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THROMBOPHILIA

A clinical condition characterised by

increased tendency to venous thrombosis

which may develop spontaneously and at

young age and which cannot be satisfactorily

explained by acquired risk factors.



MAIN CAUSES OF THROMBOPHILIA
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AACCQQUUIIRREEDD  DDIISSOORRDDEERRSS  

  
AT III DEFECTS APLA (LAC, ACA) 

PROTEIN C DEFECTS CANCER 

PROTEIN S DEFECTS MYELOPROLIFERATIVE SDR 

FV LEIDEN MUTATION PNH 

PROTHROMBIN 20210A NEPHROTIC SYNDROME 

DYSFIBRINOGENEMIA  

ELEVATED FACTOR VIII  

ELEVATED FACTOR IX  

ELEVATED FACTOR XI  

 

  

 

MILD HYPERHOMOCYSTEINEMIA 

 



TACT PROSPECTIVE STUDY

 OObbsseerrvveedd  

yyeeaarrss  
SSppoonnttaanneeoouuss  

VVTTEE  
IInncciiddeennccee  %%  //  yy  

((9955  %%  CCII))  

     
     

AANNTTIITTHHRROOMMBBIINN  

(n = 45) 

125.3 2 1.6 (0.2-5.8) 

     

PPRROOTTEEIINN  CC  

(n = 93) 

204.2 2 1.0 (0.1-3.5) 

     

PPRROOTTEEIINN  SS  

 (n = 70) 

281.9 1 0.4 (0.0-2.0) 

     

TTOOTTAALL  

(n = 208) 
611.4 5 0.8 (0.3-1.9) 

 

Sanson, Simioni, Tormene et al, Blood 1999



    

 

  

           ALL                           AT                               PC                                 PS 
 

 DEFECT 
NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 

TOTAL 

NUMBER 

OF VTE 

(%) 

68 (27%) 2 (0.8%)  1 9 (35.2) 1 (1.4)  24 (25.3) 0  25 (24.3) 1 (1.16)  

             

ANNUAL 

INCIDENCE 

(P-Yrs) 

2.1% 

(1.6-2.7) 

0.05%  

(0.006-0.2) 
      

     2.6% 

(1.6-4.0) 

  0.008% 

(0.002-0.4) 
 

     2.05% 

(1.3-3.0) 
  

          1.9% 

(1.2-2.8) 

    0.08% 

(0.002-0.4) 
 

 

 

    RR 

 

 

43.6 

 (95% CI, 10.7-178) 

  

 

 

               33.7      
    (95% CI, 4.5-252)            

  

 

 

                31.6 

    (95% CI, 4.3-234) 

  

 

 

            24.4 

  (95% CI, 3.3-181) 

  

             

Mean age at 

the time of 

the event 

(years) 

 

          47 

 

             49  47                    59      51                  44       38  

TOTAL INCIDENCE OF VTE



                                        

ALL 
 

                           

AT 
                               PC                                            PS  

 

       

DEFECT 

NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 DEFECT 

NO 

DEFECT 
 

TOTAL 

NUMBER 

OF VTE 

(%) 

39 (15.5) 0  12 (22.2) 0)  15 (15.8) 0  12 (11.6)        0  

             

ANNUAL 

INCIDENCE 

(P-Yrs) 

1.2% 

(0.9-1.7) 
       

1.6% 

(0.8-2.9) 

 

 
 

     1.3% 

(0.7-2.1) 
  

    0.9%  

(0.5-1.0) 

 

 

 

 

 

 

    RR 

 

       

              50.0 

    (95% CI, 6.9-364) 

  

 

 

             21.3 

 (95% CI, 2.7-164)            

  

 

 

                 

               19.7 

 (95% CI, 2.6 -150) 

  

 

 

        

            11.7 

  (95% CI, 15-90.4) 

  

             

Mean age at 

the time of 

the event 

(years) 

 

        51.6 

 

          55                           52   48   

 

  

INCIDENCE OF SPONTANEOUS VTE



               ALL                           AT                          PC                  PS   

 
Defect No defect  Defect 

No 

defect 
 Defect 

No 

defect 
 Defect 

No 

defect 
 

ALL VTE 
21 

(8.3%) 
2 (0.8%)  6 (11.1) 1(1.4)  5 (5.2) 0  10 (9.7) 1(1.2)  

             

Incidence 

per %  

risk 

period 

21.2%  

(13.1-32.4) 

2.9% 

 (0.37-10.8) 
      

     24 

(8.8-52) 

      5.8 

(0.14-32.8) 
 

    18.5 

(6.0-43.2) 
  

     21.3 

(10.2-39.1) 

        3.3 

(0.008-18.6) 
 

 

 

   OR 

 

 

7.1 

 (95% IC, 1.6-31.3) 

  

 

 

             4.0 

               (0.4-37) 

  

 

 

             3.7 

              (0.4-34.2) 

  

 

 

     6.4 

     (0.8-52.4) 

  

             

Mean age 

at the 

time of 

event 

(yrs) 

 

          47 

 

             48  47                  59          51             44             38   

 

   

RISK PERIOD-RELATED VTE*

*99 risk periods in 252 carriers: 37 surgery, 16 trauma, 6 immobilization, 4 plaster  cast , 7 

chemotherapy/cancer, 31 pregnancy

*67 risk periods in 249 non-carriers: 29 surgery, 3 trauma, 3 immobilization, 4 plaster  cast , 12 

chemotherapy/cancer, 16 pregnancy



            ALL                    W ITH PROPHYLAXIS   

         

NO PROPHYLAXIS 

 

                      OCT  

 

DEFECT 

(N=99) 
NO DEFECT  

DEFECT 

(N=66) 

NO 

DEFECT 
 

DEFECT 

(N=33) 

NO 

DEFECT 
 

DEFECT 

(N=15) 

NO 

DEFECT 
 

ALL VTE 

number 

(%) 

21 (8.3) 2 (0.8)  8 (3.2) 0  13 (5.2) 2 (0.8)  8/15  0/12  

             

Incidence 

per risk 

period 

per 

patient % 

21.2% 

(13.1-32.4) 

2.9% 

 (0.37-10.8) 
      

     12.1 

 (5.2-23.9) 

 

      
 

 39.4                 3.7         

(21.0-67.4)    (0.5-13.6) 
  

    53.3 

(23.0-105) 
 

 
 

 

 

     OR 

 

 

7.1 

(95% IC, 1.6-31.3) 

  

 

 

                     1.7 

                (0.2-14.7)            

  

 

 

                10.4    

            (2.2-49.2) 

  

 

 

         6.4 (0.7-58.5) 

  

             

             

 

   

-NUMBER OF VTE DURING RISK PERIOD IN THE

PRESENCE OR ABSENCE OF PROPHYLAXIS.

-DATA CONCERNING OCT



Simioni et al, NEJM 1997 Simioni et al, Blood 2000

0 1 2 3 4 5 6 7

(Marchetti M et al, Thromb Haemost 2000) 

Lower Risk Higer Risk

Recurrent thromboembolism 

OR = 1.36 (1.05-1.78)

Ridker et al.

Simioni et al.

Margaglione et al.

Lindmaker et al.

De Stefano et al.

Elchinger et al.

SUMMARY OR

Meta analysis for recurrent VTE in F.V Leiden

Prandoni et al Ann Intern Med. 2009        
HR, 2.75 [CI, 1.71 to 4.43

http://www.ncbi.nlm.nih.gov/pubmed?term=prandoni%20p%2C%20aesopus




N Engl J Med 2006







New Prothrombin Mutation (Arg596Trp, Prothrombin  Padua 2) Associated With 

Venous Thromboembolism
Cristiana Bulato, Claudia Maria Radu, Elena Campello, Sabrina Gavasso, Luca Spiezia,Daniela Tormene, 

Paolo Simioni
Arterioscler Thromb Vasc Biol. 2016

X-Linked Thrombophilia with a Mutant Factor IX (Factor IX Padua)
Paolo Simioni, M.D., Ph.D., Daniela Tormene, M.D., Ph.D., Giulio Tognin, M.D., Sabrina Gavasso, Ph.D., 

Cristiana Bulato, Ph.D., Nicholas P. Iacobelli, B.A., Jonathan D. Finn, Ph.D., Luca Spiezia, M.D., Ph.D., 

Claudia Radu, Ph.D., and Valder R. Arruda, M.D., Ph.D.

N Engl J Med 2009

?



Influence of proband’s characteristics on the risk for venous

thromboembolism in relatives with factor V Leiden or prothrombin G20210A

polymorphisms

Paolo Bucciarelli, Valerio De Stefano, Serena M. Passamonti, Daniela Tormene,

Cristina Legnani, Elena Rossi, Giancarlo Castaman, Paolo Simioni, Michela Cini,

and Ida Martinelli. Blood. 2013

Age- and Gender-Specific Familial Risks for Venous Thromboembolism

A Nationwide Epidemiological Study Based on Hospitalizations in Sweden

Bengt Zo¨ller, MD, PhD; Xinjun Li, MD, PhD; Jan Sundquist, MD, PhD; Kristina 

Sundquist, MD, PhD Circulation. 2011



Blood. 2009 Sep











In women ≥35 years [<35 years], the individual probability of gestational VTE was: 

0.7% [0.5%] for heterozygous FVL; 3.4% [2.2%], for homozygous FVL; 0.6% [0.4%], 

for heterozygous prothrombin G20210A; 8.2% [5.5%] for compound heterozygotes 

for FVL and prothrombin G20210A; 9.0% [6.1%] for antithrombin deficiency; 1.1% 

[0.7%] for protein C deficiency; and 1.0% [0.7%] for protein S deficiency These 

results were independent of a positive family history of VTE. 

In contrast to current guidelines, these data suggest that women with high-risk

thrombophilia should be consideredfor antenatal thromboprophylaxis regardless of

family history of VTE.

Prophylaxis with low-dose low-molecular-weight heparin during

pregnancy and postpartum: is it effective?

Roeters van Lennep JE, Meijer E, Klumper FJ, Middeldorp JM, Bloemenkamp

KW, Middeldorp S. J Thromb Haemost. 2011 Mar

Although prophylaxis with low-dose LMWH during pregnancy and postpartum

proved to be safe, the risk of pregnancy-related VTE is considerable in women

with a high risk of VTE. VTE prophylaxis with low-dose LMWH may not be

sufficiently effective in these women.

Hereditary Risk Factors of Thrombophilia and Probability of Venous

Thromboembolism during Pregnancy and the puerperium

Andrea Gerhardt , Rüdiger E. Scharf , Ian A. Greer, Rainer B. Zotz Blood 2016



VTE at young ages or without clear risk factors

The advice to be screened might be firmer if

more than one first degree family members are

found to have had deep vein thrombosis at young

ages or without clear risk factors

Typification of thrombophilia in highly qualified

centers

The clinical situation of the patient and the other

family members will continue to direct the doctor’s

advice


