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Il rischio tromboembolico nel Il rischio tromboembolico nel 
paziente oncologicopaziente oncologico

1) Sousou T and Khorana A.Hamostaseologie 2009; 29: 121-4
2) Prandoni P, et al. Blood 2002; 100: 3484-8
3)     Sorensen HT, et al. N Engl J Med 2000; 343: 1846-50



La trombosi è la seconda causa 
di morte nei pazienti oncologici 

4. Cause biologiche dell’aumentato4. Cause biologiche dell aumentato 
rischio 

Meccanismo Diretto (Barni S. et al. Trombosi e Cancro Pensiero Scientifico Editore 2007).

Capacità delle cellule neoplastiche di attivare la cascata coagulativa con un meccanismoCapacità delle cellule neoplastiche di attivare la cascata coagulativa con un meccanismo
diretto mediante la produzione di sostanze pro-coagulanti come il tissue factor ed il cancer
procoagulant.

M i I di ttMeccanismo Indiretto
Attivando i monociti, le piastrine e le cellule endoteliali, inducendo in queste ultime un fenotipo 
pro-coagulante

1) Sousou T and Khorana A.Hamostaseologie 2009; 29: 121-4



TEV e CANCRO

TROMBOFILIA
EREDITARIA

Stasi da compressione da parte delle masse tumorali, Presenza di uno stato infiammatorio, 
Disprotidemia, Allettamento.

1) Sousou T and Khorana A.Hamostaseologie 2009; 29: 121-4



TEV e CANCRO

1) Sousou T and Khorana A.Hamostaseologie 2009; 29: 121-4
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Incidenza TEV entro 2 anni dalla 
diagnosi
di cancro localmente avanzato

Incidenza TEV entro 2 anni dalla 
diagnosi
di tumore metastatico

I primi mesi dopo la diagnosi (3-6 mesi) rappresentano il periodo
a maggior rischio tromboembolico.
Chew HK, et al.Arch Intern Med 2006; 166: 458-64Chew HK, et al.Arch Intern Med 2006; 166: 458 64



1) Sousou T and Khorana A.Hamostaseologie 2009; 29: 121-4



TEV E PAZIENTE TEV E PAZIENTE 
ONCOLOGICOONCOLOGICO

TROMBOFILIA EREDITARIA TROMBOFILIA ACQUISITATROMBOFILIA EREDITARIA

PAZIENTE:PAZIENTE:

1. ETA’
2. SESSO
3. RAZZA

TUMORE:

1. SEDE
2. ESTENSIONE
3. TEMPO DA DIAGNOSI

TRATTAMENTITRATTAMENTI:

1. CHIRURGIA
2. CHEMIOTERAPIA

ORMONOTERAPIA3. ORMONOTERAPIA
4. CVC
5. FATTORI DI CRESCITA



Chemioterapia come fattore di rischiop

Trattamento Incremento del rischio BibliografiaTrattamento 
TEV

Bibliografia

Capecitabina e Busulfan > 10% RCPp

CHT+ Tamoxifene  vs CHT     

( ll d )
4 volte

Pritchard KI et al. J Clin 
Oncol 1996;14:2731

( nelle donne )

Terapia adiuvante ormonale  

( i )
1,5 - 7 volte McKaskill SW et al. J Natl 

( ca mammario) Cancer Inst  2004; 96:1762 

Talidomide e Lenalidomide + 
Steroidi, Melfalan, 2-4 % - 8 -27% Zangari M  et al. Br J 

, ,
Doxorubicina Haematol 2004; 126:715

Bevacizumab + CHT 33%
Scappaticci FA et al. J Natl 
Cancer Inst 2007; 99:1232Cancer Inst 2007; 99:1232

Temozolamide, Panitumab, 1 e 10 % RCP
Sunitinib







Advanced NSCLC is a difficult disease to treat, Advanced NSCLC is a difficult disease to treat, 
i h l f d *i h l f d *with only a few advances over recent years*with only a few advances over recent years*

Mode of actionMode of action Line of therapyLine of therapy Trial outcomeTrial outcome

B i bB i b VEGF MAbVEGF MAb 1L1L ++BevacizumabBevacizumab VEGF MAbVEGF MAb 1L1L ++
SorafenibSorafenib VEGF TKIVEGF TKI 1L1L //
S iti ibS iti ib VEGF TKIVEGF TKI 2L2L SunitinibSunitinib VEGF TKIVEGF TKI 2L2L 
CediranibCediranib VEGF TKIVEGF TKI 1L1L 
V d ibV d ib VEGF/EGFR TKIVEGF/EGFR TKI 2L2L //VandetanibVandetanib VEGF/EGFR TKIVEGF/EGFR TKI 2L2L //
ErlotinibErlotinib EGFR TKIEGFR TKI 1L, maintenance, 2L1L, maintenance, 2L ++

//CetuximabCetuximab EGFR MAbEGFR MAb 1L1L //
GefitinibGefitinib EGFR TKIEGFR TKI 1L/2L1L/2L ++//

PemetrexedPemetrexed AntifolateAntifolate 1L, maintenance1L, maintenance ++
ASA404ASA404 VDAVDA 1L1L Primary endpoint met

Licensed indication

+

No significant clinical benefitPrimary endpoint not met;
secondary efficacy endpoint only



FigitumumabFigitumumab IGFR MAbIGFR MAb 1L1L 
NOV002NOV002 ChemoprotectantChemoprotectant 1L1L 

Licensed indication+
*Only reported phase III trial data
VDA = vascular disrupting agent; IGFR = insulin-like growth factor receptor



Bevacizumab safety profile: Well Bevacizumab safety profile: Well 
defined across tumour typesdefined across tumour types

 More than More than 800 000 800 000 patients worldwide have been treated with patients worldwide have been treated with 
bevacizumabbevacizumab11

 The most common adverse events in clinical trials are:The most common adverse events in clinical trials are:

 Hypertension fatigue/asthenia diarrhoea abdominal painHypertension fatigue/asthenia diarrhoea abdominal pain22 Hypertension, fatigue/asthenia, diarrhoea, abdominal painHypertension, fatigue/asthenia, diarrhoea, abdominal pain22

 The most serious adverse events in clinical trials are:The most serious adverse events in clinical trials are:

 GI perforation, bleeding (with pulmonary haemorrhage/ GI perforation, bleeding (with pulmonary haemorrhage/ 
haemoptysis seen more frequently in patients with NSCLC), haemoptysis seen more frequently in patients with NSCLC), 
ATEATE22

 Other adverse events of special interest with bevacizumabOther adverse events of special interest with bevacizumab Other adverse events of special interest with bevacizumab Other adverse events of special interest with bevacizumab 
include:include:

 Proteinuria woundProteinuria wound--healing complications epistaxishealing complications epistaxis VTEVTE Proteinuria, woundProteinuria, wound healing complications, epistaxis, healing complications, epistaxis, VTEVTE, , 
fistula, RPLS, CHFfistula, RPLS, CHF 1. EU Summary bridging report to EMEA 2010;

• 2. Avastin SmPC 2009



Bevacizumab safety profileBevacizumab safety profileBevacizumab safety profileBevacizumab safety profile

E4599 AVAIL AVAIL SAIL ARIES
Avastin                    Avastin                 Avastin                  Avastin                Avastin
15 mg/kg+CP          15 mg/kg+CG      7.5mg/kg+CG         + CT                    + CT

OS 12.3 mos           OS > 13 mos      OS > 13 mos  
PFS 6.2 mos           PFS 6.5 mos       PFS 6.7 mos         SAFETY DATA

+ SAFETY DATA

PHASE III PHASE IV

+ SAFETY DATA

PHASE III PHASE IV



Incidence of grade ≥3 adverse events of special Incidence of grade ≥3 adverse events of special 
interest: Phase III trials across tumour typesinterest: Phase III trials across tumour typesinterest: Phase III trials across tumour typesinterest: Phase III trials across tumour types

mCRCmCRC11––33 LR/mBCLR/mBC4,54,5 NSCLCNSCLC6,76,7 mRCCmRCC8,98,9

Adverse events Adverse events 
(%)(%) BevBev ContrContr

olol BevBev ContrContr
olol BevBev ContrContr

olol BevBev ContrContr
olol

44HypertensionHypertension 44––
1111aa 11––22 55––1616 11––22 66––99 11––22 33––1111 00––11

ProteinuriaProteinuria 0.60.6–– 00 11 22 44 00 0.30.3–– 00 77 1616 00––ProteinuriaProteinuria 11 00––11 22––44 00 33 00 77––1616 0.30.3
ATEATE 22 11 11––44 00––22 NRNR NRNR 11 0.30.3

VTEVTE 88 55 11––55 11––55 77 66 22 0.70.7

BleedingBleeding 22––33 0.40.4––
33

0.20.2––
55 00––11 44 11––22 33 0.30.3gg 33 55

GI perforationGI perforation 11––22 00––
0.30.3 00––33 00––11 00––

0.30.3 0.60.6 0.30.3––
11 00

WoundWound--healing healing 
complicationscomplications 0.10.1 0.30.3 0.40.4––

22 00––11 NRNR NRNR 0.60.6 00

1. Hurwitz et al. NEJM 2004; 2. Giantonio et al. JCO 2007; 3. Saltz et al. 2008; 4. Miles. EJC Suppl 2008
5. Miles et al. EBCC 2010; 6. Sandler et al. NEJM 2006; 7. Reck et al. JCO 2009

8. Escudier et al. Lancet 2007; 9. Rini et al. JCO 2010aGrade 4 not reported in AVF2107g



Overview of grade ≥3 adverse events of Overview of grade ≥3 adverse events of 
i l i t t i d i d t i l ii l i t t i d i d t i l ispecial interest in randomised trials in special interest in randomised trials in 

NSCLCNSCLC
NSCLC
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E4599E4599



E4599E4599

5 pts due to pulmonary hemorrhage5 pts due to pulmonary hemorrhage
5 pts due to febrile neutropenia
2 pts due to CNS/GI bleeding
1 pt   due to pulmonary embolism



AVAILAVAIL



Grade ≥3 VTE: Clinical trial experienceGrade ≥3 VTE: Clinical trial experience
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1. Saltz et al. JCO 2008; 2. Miles. EJC Suppl 2008; 3. Miles et al. EBCC 2010
4. Reck et al. JCO 2009; 5. Escudier et al. Lancet 2007



AVAILAVAIL

Grade ≥3 pulmonary hemorrhage   2pts placebo + CG
5pts low dose beva
3 pts high dose beva

Death as a result of AEs  was       4% in placebo arm% p
4% in low dose beva
5% in high dose beva

Most common cause of non-progression –related deaths were:Most common cause of non-progression related deaths were:

Cardiopulmonary failure
Respiratory failure
HemoptysisHemoptysis
Pulmonary embolism.

No observed increased incidence of arterial or venous thromboembolic events.



Grade ≥3 bleeding: Clinical trialGrade ≥3 bleeding: Clinical trialGrade ≥3 bleeding: Clinical trial Grade ≥3 bleeding: Clinical trial 
experienceexperience Pan
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Grade ≥3 pulmonary haemorrhageGrade ≥3 pulmonary haemorrhageGrade ≥3 pulmonary haemorrhage Grade ≥3 pulmonary haemorrhage 
or haemoptysis in NSCLCor haemoptysis in NSCLC NSCLC
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 Patients with tumours invading or abutting major blood vessels should not be Patients with tumours invading or abutting major blood vessels should not be 
treated with bevacizumab

 Patients with recent haemoptysis (>2.5 mL of red blood) should not receive 

1. Sandler et al. NEJM 2006; 2. Reck et al. JCO 2009;
3. Crinó et al. Lancet Oncol 2010; 4. Wozniak et al. ASCO 2010

bevacizumab



Bevacizumab studies in routine Bevacizumab studies in routine 
l til tioncology practiceoncology practice Pan

mCRC
BRiTE (n=1953)3

BEAT (n=1914)4( 9 )
ARIES (n=1548)5

To 
provide
further

information on 
bevacizumab-containing

therapy in routine oncology
practice, large, single-arm,

NSCLC
SAiL (n=2172)1

LR/mBC
ATHENA

practice, large, single arm,
open-label studies were conducted

in three tumour types

SAiL (n=2172)
ARIES (n=1967)2

ATHENA
(n=2251)6

1. Crinó et al. Lancet Oncol 2010; 2. Wozniack et al. ASCO 2010; 3. Kozloff et al. Oncologist 2009
4. Van Cutsem et al. Ann Oncol 2009; 5. Cohn et al. ASCO 2010; 6. Smith et al. Ann Oncol 2010



SAILSAIL

3 most common adverse events: thromboembolic events 6-8%;
bleeding 4%;
GI perforations 1%.



SAILSAIL

Grade ≥3 thromboembolic events and hypertension.



SAiL: Grade ≥3 adverse events of special SAiL: Grade ≥3 adverse events of special 
interest in NSCLCinterest in NSCLCinterest in NSCLCinterest in NSCLC NSCLC
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SAILSAIL

Most common causes of death: thromboembolism (1%) and bleeding (1%).





Summary of routine oncology practice: Summary of routine oncology practice: 
I id f d ≥3I id f d ≥3aa AE f i lAE f i lIncidence of grade ≥3Incidence of grade ≥3aa AEs of special AEs of special 

interestinterest Pan

Adverse event Adverse event 
(%)(%)

CRCCRC BCBC NSCLCNSCLC
BRiTEBRiTE11 BEATBEAT22 ARIESARIES33 ATHENAATHENA44 SAiLSAiL55 ARIESARIES66(%)(%) BRiTEBRiTE11 BEATBEAT22 ARIESARIES33 ATHENAATHENA44 SAiLSAiL55 ARIESARIES66

HypertensionHypertension NRNR 5.35.3 NRNR 4.44.4 5.75.7 NRNR

ProteinuriaProteinuria NRNR 1.11.1 NRNR 1.71.7 3.03.0 NRNR

ATEATE 2.02.0 1.51.5 2.12.1
3 23 2 7 87 8

1.91.9
3.23.2 7.87.8

VTEVTE NRNR NRNR NRNR NRNR

BleedingBleeding 2.92.9 3.23.2 2.92.9 1.41.4 3.63.6 3.63.6

GI perforationGI perforation 1.91.9 1.81.8 0.30.3 0.30.3 1.21.2 1.01.0
WoundWound--healing healing 

li tili ti
4.44.4bb 1.11.1 NRNR 0.60.6 0.10.1 NRNR

complicationscomplications

b K l ff l O l i 2009 2 V C laOr serious AEs for BEAT study. bPost-operative wound-
healing complications; denominator = patients who had 
post-baseline surgery within 90 days of the last 
bevacizumab dose 

1. Kozloff et al. Oncologist 2009; 2. Van Cutsem et al. 
Ann Oncol 2009; 3. Cohn et al. ASCO 2010

4. Smith et al. Ann Oncol 2010. 5. Crinó et al. 
Lancet Oncol 2010; 6. Wozniack et al. ASCO 2010



Considering NSCLC relati e risks ere among the lo estConsidering NSCLC, relative risks were among the lowest 
for both ATEs and GIP but among

the highest for hemorrhage, VTEs and proteinuria.
Cancer Investigation 2011



SorafenibSorafenib
Inhibitor of VEGFR-2, VEGFR-3 and PDGFR-beta.

ESCAPE: CP+/- sorafenib I line
No OS benefitNo OS benefit
SQC 1.8% hemorrhagic incidence vs 0.3% other histologies.

NeXUS: CG+sorafenibNeXUS:    CG+sorafenib
No OS benefit.

PHASE II 3 li NSCLCPHASE II: 3 line NSCLC
83 pts:  4 pts grade IV cerebrovascular ischemia

2 pts grade III lung hemorrhage
1 pts grade V respiratory tract hemorrhageg y g

TARGET: Phase III in 903 RCC
2 drug-related deaths due to cardiac ischemia or infarction. 

SunitinibSunitinib
Socinski, Novello et al: PHASE II 2 line

3 drug-related deaths3 drug related deaths
2 pulmonary hemorrhage
1 CNS hemorrhage.



Angiogenesis inhibitors in Angiogenesis inhibitors in g gg g
developmentdevelopment

 VandetanibVandetanib

 CediranibCediranib CediranibCediranib

 MotesanibMotesanib

 BIBF 1120BIBF 1120



VandetanibVandetanibVandetanibVandetanib
 Inhibits VEGFR (++) and EGFR (+)Inhibits VEGFR (++) and EGFR (+)
 Tested with DOC/PEM/JM8Tested with DOC/PEM/JM8 TAXTAX Tested with DOC/PEM/JM8Tested with DOC/PEM/JM8--TAXTAX
 Improved PFS but no OS.Improved PFS but no OS.
 General AES: General AES: 

rashrashrash, rash, 
diarrhea, diarrhea, 
hypertension,hypertension,
QTcQTc related eventsrelated events (d t i t ti ith di(d t i t ti ith diQTcQTc--related events related events (due to interactions with cardiac(due to interactions with cardiac--
ion channels)ion channels)



CediranibCediranibCediranibCediranib

 Inhibitor of VEFGR,PDGFRInhibitor of VEFGR,PDGFR--beta,cbeta,c--KIT.KIT.
T ti ith CP f d ffi d tT ti ith CP f d ffi d t Testing with CP: safe and efficacy data Testing with CP: safe and efficacy data 
pending.pending.p gp g

 AEs in other tumors: AEs in other tumors: 
fatigue, diarrhea, hypertension ecc..fatigue, diarrhea, hypertension ecc..
NO cardiac toxicitiesNO cardiac toxicitiesNO cardiac toxicitiesNO cardiac toxicities
1 pt with CNS hemorrhage.1 pt with CNS hemorrhage.



MotesanibMotesanibMotesanibMotesanib

 Small molecule inhibitor of Small molecule inhibitor of 
VEGFRs PDFGR and cVEGFRs PDFGR and c kitkitVEGFRs,PDFGR and cVEGFRs,PDFGR and c--kit.kit.

 Phase I AEs: hypertension, fatigue…Phase I AEs: hypertension, fatigue…yp , gyp , g
 MONET1: Phase IIIMONET1: Phase III

Mot+CP with higher mortality soMot+CP with higher mortality so
early closedearly closedearly closed.early closed.



BIBF1120BIBF1120BIBF1120BIBF1120

 ORAL TRIPLE ANGIOKINASE INHIBITOR ORAL TRIPLE ANGIOKINASE INHIBITOR 
OF VEGFR PDGFR AND FGFOF VEGFR PDGFR AND FGFOF VEGFR,PDGFR AND FGF.OF VEGFR,PDGFR AND FGF.

 AEs from phase II:AEs from phase II:pp
Nausea, diarrhea, vomiting, fatigueNausea, diarrhea, vomiting, fatigue
No or low Hypertension.No or low Hypertension.
No vascular episodesNo vascular episodesNo vascular episodes.No vascular episodes.



Frequent adverse events Frequent adverse events 
regardless of relationshipregardless of relationship

CTCAE Grade 3 (%)CTCAE Grade 3 (%) CTCAE Grade 4 (%)CTCAE Grade 4 (%)

regardless of relationshipregardless of relationship
150 150 mg mg 

bidbid
250 mg 250 mg 

bidbid
150 mg 150 mg 

bidbid
250 mg 250 mg 

bidbid
NN 2 72 7 11 111 1 00 00NauseaNausea 2.72.7 11.111.1 00 00
VomitingVomiting 2.72.7 5.65.6 00 00
DiarrhoeaDiarrhoea 5 45 4 11 111 1 00 00DiarrhoeaDiarrhoea 5.45.4 11.111.1 00 00
FatigueFatigue 00 2.82.8 00 00
Abdominal painAbdominal pain 00 5.65.6 00 00bdo a pabdo a pa 00 5 65 6 00 00
ALT increaseALT increase 00 19.419.4 00 00
AST increaseAST increase 00 2.82.8 00 00
GI bleedingGI bleeding 00 00 00 00
HaemoptysisHaemoptysis 00 00 00 00
GI perforationGI perforation 00 00 00 00
HypertensionHypertension 00 00 00 00
Di iDi i 2 72 7 00 00 00One patient died of a non-drug-related pulmonary haemorrhageDizzinessDizziness 2.72.7 00 00 00

Reck M. al Ann Oncol 2011 doi:10.1093/annonc/mdq618



Selected grade ≥ 3 AEs reported with Beva and
other Antiangiogenic Agents for NSCLC

GI perforationsGI perforations Wound healingWound healing Coagulation Coagulation 
disordersdisorders

HypertensionHypertension ProteinuriaProteinuria

BEVACIZUMABBEVACIZUMAB vv ++ VV VV VVBEVACIZUMABBEVACIZUMAB vv ++ VV VV VV

AFLIBERCEPTAFLIBERCEPT VV VV VV

SORAFENIBSORAFENIB ++ ++ VV VV --

SUNITINIBSUNITINIB ++ ++ VV VV ++

BIBF1120BIBF1120 -- -- -- VV --

CEDIRANIBCEDIRANIB VV VVCEDIRANIBCEDIRANIB -- -- VV VV --

PAZOPANIBPAZOPANIB ++ ++ ++ ++ ++

Cancer Investigation, 2011



ConclusioniConclusioniConclusioniConclusioni
 Paziente oncologico: alto rischio di TEVPaziente oncologico: alto rischio di TEV

 Chemioterapia: fattore di rischio indipendente Chemioterapia: fattore di rischio indipendente 
per TEV (8per TEV (8--17%)17%)p (p ( ))

 Antiangiogenetici: aumentano rischio di TEV dalAntiangiogenetici: aumentano rischio di TEV dal Antiangiogenetici: aumentano rischio di TEV dal Antiangiogenetici: aumentano rischio di TEV dal 
1% fino al 33%1% fino al 33%

 Bevacizumab: TEV tra gli Eventi Avversi Seri più Bevacizumab: TEV tra gli Eventi Avversi Seri più 
frequenti e più gravi frequenti e più gravi (più frequente causa di morte drug(più frequente causa di morte drug--q p gq p g (p q g(p q g
related in SAIL)related in SAIL)..


