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Clinical Questions 
Should hospitalized patients with cancer receive 

anticoagulation for VTE prophylaxis? 
Should ambulatory patients with cancer receive 

anticoagulation for VTE prophylaxis during systemic 
chemotherapy? 

Should patients with cancer undergoing surgery receive 
perioperative VTE prophylaxis? 

What is the best method for treatment of patients with 
cancer with established VTE to prevent recurrence? 

Should patients with cancer receive anticoagulants in the 
absence of established VTE to improve survival? 

What is known about risk prediction and awareness of 
VTE among patients with cancer? 





VTE Prophylaxis Is Underused  
in Patients With Cancer  
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DIFFICOLTA’ A RICONOSCERE 
SEGNI E SINTOMI 

PAURA DELLE COMPLICANZE 
EMORRAGICHE 

COSTI 

POCA ATTENZIONE 

 AL PROBLEMA 

DIFFICOLTA’ NELLA 
DEFINIZIONE DEL RISCHIO 



Il rischio tromboembolico nel paziente 
oncologico 

La trombosi è la seconda causa di morte nei pazienti 
oncologici  
          L’incidenza annuale combinata di trombosi venosa profonda  
          ed embolia polmonare è stimata essere: 
 

         1: 200 pazienti con neoplasia  
 
Il cancro da solo incrementa il rischio di TEV di circa 4 volte 

        La chemioterapia incrementa il rischio di TEV di circa 6.5 volte 
       
Nei pazienti che sviluppano una complicanza tromboembolica si è      osservata 
una riduzione di un terzo della sopravvivenza ad un anno rispetto ad un gruppo 
comparabile che non aveva sviluppato alcun evento tromboembolico 
(rispettivamente 12% di sopravvivenza rispetto al 36%; p<0.001) 
 
  

Heit J, Arch Intern Med 2000 

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



Thrombosis and Survival 
Likelihood of Death After Hospitalization 
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AUMENTO DEL RISCHIO NEGLI ULTIMI 
ANNI 

	
  

•  SISTEMI	
  DIAGINOSTICI	
  	
  MIGLIORI	
  
•  NUOV	
  FARMACI	
  (	
  anEangiogeneEci..)	
  
•  SCHEMI	
  DI	
  TERAPIA	
  AGGRESSIVI	
  
•  FATTORI	
  DI	
  CRESCITA	
  
	
  



TEV	
  IDIOPATICO	
  E	
  TUMORE	
  OCCULTO	
  

 
• 10%	
  pz	
  con	
  TEV	
  idiopa1co	
  	
  sviluppano	
  un	
  
tumore	
  entro	
  2	
  anni	
  

• 20%	
  pz	
  hanno	
  TEV	
  recidivan1	
  
• 25%	
  pz	
  anno	
  TVP	
  bilaterale	
  
	
  
	
  
	
  

Bura	
  et.	
  al.,	
  J	
  Thromb	
  Haemost	
  2004;2:445-­‐51	
  



Risk	
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     CERCARE IL TUMORE DOPO TEV 
IDIOPATICO  

 

     CERCARE TEV DOPO DIAGNOSI DI 
TUMORE 

 





• PATIENTS	
  WITH	
  CANCER	
  SHOULD	
  BE	
  
PERIODICALLY	
  ASSESSED	
  FOR	
  VTE	
  RISK	
  

• ONCOLOGY	
  PROFESSIONAL	
  SHOULD	
  EDUCATE	
  
PATIENTS	
  ABOUT	
  SIGNS	
  AND	
  SYMPTOMS	
  OF	
  VTE	
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FATTORI DI RISCHIO DEL TUMORE 

Modified by Khorana et al, AJH 2012 

Ci sono tumori a maggior rischio? 



CANCER RISK FACTOR 
% VTE/2anni per tipo di tumore e stadio 

Tipo e stadio di malattia come fattori di rischio 
Timp et al, Blood 2013 



Profilassi del TEV in oncologia 

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: 458-64 



du Bois et al. Cancer. 2009;115:1234-1244.  

TVE risk and cancer natural history 

Rao MV, et al. In: Khorana and Francis, eds. Cancer-Associated Thrombosis; 2007 
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FATTORI DI RISCHIO PER TEV 

Paziente  
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RISCHIO LEGATATO ALLA TERAPIA  



CHEMOTHERAPY AS RISK FACTOR FOR VTE 

Ramot et al, Drug Saf 2013 





CHEMIOTERAPIA COME FATTORE DI RISCHIO TE 

Di Nisio, Thromb and Haem 2010 



Moore  et al. JCO 2011 

Platino come agente pro-trombotico 



Moore  et al. JCO 2011 

Eventi  
e  

Tipo di paziente 



Naluri SR et al. JAMA. 2008;300:2277 

VTE Risk with Bevacizumab in Colorectal Cancer  
Approaches Risk of Antiangiogenesis in Myeloma 







NON CONCLUSIVI I 
DATI SULL’UTILIZZO 

DI G-CSF 



 CATETERE VENOSO CENTRALE 

INCIDENZA	
  DI	
  TROMBOSI	
  CVC	
  RELATA	
  VARIA	
  TRA	
  0,3-­‐28%	
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Risk Stratification 

PaEent-­‐related	
  
Risk	
  Factors	
  

Biomarkers? 

RAM? 
+/- 





PAZIENTE A RISCHIO KHORANA SCORE & VIENNA SCORE 

Valutazione del paziente oncologico  
PRIMA di iniziare la chemioterapia 



KHORANA AND VIENNA SCORES 

Pabinger et al, Blood 2013 



Prospective follow up of 819 patients 
Median observation time/follow-up: 656 days  

6-mo cumulative VTE rates: 
Patients  Events 

n  % 

Score ≥3  93 17.7% 

Score 2 221 9.6% 

Score 1 229 3.8% 

Score 0 276 1.5% 

Ay	
  et	
  al	
  Blood	
  2010.	
  

Khorana	
  Model	
  ValidaEon	
  

Log-­‐rank	
  test	
  P<0.001)	
  



6-mo cumulative VTE rates: 
Patients, n  Events,  

Score>5 30 35% 

Score 4 51 20.3% 

 
 
Score 3 130 10.3% 

Score 2 218 3.5%  
Score 1 190 4.4% 
Score 0 200 1.0% 

•  Addi1on	
  of	
  D-­‐dimer	
  and	
  soluble	
  P-­‐selec1n	
  to	
  Khorana	
  model:	
  

Ay	
  Model	
  for	
  OutpaEents	
  

Ay	
  et	
  al	
  Blood	
  2010.	
  



 PROTECHT STUDY 

Lancet Oncol. 2009 Oct;10(10):943-9 



 

Nello studio PROTECHT, la nadroparina alla dose di 
3.800 UI/die ha ridotto del 50% l’incidenza degli eventi 
tromboembolici arteriosi e venosi in pazienti con fase 
avanzata di malattia e sottoposti a differenti regimi di 
chemioterapia. 

 
 



Barni	
  et	
  al.	
  Jour	
  Trans	
  Med	
  2011	
  



KHORANA SCORE nei pazienti PROTECHT 

Barni	
  et	
  al.	
  MASCC	
  2011	
  





Treatment of cancer-associated thrombosis 

by Agnes Y. Y. Lee, and Erica A. Peterson 

Blood 
Volume 122(14):2310-2317 

October 3, 2013 

©2013 by American Society of Hematology 



Comparison of randomized controlled trials of different preparations of LMWH vs VKA for the 
long-term management of cancer-associated thrombosis.  

Lee A Y Y , and Peterson E A Blood 2013;122:2310-2317 

©2013 by American Society of Hematology 



Recommendations for Venous 
Thromboembolism Prophylaxis and 
Treatment in Patients with Cancer  

ASCO Clinical Practice Guideline 

ASCO Cl. Pr. G. U. Gary H. Lyman, et all 2013 V. 31 N..17.JUNE 10 2013 



Clinical Questions 
1.  Should hospitalized patients with cancer receive 

anticoagulation for VTE prophylaxis? 
2.  Should ambulatory patients with cancer receive 

anticoagulation for VTE prophylaxis during systemic 
chemotherapy? 

3.  Should patients with cancer undergoing surgery 
receive perioperative VTE prophylaxis? 

4.  What is the best method for treatment of patients with 
cancer with established VTE to prevent recurrence? 

5.  Should patients with cancer receive anticoagulants in 
the absence of established VTE to improve survival? 

6.  What is known about risk prediction and awareness of 
VTE among patients with cancer? 



	
  
	
  
	
  



Risk of TEV in Cancer Patients:  
Guide Lines 



http://www.nccn.org/professionals/physician_gls/PDF/vte.pdf 

Prevention of tromboembolism in 
Cancer: Contraindications 

Relative Contraindications to Prophylactic or  
Therapeutic Anticoagulation 
►  Recent CNS bleed, intracranial or spinal lesion at high risk for bleeding 
►  Active bleeding (major): more than 2 units transfused in 24 hours 
►  Chronic, clinically significant measurable bleeding > 48 hours 
►  Thrombocytopenia (platelets < 50,000/mcL) 
►  Severe platelet dysfunction (uremia, medications, dysplastic 

hematopoiesis) 
►  Recent major operation at high risk for bleeding 
►  Underlying coagulopathy 
►  Clotting factor abnormalities 

  - Elevated PT or aPTT (excluding lupus inhibitors) 
  - Spinal anesthesia/lumbar puncture 

►  High risk for falls 





Optimal dosing of LMWHfor initial treatment  
of cancer-associated VTE:  international GLs  

Guideline	
   Preference	
   Drug	
   Regimen	
  
ASCO	
  2013-­‐2014	
   LMWH	
   	
  	
   	
  	
  

	
  	
   dalteparin	
   200	
  U/Kg	
  daily	
  
	
  	
   	
  	
   100	
  U/kg	
  every	
  12	
  h	
  
	
  	
   enoxaparin	
   1.5	
  mg/Kg	
  daily1	
  

	
  	
   	
  	
   1	
  mg/Kg	
  every	
  12	
  h	
  

	
  	
   1nzaparin	
   175	
  U/Kg	
  daily	
  
	
  	
   	
  	
   	
  	
  

NCCN	
  2014	
   LMWH	
   	
  	
   	
  	
  
	
  	
   dalteparin	
   200	
  U/Kg	
  daily	
  
	
  	
   enoxaparin	
   1mg/Kg	
  every	
  12	
  h	
  
	
  	
   	
  	
   	
  	
  

ACCP	
  2012	
   LMWH	
   NA	
   Weight	
  adjusted	
  therapeu1c	
  doses2	
  

	
  	
   	
  	
   	
  	
  
ESMO	
  2011	
   LMWH	
  or	
  iv	
  UFH	
   dalteparin	
   200	
  U/Kg	
  daily	
  

	
  	
   enoxaparin	
   100	
  U/Kg	
  every	
  12	
  h	
  
	
  	
   	
  	
   	
  	
  

InternaEonal	
  Consensus	
  2013	
   LMWH	
   NA	
   NA	
  	
  
	
  	
   	
  	
   	
  	
  

1. ASCO 2013-2014: Enoxaparin twice daily may be more efficacious based on post-hoc data. 
2. ACCP 2012: a once daily over twice daily administration is suggested when the approved daily dose regimen uses 
the same daily dose as the twice-daily regimen (eg. dalteparin and nadroparin; enoxaparin 2 mg/Kg once daily is not 
used) 

Lyman G, J Clin Oncol 2014;  NCCN Practice Guidelines  2.2014; Kearon C, 
Chest 2012; Mandalà M,  Ann Oncol 2011;  Farge D, J Thromb Hemost 2013 



LMWH dosing for long term treatment ( > 3m)  
 of cancer-associated VTE: international GLs  

  
1. Patients with active cancer: metastatic disease; chemotherapy.  2. Active cancer or persistent risk factors. In CVC associated 
thrombosis: as long as CVC is in place. 3. “extended”: beyond 3 months without a scheduled stop date. 4. Consider indefinite 
treatment in: patients with CR and very high risk of recurrence; patients receiving CHT in a palliative setting. 5. Benefit-risk ratio, 
tolerability, patients preference, cancer activity.  6. A once daily over twice daily administration is suggested when the approved 
daily dose regimen uses the same daily dose as the twice-daily regimen (eg. dalteparin, nadroparin.; enoxaparin 2 mg/Kg once 
daily is not used). 



 
Optimal dosage of LMWH for long-term 

treatment of cancer-associated thrombosis 
Systematic reviews comparing LMWH and VKAs in the long-term 
treatment of VTE did not consider the influence of the dose. 

 
Full therapeutic (3 m) or intermediate doses (3-6 m) of LMWH for the 
whole treatment period in RCT and meta-analyses showing benefit of 
LMWH vs VKA .  
 

Full doses of tinzaparin for long term (6 m) treatment of cancer-associated 
VTE beneficial vs VKA and safe (CATCH trial).  

 

International GLs recommend full or intermediate doses;  ASCO 2013 and  
ESMO 2011 GLs suggest a 25% reduction of initial dose (Clot trial). 

 
Impossible to make definitive conclusions about the relative safety and 
efficacy of different doses of LMWH (lack of studies) that directly 
compare different doses). 
 



	
  
	
  
	
  

 







Management of anticoagulation with LMWH in 
cancer-related VTE: challenging situations 





Management algorithm of recurrent VTE in patients with cancer.  

Lee A Y Y , and Peterson E A Blood 2013;122:2310-2317 

©2013 by American Society of Hematology 



Management algorithm of VTE in patients with cancer and thrombocytopenia.  

Lee A Y Y , and Peterson E A Blood 2013;122:2310-2317 

©2013 by American Society of Hematology 



Management of CVC-related thrombosis  
in cancer patients 

No RCT evaluating different management strategies. 
 

No CT assessing whether line removal is necessary, harmful or beneficial. 
 

Remove CVC only if:  
CVC is no longer required 
CVC is nonfunctional or defective 

CVC-related sepsis is documented or supsected 
 

Anticoagulation (LMWH or LMWH/VKA) if deep veins involved (axillay, 
subclavian or more proximal veins) for al least 3 months and while CVC 
remains in place (unless contraindicated) (NCCN 2.2014) 

Lee AY,  Blood 2013 



EBPM nei pazienti con IRC  

     1)  Non sono controindicate nei pazienti con IR. 
 
     2)  Uso ottimale di EBPM nei pz con IR moderata non è ben definito. 
 
     3)  La terapia con EBPM a dosi terapeutiche nei pz con IR moderata 

aumenta il rischio   di complicanze  emorragiche. 
 
      4) Nei pazienti con IR moderata sottoposti a dosi profilattiche 

quotidiane di EBPM non è stato osservato un aumento delle 
complicanze emorragiche nonostante aumento dell’attività anti-Xa.  

      
      5) La maggioranza degli esperti e LG raccomanda correzione delle 

dosi se CrCL < 30 mL/min (scarse evidenze sul valore di CrCl al di 
sotto del quale vanno corrette le dosi di EBPM).  

       
 
      
 
 
 
      



EBPM  in cancer patients with severe RI (CCl < 30  mL/min)   
Choice of anticoagulant should be individualized. 
Extensive practical experience  suggests that UFH followed by VKA is a practical 
approach. 
GLs recommendations:  
NCCN 2.2014:  
           -  prefer UFH and VKA (for long term treatment); 
            - LMWH: dose adjustment according to manufacturer recommendations. 
ACCP 2012:  

             - UFH if therapeutic doses needed; 
             - LMWH: consider Anti-Xa monitoring; 
             - enoxaparin: 50% dose reduction; 
             - check manufacturer recommendations (lacking in most cases). 

ASCO 2014:  
             - prefer UFH and VKA;  
             - LMWH: dose adjustment  based on Anti-Xa levels 
International Consensus: 
             -  prefer UFH followed by VKA  

             -  LMWH:  dose adjustment based on Anti-Xa levels 
 
 
 
 
      



VALUTARE IL RISCHIO DI TE ONCOLOGO 

Lyman et al, JCO 2013 



CONCLUSIONI 

Lyman et al, JCO 2013 



CONCLUSIONI 

Lyman et al, JCO 2013 


