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3,460.025 patients cancer survivors in Italy



Cancer incidence and age



Cancer death differentiated for type, range of age and for sex



5 years survival for type of cancer



Percentage of cancer survivors differentiated for type of 
cancer and frequency



75% of cancer patient have more than
65 years old
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Adapted form Kato et al. Ageing Reasearch Reviews (2019) 49; 115-124  https://doi.org/10.1016/j.arr.2018.10.006

Pazienti anziani nei trial registrativi per la FANV 

Old patients in registrative DOACS trials



Efficacy and safety of DOACs vs Warfarin in patients ≥75 years old

Modified from Capranzano P, et al. Expert Rev Cardiovasc Ther 2013;11:959–73; 

Kato ET, et al. J Am Heart Assoc 2016;5:e003432

*Reduced to 15 mg if CrCl 30–49 mL/min

**Reduced to 2.5 mg twice-daily if at least two of the following criteria were present: age ≥80 years, body weight ≤60 kg, serum creatinine ≥1.5 mg/dl
†P<0.001 vs warfarin
‡Reduced dose as per the SmPC

BID, twice daily; ICH, intracranial haemorrhage; QD, once daily

Stroke

or SE

Major

bleeding

Dabigatran

110 mg BID

Rates % / year

HR (95% CI)

1.89 vs 2.14

0.88 (0.66–1.17)

4.43 vs 4.37

1.01 (0.83–1.23)†

0.37 vs 1.00

0.37 (0.21–0.64)

Dabigatran

150 mg BID

Rates % / year

HR (95% CI)

1.43 vs 2.14

0.67 (0.49–0.90)

5.10 vs 4.37

1.18 (0.98–1.42)†

0.41 vs 1.00

0.42 (0.25–0.70)

Rivaroxaban

20* mg QD 

Rates % / year

HR (95% CI)

2.29 vs 2.85

0.80 (0.63–1.02)

4.86 vs 4.40

1.11 (0.92–1.34)

0.66 vs 0.83

0.80 (0.50–1.28)

Apixaban

5** mg BID 

Rates % / year

HR (95% CI)

1.56 vs 2.19

0.71 (0.48–0.99)

3.33 vs 5.19

0.63 (0.48–0.82)

0.43 vs 1.29

0.33 (0.17–0.63)

10 2

Favours

warfarin

0 1 2 0 1 2 0 1 2

Favours

dabigatran

Favours

warfarin

Favours

dabigatran

Favours

warfarin

Favours

rivaroxaban

Favours

warfarin

Favours

apixaban

Edoxaban

60/30‡ mg QD

Rates % / year

0 1 2

Favours

warfarin

Favours

edoxaban

1.9 vs 2.3

0.83 (0.66–1.04)

4.0 vs 4.8

0.83 (0.70–0.99)

0.5 vs 1.2

0.40 (0.26–0.62)
ICH



DOACs vs AVK in AF patients:
Primary endpoint of efficacy for range of age

There is no significative interaction for 
all NOACS between age and risk of 
stroke/SEE (efficacy end-point) (Kato 
2019)

Kato et al. Ageing Reasearch Reviews (2019) 49; 115-124  https://doi.org/10.1016/j.arr.2018.10.006



DOACs vs AVK in AF patients:
Primary endpoint of safety for range of age

There is significative interaction only
between dabigatran and rivaroxaban
between age and risk of bleeding
(safety end-point) (Kato 2019)

Kato et al. Ageing Reasearch Reviews (2019) 49; 115-124  https://doi.org/10.1016/j.arr.2018.10.006



AGS Beers Criteria for Potentially Inappropriate Medications:
Warning for older patients

American Geriatrics Society 2019 Updated AGS Beers Criteria for Potentially Inappropriate Medication Use in Older Adults
By the 2019 American Geriatrics Society Beers Criteria® Update Expert Panel*



aAt randomization; bIncludes only patients randomized to warfarin.

CHADS2 = Congestive heart failure, Hypertension, Age ≥75, Diabetes mellitus, and prior Stroke or TIA or thromboembolism; HAS-BLED = Hypertension, 

Abnormal renal and liver function, Stroke, Bleeding history or disposition, Labile INR, Elderly, Drugs or alcohol; CrCl = creatinine clearance;

IQR = interquartile range; SD = standard deviation; TIA = transient ischemic attack; TTR = time in therapeutic range.

Caratteristica
<65 anni

(N = 5497)

65 – 74 anni

(N = 7134)

≥75 anni

(N = 8474)

Weight (kg) median (IQR) 91 (78–106) 83 (71–96) 76 (66–87)

CrCl (mL/min) median (IQR)a 98 (79–123) 74 (60–90) 56 (45–69)

CHADS2 mean (SD) 2.6 (0.8) 2.7 (0.8) 3.2 (1.1) 

HAS-BLED score 3, n (%) 894 (16) 4129 (58) 4779 (56)

TTR (%) median (IQR)b 67 (56–76) 68 (57–77) 70 (57–78)

Dose reduced, n (%)a 571 (10%) 1297 (18%) 3488 (41%)

Kato et al. J Am Heart Assoc (2016) 5:e003432

ENGAGE-AF: Baseline demographic characteristics for age groups



Warfarin (%/yr) HD Edoxaban (%/yr)

HD Edoxaban

vs Warfarin HR (95% CI) Pint

<65 years (n = 5497) 4.9 4.8 0.99 (0.82–1.18) 0.48

65-74 years (n = 7134) 7.3 6.4 0.87 (0.76–1.00)

≥75 years (n = 8474) 11.2 9.7 0.88 (0.79–0.97)

ENGAGE-AF: Clinical benefit in age group (efficacy +safety)

*P <0.05 vs warfarin

CI = confidence interval; HD edoxaban = higher-dose edoxaban regimen (60/30 mg once-daily); HR = hazard ratio; yr = year.

HD edoxaban  better Warfarin better

Absolute Risk Difference (HD Edoxaban vs Warfarin)

Hazard Ratio

0.5 1 2

Kato et al. J Am Heart Assoc (2016) 5:e003432



CI, confidence interval; GI, gastrointestinal; HR, hazard ratio; ICH, intracranial hemorrhage

P-intWarfarinEndpoint

0.64

0.79

0.54

Major Bleeding

<80 years

≥80 years

ICH

<80 years

≥80 years

Fatal Bleeding

<80 years

≥80 years

3.0

6.2

0.7

1.6

0.3

0.8

2.5

4.6

0.4

0.6

0.2

0.4

0.83 (0.71–0.96)

0.75 (0.58–0.98)

0.49 (0.34–0.69)

0.41 (0.22–0.77)

0.57 (0.35–0.94)

0.50 (0.21–1.15)

HR (95% CI) 

Edoxaban 

60/30 mg

Event Rate (%/year)
Edox 60/30 mg 

vs Warfarin

0.0 1.5 2.50.5 1.0 2.0

Kato et al. J Am Heart Assoc (2016) 5:e003432

ENGAGE-AF: Safety outcome in patients ≥80 years old



0.0 1.5 2.50.5

HR (95% CI) 

Edox 60/30 mg 

vs Warfarin

P-int

Edoxaban 

60/30 mgEndpoint

1.0 2.0

0.62

0.45

0.17

Major Bleeding

<85 years

≥85 years

ICH

<85 years

≥85 years

Fatal Bleeding

<85 years

≥85 years

3.3

8.8

0.8

1.6

0.4

0.6

2.7

5.0

0.4

0.9

0.2

0.6

0.82 (0.72–0.94)

0.58 (0.35–0.94)

0.46 (0.33–0.62)

0.61 (0.20–1.88)

0.52 (0.33–0.82)

0.99 (0.20–4.91)

Event Rate (%/year)

Warfarin

Kato et al. J Am Heart Assoc (2016) 5:e003432CI, confidence interval; GI, gastrointestinal; HR, hazard ratio; ICH, intracranial hemorrhage

ENGAGE-AF: Safety outcome in patients ≥85 years old



Fanola et al. JACC 2017; 2017: 69(11) Suppl. ACC 2017

• 1153 (5,5%) patients developed cancer (new diagnosis or recurrence of
remote cancer) with the most common sites GI, prostate and lung.

• Efficacy and safety of edoxaban vs. warfarin were preserved.
• In patients with cancer, edoxaban was effective in the prevention of

stroke/systemic embolic event vs. warfarin and had a similar risk of
major bleeding.
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a: sottonalisi ENGAGE-AF – Fanola et al. JACC 2017; 2017: 69(11) Suppl. ACC 2017

b: sottoanalisi ARISTOTLE - Melloni et al. Am J Med 2017;130:1440-1448

c: Studio osservazionale monocentico – Laube et al. Am J Cardiol 2017;120:213-217

d: sottoanalisi ROCKET-AF - Chen et al. Eur Heart J Qual Care Clin Outcomes 2019;5(2):145-152

AF and Cancer: number of DOACS patients/active cancer and 
history of cancer

Active cancer History of cancer



Malignancy

N=1,153 (5.5)

No Malignancy

N=19,952 (93.5) P-value

Age, yrs (median) 75 72 <0.001

Male sex 69% 62% <0.001

White race 86% 81% <0.001

N America / W Europe 50% 37% <0.001

BMI (median) 29 29 0.84

Prior malignancy 14% 6% <0.001

CHA2DS2-VASc (mean) 4.4 4.3 0.01

Prior Stroke or TIA 25% 29% 0.004

Diabetes mellitus 39% 36% 0.07

Hypertension 95% 94% 0.14

Heart failure 52% 58% <0.001

Coronary artery disease 37% 33% 0.017

Prior VKA experience 66% 59% <0.001

Current smoking 8.9% 7.3% 0.034

Prior bleeding 13% 10% <0.001

Dose-reduction at randomization 27% 25% 0.20

Edoxaban: Data in patients with FA and Cancer

ENGAGE AF–TIMI 48: Baseline characteristics in patients with 
a new diagnosis or cancer recurrence

Fanola et al. JACC 2017; 2017: 69(11) Suppl. ACC 2017

Characteristic Cancer

(N=1153, 5.5%)

NO Cancer

(N=19952, 94.5%)
p

BMI, body mass index, VKA, vitamin K antagonist



Fanola CL et al. JAHA  2018;7:e008987. DOI: 10.1161/HAHA.118.008987 

21% in 

females

20% in 

males

Types of cancer in ENGAGE sub-analysis



Fanola et al. JACC March 21, 2017 Volume 69, Issue 11

0.1

Hazard ratio (95% CI)

Cancer

No cancer

Stroke/SEE

Cancer

No cancer

Ischemic

MACE Cancer

No cancer

Myocardial

Infarction

Cancer

No cancer

CV death Cancer

No cancer

All-Cause

Death

Cancer

No cancer

0.2 0.3 0.5 1 2

Edoxaban better Warfarin better

P-int

NS for each

0.3

Hazard ratio (95% CI)

Cancer

No cancer

Major bleed

Cancer

No cancer

Life-threatening/

Fatal bled

Major

CRNMB

Cancer

No cancer

Any bleed Cancer

No cancer

Major GI

bleed

Cancer

No cancer

0.5 21 3

Edoxaban better Warfarin better

P-int

NS for each

Included malignant tumours (major organ system), hematologic cancer, metastases (primary unknown), recurrence of remote cancer, 

melanoma, non-melanoma skin cancer (metastatic).

ENGAGE-AF SUB-ANALYSIS:Efficacy and safety endpoints by malignancy 
status in Edoxaban 60/30 mg vs Warfarin





ETNA-AF Programme: the register Edoxaban Treatment in routine 
clinical practice for patients with nonvalvular Atrial Fibrillation Europe 
(ETNA-AF Europe).

1. Ameri P et al Giornale Italiano di Cardiologia 2020……….
Figura tratta da De Caterina R et al. JCM 2019;20:97–104

FA: Fibrillazione Atriale
PASS: Post-authorization Safety Study
EMA: European Medicines Agency



ETNA-AF Italy: Results for age

Ameri P et al Giornale Italiano di Cardiologia 2020……….

▪ Age is a powerful risk factor for emorragic and ischemic events

▪ It is relevant the balance between safety and efficacy od edoxaban in the group of patient of ≥ 
75 years old

▪ Gli eventi ischemici, in questo gruppo di pazienti, sono occorsi con frequenza comparabile a 
quella rilevata nelle fasce d’età più basse The frequency of ischemic events in group > 75 years
old are occured with a frequency comparable to that relevated in the group of 65-75 years old



ETNA-AF Italia: Sanguinamenti intracranici per età

Ameri P et al Giornale Italiano di Cardiologia 2020……….

▪ Il dato di particolare interesse, e in controtendenza, è il non aumento delle emorragie 
intracraniche osservato nella fascia di età più avanzata, a conferma della sicurezza di 
edoxaban





Meccanismi patogenetici potenziali che collegano 
cancro e fibrillazione atriale

Cancro
EFFETTI DIRETTI 
Tumori Cardiaci

Tumori di organi adiacenti

INFIAMMAZIONE

TERAPIA CHIRURGICA

FIBRILLAZIONE 
ATRIALE

ET
À

MANIFESTAZIONI PARANEOPLASTICHE
Ipertiroidismo
Autoimmunità

SQUILIBRIO DEL SNA
Dolore, stress fisico, stress emozionale

COMORBIDITÀ CORRELATE AL CANCRO
Ipossia, disturbi metabolici,

Squilibrio degli elettroliti

C
O

M
O

R
B

ID
IT

À

Farmakis, JACC 2014

TERAPIA MEDICA
Farmaci chemioterapici, alte

dosi di steroidi, terapie
biologiche a bersaglio, 

bifosfonati, altri





Mosarla RC et al. JACC 2019

Select Cancer Therapies Associated With Atrial 
Arrhythmias and Thrombotic Adverse Events



Alexandre J  et al, Pharmacology & Therapeutics 2018

Potential mechanisms involved in anticancer 
drug-induced atrial fibrillation



Melloni et al. European Heart Journal – Quality of Care and Clinical Outcomes 2017

9749 pazienti:
- Cancro: 2318
- No cancro: 7431



J Gen Intern Med. 2007 Jul;22(7):997-1002



The optimal INR (2.0 to 3.0) level was achieved in only 12% of patients.

However, 1 year after cancer diagnosis, only OAT+ patients with the target
therapeutic range of ≥ 60% demonstrated better cumulative survival free of
composite end point* than OAT−patients (p = 0.026).

Conclusion: During the first year after the cancer diagnosis, OAT did not improve the

composite end point because of poor INR control caused by cancer

treatment.

2168 consecutive non-valvular AF patients with newly diagnosed
malignancies.

OAT: oral anticoagulant therapy  
*Major adverse cardiac events (MACEs) and major bleeding

Lee et al.



Steffel J et al. European Heart Journal 2018



Algoritmo per la terapia antitrombotica nella 
fibrillazione atriale correlata al cancro

FIBRILLAZIONE ATRIALE CORRELATA AL CANCRO

Valutare il rischio di sanguinamento: caratteristiche correlate al cancro
e alle terapie oncologiche*, HAS-BLED score,

valutare il rischio tromboembolico: CHA2DS2-VASc score

Assenza di caratteristiche
di alto rischio di sanguinamento

Caratteristiche
di alto rischio di sanguinamento

CHA2DS2-VASc ≥ 2 
e HAS-BLED < 3

CHA2DS2-VASc = 0 
e HAS-BLED > 3

Nessuna terapia
antitrombotica

Terapia
antitrombotica

Terapia
antitrombotica

opzionale**

*Tumore intracranico, neoplasie ematologiche con difetti della coagulazione, trombocitopenia indotta dalla terapia,
grave malattia epatica metastatica, terapie oncologiche a rischio di sanguinamento. **La terapia antitrombotica
può essere considerata in alcuni cancri associati ad alto rischio tromboembolico (ad esempio pancreas, ovaie,
polmone, fegato) o a terapie oncologiche (ad esempio cisplatino, gemcitabina, 5-fluorouracile, eritropoietina,
fattori di crescita dei granulociti)



Anticancer therapies associated 
with gastrointestinal (GI) toxicity

Carrier et al, Curr Oncol 2018



Tabella 36. Criteri di utilizzo dei NAO nei pazienti oncologici





Mosarla RC et al. JACC 2019

Anticipated Drug-Drug Interaction Between Common 
Anticancer Drug Classes and DOACs



Common drug-drug interactions with direct 
factor Xa inhibitors

Carrier et al, Curr Oncol 2018





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

Steffel J et al. European Heart Journal 2018



NOACs e Interazioni: Farmaci Antineoplastici (1/9)

Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (2/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (3/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (4/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (5/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (6/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (7/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (8/9)



Steffel; European Heart Journal (2018) 00, 1–64; doi:10.1093/eurheartj/ehy136

NOACs e Interazioni: Farmaci Antineoplastici (9/9)



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Oncology drugs with CYP3A4 e P-glycoprotein interactions

Short, The Oncologist 2014 



Anticoagulation of cancer patients with non- valvular atrial fibrillation 
receiving chemotherapy: guidance from the SSC of the ISTH

Guidance Statements

• We recommended individualized anticoagulation regimens after shared
decision-making with patients, based wherever possible on risk of stroke,
bleeding and patients values.

• In cancer patients on chemotherapy with newly diagnosed NVAF, with
exception of patients with luminal gastrointestinal cancers with no
surgery or patients with active gastrointestinal mucosal abnormalities
such as duodenal ulcers, gastritis, esophagitis or colitis we suggest the use
of a DOAC over a VKA or LMWH as anticoagulant therapy if no clinically
relevant drug-to-drug interactions are expected

Delluc A et al, J Tromb Haemost 2019



• In cancer patients with NVAF already on an anticoagulant regimen
before starting chemotherapy, we recommended continuing the 
same anticoagulation regimen unless there are clinically relevant
drug-to-drug interaction

a) In cancer patients on chemotherapies with clinically relevant
VKA interactions, we suggest considering a DOAC if no 
additional drug-drug interaction with DOAC or close monitoring
of VKA ( target INR between 2 and 3)

b) In cancer patients on chemotherapies unable to tolerate an oral
route of admininistration (e.g. nausea and vomiting), we
suggest the use of parenteral anticoagulation with therapeutic
dosing of LMWH with resumption of oral anticoagulation as
soon as possible.

Delluc A et al, J Tromb Haemost 2019

Anticoagulation of cancer patients with non- valvular atrial fibrillation 
receiving chemotherapy: guidance from the SSC of the ISTH

Guidance Statements



Conclusions 

• DOACs are a more practical alternative to warfarin, with comparable 
clinical efficacy and safety

• Rapid onset (1-2 hours) and shorter half-life of DOACs (6-12 hours) 
compared with warfarin (40 hours) offer additional practical 
advantages over VKAs in cancer patients who undergo frequent 
medication changes and invasive procedures.

• As for cancer-associated VTE, carefully consider:

Bleeding risks (e.g. tumor type)

(Clinically revelant) drug-drug interactions

Thrombocytopenia  (< 50 x 109 L-1)

Renal and hepatic function

Patients preferences and values

• Anticoagulant therapy regularly reassessed as patient’s cancer status 
and management change over time



Conclusioni 

• Necessari algoritmi dedicati che valutino prima le caratteristiche
di alto rischio di sanguinamento e di trombofilia del tipo di
tumore e poi gli score di rischio.

• L’Edoxaban alla luce dei risultati della sottoanalisi dell’ENGAGE
AF-Timi 48 garantisce sicurezza ed efficacia nel paziente con
fibrillazione atriale e cancro.

• Le linee guida EHRA 2018 hanno aperto all’uso del NAO in
oncologia.

• L’Edoxaban per il suo profilo metabolico (scarsa interazione con
citocromo) garantisce una maggiore facilità d’uso.

65
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