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Acquired     Thrombophilia

HIT
PNHPNH
Cyckle cell Anemia
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Acquired….Immune System

IBD
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The Consequences of 
Th b i i HIT Oft

The Consequences of 
Th b i i HIT OftThrombosis in HIT are Often 

Severe
Thrombosis in HIT are Often 

Severe
Recovery 40-60%

Permanent
Disability
(amputation, 
stroke) 20-30%

Mortality 20-30%

Van Cott EM. Heparin-induced thrombocytopenia.  
Turnaround Times 1996; 5:7-11



•APLA syndrome was recognized•APLA syndrome was recognized

as a distinct entity from the workas a distinct entity from the work

of pioneers in the field Harrisof pioneers in the field ‐ Harris,

Gh i & hi ll i 1983Gharavi & his colleagues in 1983



APS morbidityy

APS is the most common cause of acquired thrombophilia. q p
Prevalence in general population: 2-4% 
15-20% of all DVT with or without PE.
1/3 of new strokes in patients < 50 years age1/3 of new strokes in patients < 50 years age.
10-15% women with recurrent pregnancy losses.
APS: significant proportion of thromboembolic disease andAPS: significant proportion of thromboembolic disease and 
pregnancy loss in SLE. 
APL Abs present in 30-40% SLE. One third of those patients 
have clinical manifestations of APS. a e c ca a es a o s o S
aCL positivity may precede a more severe form of SLE.





Antigens of antiphospholipidg p p p
abs
β2GPI                             Plasmin
ProthrombinProthrombin
Protein C, S    Platelet activating factor 
Annexin V
Cardiolipin (CL)
Oxidized CL
Oxidized LDL other PLOxidized LDL, other PL.
Tissue factor (TF)



Antigens of antiphospholipid absAntigens of antiphospholipid abs

Thrombomodulin

Phospholipids…

Phospholipase A2

CD40/CD40LCD40/CD40L

FVIIIFVIII

FX

FXI

FXII







APL antibodies and NF-κB

Intracellular events in EC 
induced by aPL antibodies:

– aPL induce activation of 
NF-κB and correlates 
with EC activation in 
vitro and in vivo andvitro and in vivo and 
with thrombosis in vivo. 

• Espinola RG et al: J Thromb Haemost, 2003; 1: 
843-848.

• Dunoyer-Geindre S et al Thromb Haemost 2002;Dunoyer Geindre S. et al. Thromb Haemost.  2002; 
88: 851-857. 

• Bohgaki M, et al. Int Immunol. 2004; 16: 1632-1641.



Effects of AECA

up-regulation of adhesion molecules, 
such as E-selectin, intercellularsuch as E selectin, intercellular 
adhesion molecule (ICAM)-1, and 
vascular cell adhesion molecule-1vascular cell adhesion molecule 1 
Owing to the concomitant production of 
chemokines by EC, this enhancedchemokines by EC, this enhanced 
adhesion molecule expression facilitates 
the recruitement and the ensuingthe recruitement and the ensuing 
attachment of monocytes as well as 
polymorphonuclear neutrophils to the 



Platelet and/or endothelial activation
Role of cell-derived microparticles (MP)Role of cell-derived microparticles (MP)
Role of complement 



2004;13(9):649-52.
Antiphospholipid antibodies as cause of pregnancy loss.

During differentiation to syncytium, trophoblasts express cellDuring differentiation to syncytium, trophoblasts express cell 
membrane anionic phospholipids that can bind beta2 glycoprotein I, the 
main cationic phospholipid binding protein recognized by the 
antiphospholipid antibodies. Adhered beta2-glycoprotein I might be 

d b h b d h b d l f hrecognized by the antibodies that, once bound, strongly interfere with in 
vitro trophoblast cell maturation so resulting in a defective placentation.         

These mechanisms have been suggested to 
play a role in early fetal loss, while thrombotic 
events would be responsible for miscarriages 
late in the pregnancylate in the pregnancy.



Predictive value of IgG aCL for thrombosis in 
patients ith SLE (Escalante et al)patients with SLE (Escalante et al)

IgG aCL levels below 21.4 = probability of g p y
thrombosis 0.07

IgG aCL levels >21.4 and < 65.0 GPL = 
b bilit f th b i 0 20probability of thrombosis 0.20

IgG aCL levels >65.1 GPL units = probability 
of thrombosis 0 75of thrombosis 0.75



Anti-ß2glycoprotein I2g y p

More specific than anticardiolipin test for diagnosis of 
Antiphospholipid Syndrome (but not 100% specific)
Not as sensitive as anticardiolipin test (70-90% sensitivity)
Efforts of standardization continuing
Useful in diagnosis of doubtful cases of APS. Some APS 
patients negative for aCL and positive for           anti-
β2GPI.



Venous thrombosis, particularly of the 
lower limb, occurs in up to 55% of patientslower limb, occurs in up to 55% of patients 
with the syndrome, half of whom also have 
pulmonary emboli. Arterial thrombosispulmonary emboli. Arterial thrombosis 
involves the brain in up to 50% of cases, 
causing transient ischemic attacks or strokes. 
Other anatomic sites for arterial thrombosis 
are the heart (25%), causing coronary 

l i d th kid d i h locclusion, and the eye, kidney and peripheral 
arteries (25%).



Causes
By Mayo Clinic 

Infections : People with syphilis, HIV 
infection, hepatitis C and malaria,infection, hepatitis C and malaria, 
among others, have a higher incidence 
of having antiphospholipid antibodies.of having antiphospholipid antibodies.



Causes
By Mayo Clinic 

Medications : Taking certain drugs, 
such as the high blood pressuresuch as the high blood pressure 
medication hydralazine, the heart 
rhythm-regulating medicationrhythm-regulating medication 
quinidine, the anti-seizure medication 
h t i ( l ) d h bphenytoin (Dilantin) and the antibiotic 

amoxicillin may lead to an increased 
risk



Causes
lBy Mayo Clinic 

Genetic predispositions: Although the 
disorder isn't considered hereditary,disorder isn t considered hereditary, 
research indicates that relatives of 
people with antiphospholipid syndromepeople with antiphospholipid syndrome 
are more likely to have the antibodies



COMMONLY ENCOUNTERED ACQUIRED RISK FACTORS

Heparin-Induced Thrombocytopenia (HIT)
SSurgery
Immobilization
MalignancyMalignancy
Pregnancy
Oral Contraceptivesp
Estrogen Replacement Therapy
Lupus Anticoagulant
Anticardiolipin & Anti-Beta 2 Glycoprotein 1 Antibody
Obesity
S kiSmoking



Most People Have More Than 1 Risk Factor for 
Thrombosis
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