancer, however, were at higher risk of major bleeding and non-
CV death.

Melloni et al. EuropearHeartJournalg Qualityof Care andClinicalOutcomes2017



Effectiveness of Warfarin among Patients with Cancer

Adam J. Rose, MD'2%, Jeff P. Sharman, MD?, Al Ozonoff, PhD?, Lori E. Henault, MPH',
and Elaine M. Hylek, MD, MPH'

Patients with cancer may experi-
ence especially erratic control of the international normalized

ratio [INR].1 Contributing factors may include drug interac-
tions. fluctuations in dietary vitamin K intake, therapy inter-
ruptions. hepatic dysfunction. mucositis. and diarrhea and
the hypercoagulable state induced by the cancer itself.” '

CONCLUSIONS: Compared to matched controls. cancer
patients receiving warfarin spend less time in the target
INR range. have more variable INR values, and have
more thrombotic events. These effects are not depen-
dent on whether the patient is anticoagulated for VTE
or another indication.

J Gen Intern Med. 2007 Jul;22(7):98002
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Bleeding risk and major adverse events in patients with cancer on oral
anticoagulation therapy

2168 consecutivenon-valvular AF patients with newly diagnosed
malignancies
Theoptimal INR(2.0to 3.0) levelwasachievedin only 12% of patients.

However, 1 year after cancer diagnosis only OAT+ patients with the target
therapeutic range of »x 60% demonstrated better cumulative survival free of
compositeend point* thanh ! ¢ &t LI (p A0DY6L &

ConclusionDuringthe first yearafter the cancerdiagnosisQATdid not improve the
composite end point because of poor INR control caused by cancer
treatment.

OAT: oral anticoagulant therapy

*Major adverse cardiac events (MACEs) and major bleeding
Leeetal.



The 2018 European Heart Rhythm Association
Practical Guide on the use of non-vitamin K
antagonist oral anticoagulants in patients

with atrial fibrillation

19. Anticoagulation in atrial
fibrillation patients with a
malignancy

However, evidence for stroke prevention with LMWH in AF

is lackingand LMWH is contraindicated in secondary
prevention in the setting of acute stroke.

Steffel J et al. European Heart Journal 2018
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Efficacy and Safety of Edoxaban in Patients With Active Malignancy
and Atrial Fibrillation: Analysis of the ENGAGE AF-TIMI 48 Trial

Christina L. Fanola, MD, MSc; Christian T. Ruff, MD, MPH; Sabina A. Murphy, MPH; James Jin, PhD; Anil Duggal, MD; Noe A. Babilonia, MD;
Piyamitr Sritara, MD; Michele F. Mercuri, MD, PhD; Pieter W. Kamphuisen, MD; Elliott M. Antman, MD, Eugene Braunwald, MD;
Robert P. Giugliano, MD, SM

A 1153 (5,5%) patients developed cancer(new diagnosisor recurrence
of remote cancer)with the mostcommonsites Gl, prostate and lung.

A Efficacyandsafetyof edoxabarvs. warfarin were preserved

A In patients with cancer,edoxabanwas effective in the prevention of
stroke/systemicembolic event vs warfarin and had a similar risk of
major bleeding



J Am Heart Assoc. 2018

Efficacy and Safety of Edoxaban in Patients With Active Malignancy
and Atrial Fibrillation: Analysis of the ENGAGE AF-TIMI 48 Trial

Christina L. Fanola, MD, MSc; Christian T. Ruff, MD, MPH; Sabina A. Murphy, MPH; James Jin, PhD; Anil Duggal, MD; Noe A. Babilonia, MD;
Piyamitr Sritara, MD; Michele F. Mercuri, MD, PhD; Pieter W. Kamphuisen, MD; Elliott M. Antman, MD, Eugene Braunwald, MD;
Robert P. Giugliano, MD, SM
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2 SEE, systemic embolic event; HDER, higher dose edoxaban regimen; LDER, lower dose edoxaban regimen
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Rivaroxaban for Stroke Prevention in Patients With ()
Nonvalvular Atrial Fibrillation and Active Cancer
Eva S. Laube, MD®, Anthony Yu, MD", Dipti Gupta, MD, MPH®, Yimei Miao. BS®,

Patrick Samedy, MS®, Jonathan Wills, BA®, Stephen Hamnicar, PharmD®, Gerald A. Soff, MD", and
Simon Mantha, MD, MPH"*
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The safety and efficacy of rivaroxabantreatment for nonvalvularAF in patients with
activecanceris comparableto the resultsof ROCKEAFstudyin the generalpopulation



Rivaroxaban in Patients with
NVAF and Active Cancer

Results

E
E

163 patientswere includedbetween1 Jan2014and 31 Mar 2016

Efficacy

{ stroke rates were similar to those reported in ROCKEAF (cumulativeincidenceof stroke
was1.4%in this cohortvs 1.7%in the rivaroxabamrm of ROCKEAF)

1 nosystemicembolismepisodes

Safety
1 yearrate of major bleedingwas 1.2% (lower than 3.6% found in the rivaroxabanarm of
ROCKEAP
Cumulative incidence of competing risks for patients in the acute, chronic, and combined phases of anticoagulation™
Acute Phase Chronic Phase Combined Period
N=59 N=138 N=163

Ischemic Stroke (95% CI) 0 1.8% (0-4.3) 1.4% (0-3.4)
Major bleeding (95% CI) 0 1.5% (0-3.6) 1.2% (0-2.9)
Death (95% CT) 11.4% (1.4-20.3) 14.2% (7.3-20.5) 22.6% (12.2-31.7)
CRNMB (95% CI) 9.8% (0.2-18.4) 54% (1.1-9.5) 14.0% (4.2-22.7)

CRNMB = clinically relevant nonmajor bleeding leading to discontinuation of rivaroxaban for at least 7 days.
* Cumulative incidence estimates for the chronic phase are conditional to reaching day 90 of anticoagulation without sustaining an event. The chronic phase
was defined as lasting 275 days and the combined period encompasses 365 days.

Chronic phase: > 90 days of anticoagulation
Acute phase: < 90 days of anticoagulation Laubeet al. AmJCardio2017



Efficacy and Safety of Apixaban Versus Warfarin

in Patients with Atrial Fibrillation and a History
of Cancer: Insights from the ARISTOTLE Trial

Chiara Melloni, MD, MHS,>® Allison Dunning, MS,? Christopher B. Granger, MD,*" Laine Thomas, PhD,?
Michel G. Khouri, MD,” David A. Garcia, MD," Elaine M. Hylek, MD, MPH,? Michael Hanna, MD,¢ Lars Wallentin, MD, PhD,f
Bernard J. Gersh, MB, ChB, DPhil,? Pamela S. Douglas, MD,*® John H. Alexander, MD, MHS," Renato D. Lopes, MD, MHS,

The American Journal of Medicine (2017)

PhD>*
Active/Treated Mo Cancer p-value*
Apixaban | Warfarin | HR (95% CI) Apixaban Warfarin HR (95% CI)

—p| Efficacy endpoints

Stroke or SE 0 {0%8) 5(6.2%) | 0 (0-infinity) | 196 (2.3%) | 251 (3.0%) |0.77 (0.64-0.93)| 0.9465

Cwverall death 5(6.6%) |11 (136%)(0.45(0.16—-1.29)] 548 (6.5%) | 626 (74%) |0.87 (0.77-0.97)) 02209

Ischemic stroke 0 {0%6) 3 (3.7%) 0 (0-infinity) 147 (1.7%6) 166 (2.0%) [0.88 (0.70-1.10}| 0.9556

Mi 0 {0%8) 1({1.2%) | 0 (0—infinity) 78 (0.9%) 90 (1.1%) |0.86 (0.63-1.16)| 0.9668

VTE: PE/DNVT 0 {0%) 1 (1.2%) 0 (0-infinity) 27 (0.3%) 33 (0.4%) |0.31 (0.49-1.35) 09775
—) Safety endpoints

ISTH major bleeding 1(1.3%) | 5(6.2%) [0.19(0.02-1.59)] 303 (3.695) | 430 (5.1%) |0.69 (0.59-0.80)| 0.2339

Major or CRMNM bleeding 6 (7.9%) [10 (12.4%)|0.56 (0.20-1.54)| 560 (6.6%) | 810 (9.6%) |0.67 (0.60-0.75)| 0.7253

Any bleeding 27 (35.59%) (30 (37.0%)|0.93 {0.55-1.56) | 2149 (25.396) | 2815 (33.3%) |0.71 (0.67-0.75)| 0.3089

Intracranial bleeding 0 {0%8) 2(2.5%) | 0 (0-infinity) 52 (0.6%) 113 (1.3%) |0.45 (0.32-0.63)| 0.9707

Met composite endpoint
—3 Composite efficacy endpoint™| 5 (6.6%) |16 (19.8%)(0.30 (0.11-0.83)| 734 (8.6%) | 841 (10.0%) [0.86 (0.78-0.95)| 0.0421 |
—_— Composite Endpoint: 6 (7.9%) [18 (22.2%)(0.32 (0.13-0.81)]| 948 (11.2%) |1124 (13.3%) |0.83 {0.76-0.90)| 0.0441 <

*P-value for the randomized treatment-by-cancer interaction. T5troke/SE & M1 & Death; IStroke/SE & M| & Death & ISTH Major
bleeding. Event rate = events/100 patient-years of follow up.

Conclusion: There was no evidence of a lesser effect of apixaban vs. warfarin in patients with active cancer.
Our findings are promusing and warrant further evaluation in RCTs focusing on patients with cancer.



Atrial Fibrillation - Real life

A In 2,568 consecutive AF patients with newly diagnosed cancer, stroke/systemic
embolism(SE)majorbleeding,and all-causedeathwere analyzed

A NOACshave significantly lower incidences of ischemic stroke/systemic embolism
(p<0.001), major bleeding(p<0.001), and all-causedeath (p<0.001) than warfarin.

A Theincidenceof major bleedingwasparticularlylower within 1 yearafter cancerdiagnosis
A Theincidencesof all clinicaleventswere significantlylower in the NOAQgroup vswarfarin group

A B c
459 — warfarin 459 — warfarin 459 warfarin

= cmemee NOAC == NOAC | emmmm NOAC
‘é" i» Log-rank p<0.001 qg" g Log-rank p<0.001 qé S Log-rank p<0.001
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572 patients in NOAC: 140 (36.1%) dabigatran, 138 (35.6%) apixaban, and rivaroxaban 110 (28.3%). patients

KimK et alKoreanCircJ. 2018



DOACS Iin cancer and AF

MarketScandatabaseswe identified 16096 AF patients (meanage, 74 years)

initiating oral anticoagulantand beingactivelytreated for cancer

Bleeding
Rivaroxaban vs. warfarin
Dabigatran vs. warfarin
Apixaban vs. warfarin

Ischemic stroke
Rivaroxaban vs. warfarin
Dabigatran vs. warfarin
Apixaban vs. warfarin

M
Age.y

Female, %

-
—&-
—— !

—
+

*—

I I I

Hazard Ratio
(95% Cl)

1.09 (0.79, 1.50)
0.96 (0.72, 1.27)
0.37 (0.17, 0.79)

0.74 (0.40, 1.39)
0.89 (0.56, 1.42)
0.71 (0.19, 2.60)

|
025 05 1 2

Rivaroxaban Dabigatran
2808 2185
73 B X102 4.0 £ 10.3
40.7 38.3

Apixaban Warfarin
1078 10021
745 % 10.3 754 £ 100
42.% 3159.4

ShahS et al. Blooddvance018



Algoritmo per la terapia antitrombotica nella
fibrillazione atriale correlata al cancro

FIBRILLAZIONE ATRIALE CORRELATA AL CAN

Valutareil rischiodi sanguinamento caratteristichecorrelate alcancro
e alle terapie oncologiché, HASBLED score,
valutareil rischiotromboembolico. CHADS-VASc score

Assenza di caratteristiche Caratteristiche
di alto rischio di sanguinamento di alto rischio di sanguinamento

CHADS+! { O
e HASBLED < 3

CHADS-VASC = 0
e HASBLED>3

Nessunaerapia
antitrombotica

Terapia
antitrombotica

Terapia
antitrombotica
opzionale™

*Tumoreintracranico,neoplasieematologichecondifetti della coagulazionetrombocitopeniaindotta dallaterapia,
grave malattia epatica metastatica, terapie oncologichea rischio di sanguinamento **La terapia antitrombotica
puo essereconsideratain alcuni cancri associatiad alto rischio tromboembolico (ad esempio pancreas,ovaie,

polmone, fegato) o a terapie oncologiche (ad esempio cisplatino, gemcitabing 5-fluorouracile, eritropoietina,
fattori di crescitadei granulociti)




International Journal of Cardiology 269 (2018) 152-157
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Patients with cancer and atrial fibrillation treated with doacs: A
prospective cohort study

CARDIOLOGY

L))

Check for
updates

Maria Cristina Vedovati **!, Michela Giustozzi !, Paolo Verdecchia ™!, Lucia Pierpaoli ©', Serenella Conti ¢,
Melina Verso !, Francesco Di Filippo ©!, Emanuela Marchesini *!, Giulio Bogliari 1,
Giancarlo Agnelli ', Cecilia Becattini *!

Major bleeding events in cancer and nezancer patients

0,6 -

05+

04+

0.3

Cumulative Hazard

0,2

01

0,07

Log rank < 0.001

Cancer

Mon-cancer

Days from DOAC start

289 pazienti con cancro su
2304in trattamento con NAO

Conclusions: In this study, the higher bleeding risk found in cancer compared to non-cancer patients was mainly

due to an excess of bleeding at gastromtestmal and at genitourinary sites. Larger studies on the optimal manage-

ment of cancer patients with AF are needed.




Proposed algorithm
for Ibrutinib-
associated AF
management

Ganatra S. et al. JACC 2014

IBRUTINIE ASSOCIATED AF

'

Hemodynamically

|

Assess suitability for anticoagulation

Stable

» High CHADS2VASc score flow HASBLED score
» No prior bleeding events

Assess ECG, Echocardiogram, Cr.,
electrolytes, CBC, INR, TSH

» Normal platelets, Hb and INR

Consider anticoagulation

Choose an agent based on individual patient
profile and preference

«~ Warfarin with close INR monitoring

« LMWH if normal Cr

- Caution with Factor Xa inhibitors*

Rate Control Strategy preferred due to:
~High likelihood of recurrence on ibrutinib

- Need for uninterrupted anticoagulation
after cardioversion

« Avoid direct thrombin inhibitors

« Avoid CCB (CYP450 3A4 inhibitor,

increases ibrutinib level)

« Avoid Digoxin (P-gp substrate,
ibrutinib increases digoxin level)

Use Beta Blocker
(BB)

]

Adequate rate control achieved

l

'

- Add CCB with ibrutinib dose reduction and close monitoring or

temporary withholding of ibrutinib after discussion with
hematologist
OR

« Add Digoxin at lower dose, 6 hours prior to or after ibrutinib dose

with close monitoring of plasma level and development of toxicity

Continue BB

l

:

Persistent rapid ventricular rate, severe
symptoms, persistent reduced LVEF




Proposed algorithm
for patients with
pre-existing AF

who require
Ibrutinib

Ganatra S. et al. JACC 2018

Assess Suitability for anticoagulation
. High CHA,DS WASC score Jlow HASBLED score

Patient with pre-existing AF
need ibrutinib

Careful assessment of medications

. Mo prior bleeding events
. Normal platelets. Hb and INR

y

Consider/Continue anticoagulation

Choose an agent based on individual patient profile and
preference

. Warfarin with close INR monitoring

- LMWH if normal Cr

- Caution with Factor Xa inhibitors*

. Avoid direct thrembin inhibitors

used for AF management

Patient on Beta Blocker (BB)

for HR control

HR adeguately HR nat adequately

Consider switching to BB if no
contraindication Patient on CCB or Digoxin for

Avoid CCB (CYP450 3A4 inhibitor, HR control
increases ibrutinib level) and

Digoxin (P-gp substrate, ibrutinib BB iz contraindicated
increases digoxin level)

# Continue CCB and start ibrutinib at reduced dose with
close monitoring

controlled controlled AND/OR
* Reduce Digoxin dose, administer & hours prior to or after
ibrutinib dose with close monitoring of plasma digoxin
Continue BB lewel and development of toxicity

Persistent rapid ventricular rate, severe symptoms,
persistent reduced LVEF or refractory HF

Rhythm Control

(Cardioversion, anti-arrhythmic medicationst)




1() La gestione della fibrillazione atriale
nel paziente oncologico

Nicola Maurea'! Enrico Barbieri?

Tabella 36. Criteri di utilizzo dei NAO nei pazienti oncolog

Valutazione dei pazienti

Fattori di rischio per sanguinamento
Nessun evento di sanguinamento maggiore nei due mesi precedenti.
Assenza di tumori intracranici o viscerali ad alto rischio di sanguinamenti maggiori

Piastrine
Numero di piastrine 50,000 per pl. Nessuna previsione di riduzione dovuta alla
chemioterapia

Studio di coagulazione
PT, PPT e fibrinogeno normali

Test funzionali del fegato
Nessuna insufficienza epatica significativa [es. Child Pugh B o C, cirrosi]

Funzione renale
CrCl =30ml/min. Nessuna previsione di riduzione dovuta a chemioterapia nefrotossica

Farmaci

Assenza di uso concomitante di farmaci con un forte effetto sul citocromo P450 3A4
e sulla glicoproteina P. Considerare la lista di farmaci chemioterapici, biologici,
ormonali o di supporto che modulano il citocromo P450 3A4 e/o la glicoproteina P.
Buona compliance.

ADn

¥

CARDIO-
ONCOLOGIA
2017

“CARDIO-ONCOLOGIA" 2015-2017

Cl




Citocromo PA50GlicoproteinaP

CYP, cytochrome P450gp, Rglycoprotein
*absorbeddose

1.Pradaxa [package insert]. Ridgefield Bo&hringeitngelheimPharmaceuticals, Inc. 2013
2. Xarelto [package insert]. Titusville, NJ: Janssen Pharmaceuticals, Inc. 2011
3. Weinz et al. Drug Dispos Metab 2009;37:£0664
4. ELIQUIS Summary of Product Characteristics. Bristol Myers Squibb/Pfizer EEIG, UK
5. Matsushima et al. ArtAssod®®harmSci2011; abstract; 6. Ogata et aClinPharmaco2010;50:748753
7.Mendellet al. Am Lardiovas®rugs 2013;13:33%B42; 8.Bathalaet al. DrugVietab Dispo2012;40:225Q2255
8.Heidbucheekt al. EHRA Practical Guidelit&sopace015



DrugcDruglnteractions

A NOACs and warfarin are substrates of key metabolic and transport
pathways

A Some DDIs are well documented; clinical relevance of many potential
DDls is unknown

Anticoagulants as substrates for major pathways

Anticoagulant CYP3A4 P-gp Other CYHnetabolizing enzymes
(metabolic) (transport) (2C9, 2C19, 2C8, 2C18, 1A2)

LMWH No No No

VKA Major No/minor All (major: CYP2C9)

Apixabang Major Major Minor: 1A2, 2C8, 2C9, 2C19

Edoxabat Minor Major No

Rivaroxabah Major Major No

Dabigatrafi No Moderat€' No

*Dabigatran is contrandicated with quinidine

1. Lovenox (enoxaparin sodium injection) Prescribing Information. 2009; 2. Coumadin (warfarin sodium) Prescribing Inf@dhti@rEliquis (apixaban) Prescribing
Information. 2019; 4Savayséedoxaban) Prescribing Information. 2015; 5. Xarelto (rivaroxaban) Prescribing Information. Zya@x§dabigatran etexilate mesylate)
Prescribing Information. 2018.



Anticipated DrugDrug Interaction Between Common
Anticancer Drug Classes and DOACs

P-Glycoprotein Interaction (All DOACs Affected)

CYP3A4 Interaction (Strongly Affects Rivaroxaban and Apixaban)

Inhibition .
[ ]
[ ]
Induction @
[ ]
-
Minimal to .

no Interaction

Immune-modulating agents (e.g., tacrolimus; strong
to moderate to competition to none)

Tyrosine kinase inhibitors (e.g., imatinib; strong to
moderate to competition to none)
Hormonal agents (e.g., abiraterone;
competition to none)

strong to

Anthracyclines (e.g., doxorubicin; strong to competi-
tion to none)

Antimitotic agents (e.g., vinblastine; strong to
competition)
Immune-modulating agents (e.g., dexamethasone;

strong to competition to none)

Alkylating agents (e.g., bendamustine; competition to
none)

Antimetabolites (e.g., methotrexate; competition to
none)

Monoclonal antibodies (e.g., rituximab; none)
Platinum based agents (e.g., cisplatin; none)
Intercalating agents (e.g., bleomycin; none)

Immune modulating agents (e.g., cyclosporine; moderate to mild to
competition)

Tyrosine kinase inhibitors (e.g., nilotinib; moderate to mild to competition)
Hormonal agents (e.qg., bicalutamide; moderate to mild to competition to
none)

Topoisomerase inhibitors (e.q., etoposide; mild to competition to none)
Anthracyclines (e.g., idarubicin; mild to competition to none)

Alkylating agents (e.qg., cyclophosphamide; mild to competition to none)

Immune-modulating agents (e.g., dexamethasone; strong to moderate to
competition)

Antimitotic agents (e.g., paclitaxel; moderate to mild to competition)
Tyrosine kinase inhibitors (e.g., vemurafenib; moderate to competition)
Hormonal agents (e.q., enzalutamide; strong to competition to none)

Monoclonal antibodies (e.g., brentuximab; competition to none)
Antimetabolites (e.g., pemetrexed; none)

Platinum based agents (e.g., oxaliplatin; none)

Intercalating agents (e.g., mitomycin C; none)

Anticipated interactions are offered within anticancer drug classes as no interaction, competition, or potential interaction (mild, moderate, or strong). Intraclass differences exist in inhibitionfinduction and
presence and strength of interaction. Table 4 of the 2018 European Heart Rhythm Association practical guide (3) offers more detailed drug-drug interactions and anticipated effects on DOAC drug levels.

CYP3A4 = Cytochrome P450 344; DOAC = direct oral anticoagulants.

Mosarla RC et al. JACC 2019




Common drugdrug interactions with direct factor
Xa inhibitors

Drug class and name Interaction effect Drug class and name Interaction effect
Edoxaban® Rivaroxaban® Apixaban® Edoxaban® Rivaroxaban® Apixaban®
Antimitotic agents Immune-maodulating agents
vinblastine l l 1 Cyclosporine 1 t 1
Anti-mycotic agents Dexamethasone 1 i i
Azithromycin T T T Tacrolimus 1 1 1
Clarithromycin T T T Protease inhibitors
Erythromycin 1 1 1 Indinavir 1 1 1
ltroconazole T T T Nelfinavir 1 1 1
Ketoconazole 1 1 1 Ritonavir 1 1 1
Posaconazole = 1 1 Saquinavir 1 1 1
Variconazole _ T 1 Tyrosine kinase inhibitors
Anthracyclines Imatinib — ! il
Doxorubicin 1 l 1 Lapatinib T T 1
Hormonal agents Nilotinib 1 1 1
Tamoxifen 1 1 1 sunitinib 1 1 1

3 Substrate of P-glycoprotein.
i Sybstrate of F—gl}rcﬂprme]n, b Substrate of P-glycoprotein and CYP3A4 (cytochrome P450 3A4),

b y T = increases plasma factor Xa through P-glycoprotein or CYP3A4
Substrate of P-glycoprotein and CYP3A4 (cytochrome P450 3A4). inhibition; | = decreases plasma factor Xa through P-glycoprotein or

T = Increases plasma factor Xa through P-glycoprotein or CYP3A4  ~ypq, s induction: — = no effect on plasma factor Xa.

inhibition; | = decreases plasma factor Xa through P-glycoprotein or

CY¥P3A4 induction; — = no effect on plasma factor Xa.



The 2018 European Heart Rhythm Association
Practical Guide on the use of non-vitamin K
antagonist oral anticoagulants in patients

with atrial fibrillation

Interazioni con | farmaci concomitanti forti inibitori e induttori
della glicoproteina P e del citocromo P450 3A4

HIV protease inhibitors
(e.g. ritonavir)

Fungostatics

Fluconazole

Via
Clarithromycin; Moderate P-gp competition
Erythromycin and strong CYP3A4
inhibition
Rifampicin P-gp/BCRP and CYP3A4/

CYP2)2 inducers

P-gp and BCRP competition
or inducer; CYP3A4
inhibition

Moderate CYP3A4
inhibition

Voriconazole

ltraconazole; Ketoconazole;

potent P-gp and BCRP
competition; CYP3A4
inhibition

Posaconasole

Mild to moderate P-gp
inhibition

Dabigatran
etexilate

+15 to 20%

Apixaban

+60% AUC
+30% Cnax

& : Nod?yet/ ¢

Edoxaban

/S

Rivaroxaban

+34% (Erythromy-
cin)/ +54%

(Clarithromycin)
SmPC129

g

+42% (if systemically
/ admnmstered)s""c

Steffel J et al. European Heart Journal 2018



Via'? Dabigatran Apixaban Edoxab Ri I
etexilate
P-gp substrate Yes Yes Yes Yes
CYP3Ad4 substrate No Yes (~25%) No (<4%) Yes (~18%)
Antimitotic agents
Paclitaxel Moderate CYP3A4
induction; CYP3A4/P-gp
competition A
|
Vinblastine Strong P-gp induction;
CYP3A4/P-gp
competition
Docetaxel, Mild CYP3A4 induction;
Vincristine CYP3A4/P-gp
competition
Vinorelbine Mild CYP3A4 induction;

Antimetabolites

Metotrexate

CYP3A4/P-go

competition

P-gp competition; no
relevant interaction
anticipated

Pemetrexed, Purine

No relevant interaction

analogs, Pyrimidine anticipated
analogs
opoisomerase inhibito

Topotecan No relevant interaction
anticipated

Irinotecan CYP3A4/P-gp competi-
tion; No relevant inter-
action anticipated

Etoposide Mild CYP3A4 inhibition;

Anthracyclines/Anthracenedion

CYP3A4/P-gp

competition

es

Doxorubicin Strong P-gp induction,
mild CYP3A4 inhibition;
CYP3A4/P-gp
competition

Idarubicin Mild CYP3A4 inhibition;

P-gp competition

/%

Anticipated effects of common anticancer drugs on non

vitamin K antagonist oral anticoagulants plasma levels

Steffel J et al. European Heart Journal 2018



Anticipated effects of common anticancer drugs on nor
vitamin K antagonist oral anticoagulants plasma levels

Ed b

o
Rivar

Via'¥? Dabigatran Apixaban
etexilate

Daunorubicin P-gp competition; No
relevant interaction
anticipated

Mitoxantrone No relevant interaction

anticipated

Alkylating agents
Ifosfamide Mild CYP3A4 inhibition; ’ ’ : : . .
CYP3A4 competition

Ciclophosphamide Mild CYP3A4 inhibition;
CYP3A4 competition
Lomustine Mild CYP3A4 inhibition
Busulfan CYP3A4 competition;
No relevant interaction
anticipated
Bendamustine P-gp competition; No

relevant interaction

anticipated

Chlorambucil, No relevant interaction
Melphalan, anticipated
Carmustine,
Procarbazine,
Dacarbazine,

Temozolomide

Platinum-based agents

Cisplatin, MNo relevant interaction
Carboplatin, anticipated

Oxaliplatin

Intercalating agents

Bleomycin, No relevant interaction
Dactinomycin anticipated
Mitomycin C No relevant interaction

anticipated

Tyrosine kinase inhibitors

Imatinib, Crizotinib Strong P-gp inhibition,
moderate CYP3A4
inhibition; CYP3A4/P-gp

competition

Nilotinib, Lapatinib Moderate-to-strong P-
gp inhibition, mild
CYP3A4 inhibition;
CYP3A4/P-gp
competition

Vemurafenib Moderate CYP3A4
induction; CYP3A4/P-gp
competition

Steffel J et al. European Heart Journal 201




CYP3A4 interactions® P-glycoprotein interactions®*

Oncology drugs Substrate Inducer Inhibitor Substrate Inducer Inhibitor

Antimitotic agents
Vinca alkaloids

Vinblastine qF ==k “F [ ®
Vincristine +++ -+ @
Vinorelbine +++ 1F
Taxanes
Docetaxel +++ -+ o
Paclitaxel +++ ++ o
Antimetabolites
Antifolates
Methotrexate @
Pemetrexed

Purine analogs
Mercaptopurine
Thioguanine
Pentostatin
Cladribine
Clofarabine
Fludarabine
Pyrimidine analogs

Fluorouracil

Capecitabine
Cytarabine
Gemcitabine
Azacitadine
Decitabine

#+ 4+, strong interaction; + +, moderate interaction; +, weak interaction.

bData for strength of P-glycoprotein interactions are limited. @, indicates that an interaction has been documented.

“Bold indicates the drug is either a strong ora moderate inhibitor of CYP3A4 (with or without P-glycoprotein interaction). These drugs have increased risk
for interactions with the new oral anticoagulants that are metabolized by CYP3A4.

Short, The Oncologist 2014



CYP3A4 interactions® P-glycoprotein interactions™*

Oncology drugs Substrate Inducer Inhibitor Substrate Inducer Inhibitor

Topoisomerase inhibitors

Topotecan
Irinotecan +++ o
Etoposide AR aF o

Anthracyclines/
anthracenediones

Doxorubicin + -+ +
Daunorubicin
Idarubicin -+

Mitoxantrone

Alkylating agents
Cyclophosphamide I+ -+
Ifosfamide T Arar +
Chlorambucil
Melphalan
Bendamustine o
Carmustine
Lomustine -r
Busulfan AFARar
Procarbazine
Dacarbazine
Temozolomide

#+++, strong interaction; + +, moderate interaction; +, weak interaction.

®Data for strength of P-glycoprotein interactions are limited. @, indicates that an interaction has been documented.

“Bold indicates the drug is either a strong or a moderate inhibitor of CYP3A4 (with or without P-glycoprotein interaction). These drugs have increased risk
for interactions with the new oral anticoagulants that are metabolized by CYP3A4.

Short, The Oncologist 2014



CYP3A4 interactions® P-glycoprotein interactions®©

Oncology drugs Substrate Inducer Inhibitor Substrate Inducer Inhibitor

Platinum-based agents
Cisplatin
Carboplatin
Oxaliplatin
Intercalating agents
Bleomycin
Mitomycin C [
Dactinomycin
Tyrosine kinase inhibitors

Imatinib +++ ++ ] ]

Dasatinib +++ +

Nilotinib +++ + [ [

Erlotinib +++

Gefitinib + 4+

Lapatinib +++ + [ o

Sunitinib +++ [

Sorafenib +

Crizotinib +++ ++ o ®

Vemurafenib + ++ [ ]

Vandetanib +++ [
Monoclonal antibodies

Rituximab

Brentuximab T aras

Alemtuzumab

Cetuximab

Trastuzumab

Bevacizumab

2+ ++, strong interaction; + -+, moderate interaction; +, weak interaction.

PData for strength of P-glycoprotein interactions are limited. @, indicates that an interaction has been documented.

“Bold indicates the drug is either a strong ora moderate inhibitor of CYP3A4 (with or without P-glycoprotein interaction). These drugs have increased risk
for interactions with the new oral anticoagulants that are metabolized by CYP3A4.

Short, The Oncologist 2014



CYP3A4 interactions® P-glycoprotein interactions™*

Oncology drugs Substrate Inducer Inhibitor Substrate Inducer Inhibitor
Hormonal agents

Tamoxifen +++ + [
Raloxifene

Anastrozole +

Letrozole +

Fulvestrant +

Leuprolide

Flutamide +++

Bicalutamide ++

Enzalutamide +++ +++ [
Abiraterone +++ ++ [
Mitotane

Immune-modulating agents

Cyclosporine +++ ++ ® o
Sirolimus +++ + ®

Everolimus +++ [

Temsirolimus +++ + [

Tacrolimus +++ + [ [
Dexamethasone +++ +++ J J [
Prednisone + rer

?+++, strong interaction; + +, moderate interaction; +, weak interaction.

PData for strength of P-glycoprotein interactions are limited. @, indicates that an interaction has been documented.

“Bold indicates the drug is either a strong or a moderate inhibitor of CYP3A4 (with or without P-glycoprotein interaction). These drugs have increased risk
for interactions with the new oral anticoagulants that are metabolized by CYP3A4.

Short, The Oncologist 2014



CYP3A4 interactions®

P-glycoprotein inte ractions™*

Oncology drugs Substrate Inducer Inhibitor Substrate Inducer Inhibitor
Miscellaneous
Lenalidomide ®
Bortezomib +++ +
Bexarotene + ++
Supportive care
Prochlorperazine
Ondansetron SFarer o
Palonosetron ar
Metoclopramide
Aprepitant TFArar SERls ++
Fosaprepitant T arar TFar ++
Oxycodone +++
Hydromorphone
Morphine
Fentanyl AFArar +
Methadone d=aEF 4L
Acetaminophen 4= 4=
Lorazepam
Clonazepam +++
Filgrastim
Epoetin alfa

Darbepoetin alfa

I+ 4+, strong interaction; ++, moderate interaction; +, weak interaction.

®Data for strength of P-glycoprotein interactions are limited. @, indicates that an interaction has been documented.

“Boldindicatesthe drugis eithera strong or amoderate inhibitor of CYP3A4 (with or without P-glycoprotein interaction). These drugs have increased risk
for interactions with the new oral anticoagulants that are metabolized by CYP3A4.

Short, The Oncologist 2014



Anticoagulationof cancerpatients with non- valvular atrial fibrillation
receivingchemotherapy guidancefrom the SSC of the ISTH

GuidanceStatements

A We recommendedindividualized anticoagulation regimens after shared
decisionmaking with patients basedwhereverpossibleon risk of stroke,
bleedingandpatientsvalues

A In cancerpatients on chemotherapywith newly diagnosedNVAF with
exception of patients with luminal gastrointestinal cancers with no
surgery or patients with active gastrointestinal mucosal abnormalities
suchasduodenalulcers gastritis esophagitigor colitiswe suggestthe use
of a DOACover a VKAor LMWHas anticoagulanttherapy if no clinically
relevantdrug-to-druginteractionsare expected

DellucA et al,JTrombHaemost2019



Anticoagulationof cancerpatients with non- valvularatrial fibrillation
receivingchemotherapy guidancefrom the SSC of the ISTH

Guidance Statements

A In cancerpatientswith NVAFalreadyon ananticoagulantregimen
before startingchemotherapywe recommendeccontinuingthe
sameanticoagulationregimenunlessthere are clinicallyrelevant
drugto-druginteraction

a) Incancematientson chemotherapiesvith clinicallyrelevant
VKAinteractions, we suggestonsideringa DOAW no
additionaldrug-druginteractionwith DOAC oclosemonitoring
of VKA (target INBetween2 and 3)

b) Incancematientson chemotherapiesinableto tolerate an oral
route of admininistration(e.g. nausea andomiting), we
suggesthe use ofparenteral anticoagulationwith therapeutic
dosingof LMWHwith resumptionof oral anticoagulationas
soonaspossible

DellucA et al JTrombHaemost2019



Anticoagulationof cancerpatients with non-
valvularatrial fibrillation receivingchemotherapy
guidancefrom the SSC of the ISTH

A DOACsire amore practicalalternative to warfarin, with comparable
clinicalefficacyandsafety

A Rapidonset (1-2 hours)and shorter half-life of DOAC$6-12 hours)
comparedwith warfarin (40 hours)ffer additional practical
advantagesover VKASn cancerpatientswho undergofrequent
medicationchangesand invasiveprocedures

A Asfor cancerassociatedVTE carefully consider
Bleedingrisks(e.g.tumor type)
(Clinicallyrevelani drug-drug interactions
Thrombocytopenia(< 50 x 18 LY)

Renaland hepaticfunction
Patientspreferencesandvalues

A Anticoagulanttherapy regularlyreassesse@sLJ O A Guycérsagus
and managementchangeover time
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paziente ambulatoriale ad alto rischio:

-iniziali evidenze pehpixabane Rivaroxabar(trials
randomizzai)
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