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TABLE 1. INHERITED AND ACQUIRED CAUSES
OF VEnOoUs THROMBOSIS.

Inherited
Common
G1o91 A mutation in the factor V gene (factor V Leiden)
G20210A mutation in the prothrombin (factor II) gene
Homozygous Co677T mutation in the methylenetetrahvdrofolate
reductase gene
Rare
Antithrombin deficiency
Protein C deficiency
Protein § deficiency
Very rare
Divsfibrinogenemia
Homozygous homocystinuria
I'robably inherited
Increased levels of factor VIII, factor IX, factor X1, or fibrinogen®
Ac quired
Surgery and trauma
P'rolonged immobilization
Older age
Cancer
Mveloproliferative disorders
Previous thrombosis
I’regnancy and the puerperium
Use of contraceptives or hormone -replacement therapy
Resistance to activated protein C that is not due to alterations in the fac-
tor V gene
Antiphospholipid antibodies

Mild-to-moderate hvperhomocysteinemia

*Levels of factor VIII and fibrinogen may also increase as part of the
acute-phase mesponse.




TABLE 2. FREQUENCY OF INHERITED THROMBOPHILIAS AMONG HEALTHY SUBJECTS
AND UNSELECTED AND SELECTED PATIENTS WITH VENOUS THROMBOSIS.

InHERTED THROMBOPHILIA HeaTHY SuBJECTS UnseLecTep PATENTS SeLecTED PaTIENTS* REFERENCES

NO. % WO, % WO, %
EXAMINED  AFFECTED  EXAMINED  AFFECTED EXAMINED  AFFECTED

Protein C deficiency 15070  0.2-04 2008 3.7 767 4.8 Miletich et al. 38 Tait et al. ) Koster et al. 20 Heljboer et
al..2! Pabinger et al. 2 Tabernero et al. 23 Ben-Tal et
al..® Horellou et al. 28 Gladson et al. 26 Melissari et
al..¥ Salomon et al 28

Protein § deficiency : ; Koster et al. 20 Heijboer et al. 2! Pabinger et al. 22 Taber-
nero et al. 2 Ben-Tal et al. \* Gladson et al. 28 Melissari
et al. 7 Salomon et al 2

Type I antithrombin 0 669 ; : : Heijboer et al. 2 Pabinger et al. 22 Tabernero et al. |23 Ben-

deficiency Tal et al. # Melissari et al. ¥ Tait et al.2?

Factor V Leiden 1o, 150% : Salomon et al. 28 De Stefano et al.30

2,192%
G20210A prothrombin 11 932% : Poort et al. ! Salomon et al. 2 Ehrenforth et al. 31 Hillarp
Zene mutation 18111 et al. 32 Eichinger et al. [ # Ferraresi et al. ® Tosetto et
al..® Lerover et al. 3 Souto et al. 37 Alhenc-Gelas et
al..® Corral et al. ® Brown et al. }0 Hainaut et al. 2
Howard et al. 22 Ridker et al. ## Margaglione et al. #
Rosendaal et al. #5 Rees et al. #6 De Stefano et al 47

*Nonconsecutive patients who met the following criteria were selected: an age of less than 50 vears, a familv historv of venous thrombosis, a history of
recurrent events, and the absence of acquired risk factors except for pregnancy or the use of oral contraceptives.

TAll subjects were white.

T All subjects were African or Aslan | African Americans were excluded).




Polymorphism

Phenotype

Association
With Venous
Thrombosis

Association
With Arterial
Disease

Factor V' Leiden: 1691G—A (Arg506GIn)
Factor V' Cambridge: Arg306Thr

Factor V Hong Kong: Arg306Gly

Factor V' HR2 haplotype
Thrombomodulin 1418C—T (Ala455Val)
Thrombomodulin =33G—A

EPCR 23 bp insertion in exon 3

Protein C Anticoagulant Pathway

APC resistance
APC resistance

APC resistance
Mild APC resistance
Unknown
Unknown
Unknown

Clear risk factor
Tentative
Tentative
Tentative
Unlikely
Possible
Suggestive

Mot likely
Mot studied
Mot studied
Mot known
Tentative
Mot known
Mot known

Prothrombin 202106—=A

Fibrinogen Bcl-1 allele B chain
Fibrinogen — 148C—T in BB promoter
Fibrinogen 448G —A in BB

Fibrinogen Thr312Ala in o chain
Factor VIl Arg353GIn

Factor VII H7H7

Factor VII G73A

Factor X1l A subunit Val34Lew

Procoagulant Proteins
Increased FlI

Increased fibrinogen

Mo increased fibrinogen
Increased fibrinogen

? Abnormal FXII cross-linking
Low-normal FVI

Low-normal FVI

Low-normal FVII

Increased activity

Likely risk factor

Possible

Not known

Mot known
Possible

Not known

Not known

Not known
Possibly protective

Perhaps in selected pop-

ulations
Tentative
Tentative
Tentative
Possible
Possibly protective
Possibly protective
Possibly protective
Possibly protective

Cystathionine 3-synthase 833T—C
5,10-methylene tetrahydrofolate reductase
IMTHFR) 677C—=T

Homocysteine Metabolism

Homocysteinemia
Thermolabile enzyme, mildly
increased Hcy

Possible
Tentative

Mot known
Tentative

GP llla Leu33Pro (PL* or HPA-1h)

GP Iba WNTR
GP lba 3550C=T (Thri45Met)
GPlaflla, w2 1648A—=G

Thrombin receptor PAR-1-5061—=D

Platelet Surface Glycoproteins

Increased sensitivity to plate-
let activation; altered sensi-
tivity to aspirin

Unknown

Unknown

Altered surface expression of
receptor

Unknown

Unlikely

Not known
Not known
Not known

Possibly protective

Tentative, but inconsis-

tent
Tentative
Inconsistent
Inconsistent

Mot known

* G indicates guanine; A, adenine; C, cytosine; T, thymidine; Arg, arginine; Gln, glutamine; Thr, threonine; gly, glycine; Ala, alanine; Val, valine;
APC, activated protein C; EPCR, endothelial protein C receptor; Fll, factor Il {prothrombin); FXII, factor XIII; 2, probably abnormal FXIN cross-
linking but mechanism hasn't been verified; FVII, factor VII; Hoy, homocysteine; VNTR, variable nucleotide tandem repeat; PAR-1, protease-

activated receptor 1.




Myeloproliferative disorders

Heparin-induced thrombocytopenia

Coumadin skin necrosis

Lupus anticoagulant

Antiphospholipid syndrome

Inflammatory bowel disease

Oral contraceptives

Nephrotic syndrome

Buerger disease

Hyperactive platelets

Ape

Obesity

Malignancy

TTE. DIC, PNH

Pregnancy

Sepsis

Paralysis

Trauma

Behget syndrome

Surgery

* TTP indicates thrombaotic thrombocytopenic purpura; DIC, dissem-

inated intravascular coagulation; and PNH, paroxysmal nocturnal he-
maoglobinuria,




DEFICIT DEGLI INIBITORI NATURALI
DELLA COAGULAZIONE
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PROTROMBINA G20120A

mutazione nella regione 3’ non tradotta




IPEROMOCISTEINEMIA
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TaelLE 3. DiacnosTic TesTs FOR THROMBOPHILIAS.

Test*

High priority
Increased resistance to activated
protein C

Heterozvgosity or homozygosity

for factor V Leiden

Heterozvgosity or homozygosity

for G20210A prothrombin
gene mutation
Increased level of homocysteine

Increased level of factor VIIT

Presence of lupus anticoagulant
Intermediate priority
Decreased prowein C activity

Decreased level of free protein §

antigen

Decreased antithrombin actviry

Increased titer of anticardiolipin

antibodies
Low priority

Diystibrinogenemia (normal or
low fibrinogen level and pro-
longed thrombin time )

Increased level of fibrinogen

Increased factor IX activity

Increased factor X1 activity

Homozvgosity for Co77T muta-
tion in methvlenetetrahvdra-
folate reductase gene

Generic Basis For Test Resulr

Factor ¥V Leiden, HR, haplotype

G1o91 Ain exon 10

G20210A in the untranslated re-
gion of the gene

Mutations in the genes for cysta-
thionine B-synthase or methvl-

enetetrahvdrofolate reductase
Unknown

161 Different mutationst

131 Different mutationst

127 Different mutationst

20 Different mutations}

Unknown
Unknown
Unknown
Co77T in exon 4

Acourep CoNpmiNs OR STATES THAT Can Account ror Test Resurr

Pregnancy, use of oral contraceptives, presence of lupus anticoagu-
lant, use of oral antic vagulant therapy, stroke, increased factor
VIIT levels, presence of autcantibodies against activated protein C

Deficiencies of folic acid | vitamin B
failure ; smoking

12- or vitamin B_; older age; renal

Stress, exertion, pregnancy, use of oral contraceptives, older age,
acute-phase response

Liver disease, childhood, use of oral anticoagulants, vitamin K defi-
clency, disseminated intravascular coagulation, presence of auto-
antibodies against protein C

Liver disease, childhood, use of oral anticoagulants, vitamin K defi-
clency, disseminated intravascular coagulation, pregnancy, use of
oral contraceptives, nephrotic svndrome, presence of autoantibod-
ies against protein §

Liver disease , use of heparin therapy, disseminated intravascular co-
agularion, nephrotic syndrome

Infectious diseases

Recent birth, liver disease, disseminated intravascular coagulatdon

Acute-phase response, pregnancy , older age | atherosclerosis, smoking

*Priority for testing is defined in the chart outlined in Figure 2.

TA compendium of the point mutations that have been described is available ar http: //wwwouwem. ac.uk Suwem/mg /hgmd 0.html.

1A compendium of the point mutations that have been described is available at http: //www.geht.org /pages/database _ang.html.







SCREENING FAMILIARE




SCREENING di primo livello
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