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ObjectivesObjectives

To review the etiology and pathogenic To review the etiology and pathogenic 
mechanisms of APSmechanisms of APS
To learn about diagnostic methodsTo learn about diagnostic methods
To underline the clinical presentationTo underline the clinical presentation
To understand the treatment principlesTo understand the treatment principles

and be aware of future directionsand be aware of future directions



Case scenarioCase scenario

43F, previously healthy 43F, previously healthy 
1 month hx of episodic discoloration of the distal 
3rd and 5th fingers of the left hand +/- pain in the 
same area
- onset after 1-2 wks of L arm cellulites due to a 
spider bite
- getting worse – severe pain/more frequent
- triggered by cold
- well demarcated
- spontaneously reversible



Case scenarioCase scenario

PMH - no chronic illnesses, no surgeries, 
but long-time smoker

Meds - none
Working as a financial analyst
ROS - no rashes, oral ulcers, photosensitivity, 
alopecia, chest pains, SOB, GERD, dysphagia, 
joint pains, or stiffness



Case scenarioCase scenario

BP 160/90    HR 101, regular
Radial & ulnar pulses present
Neurovascular exam normal
Purplish discoloration, blanches



Case scenarioCase scenario



Case scenarioCase scenario

HbHb 117, WBC 13.3, 117, WBC 13.3, PltPlt 326,  326,  Cr 131Cr 131,  BS 4.9,  BS 4.9
INR 1.24, PTT 73.0, ESR 127, CRP 22, 
ANA 3.6, anti-dsDNA 132, 
Hepatitis B and C negative, Cryoglobulins negative
Urinalysis >3g protein
Arterial doppler U/S of left arm - occlusion of distal 
left ulnar artery, decreased flow to fingers 2, 3, 
and 5, with collaterals



Arterial thrombus + prolonged PTT APS

ANA pos + anti-dsDNA pos                       SLE

Other considerations
Endocarditis
Vasculitis
Thromboangiitis obliterans



Case scenarioCase scenario

PTT 73PTT 73
50:50 mix 6750:50 mix 67
RusselRussel viper venom viper venom -- positivepositive
ACA ACA IgGIgG 5454
ACA ACA IgMIgM 2121



Case scenarioCase scenario

CreatinineCreatinine 130 130 -- 150150
ProteinuriaProteinuria (0.67 g/day)(0.67 g/day)
No active sedimentNo active sediment
Kidney biopsy:Kidney biopsy:

-- focal focal glomerularglomerular microthrombosismicrothrombosis, , 
focal focal glomerulosclerosisglomerulosclerosis,,
mild acute and chronic tubular degenerative mild acute and chronic tubular degenerative 
changes. changes. 



Focal Focal glomerularglomerular microthrombosismicrothrombosis



Antiphospholipid SyndromeAntiphospholipid Syndrome

Most common acquired Most common acquired thrombophiliathrombophilia
Described by Hughes (1983) Described by Hughes (1983) 

A syndrome characterized by the association of:A syndrome characterized by the association of:
thrombosis, obstetric complications and/or thrombosis, obstetric complications and/or 
thrombocytopeniathrombocytopenia
antibodies against phospholipids or against  antibodies against phospholipids or against  
proteins bound to phospholipids.proteins bound to phospholipids.



Antiphospholipid Syndrome Antiphospholipid Syndrome -- EtiologyEtiology
Combination of genetic background and environmental Combination of genetic background and environmental 
factors: infection, trauma, drugsfactors: infection, trauma, drugs
-- infections infections –– molecular mimicry with B2GPImolecular mimicry with B2GPI



Antiphospholipid AntibodiesAntiphospholipid Antibodies
10% of healthy donors, 3010% of healthy donors, 30--50% of SLE patients50% of SLE patients

LA antibodiesLA antibodies are directed against are directed against plasma proteinsplasma proteins
bound to anionic phospholipidsbound to anionic phospholipids

aCLaCL antibodiesantibodies are directed against are directed against phospholipidsphospholipids
bound to proteinsbound to proteins
–– Can be Can be IgAIgA, M, or G (subclasses 1, M, or G (subclasses 1--4)4)
–– IgGIgG ((espesp G2) associated with a greater risk of APSG2) associated with a greater risk of APS

Anti Anti ββ22GPI antibodiesGPI antibodies are directed against a are directed against a 
plasma proteinplasma protein that binds that binds phospholipidphospholipid with high affinitywith high affinity



Antiphospholipid AntibodiesAntiphospholipid Antibodies
Lupus Anticoagulant (LA) AntibodiesLupus Anticoagulant (LA) Antibodies

Prolonged coagulation in Prolonged coagulation in phospholipidphospholipid--dependent in vitro dependent in vitro 
tests (tests (aPTTaPTT, PT, , PT, dRVVTdRVVT))
Failure to correct with 50:50 mixFailure to correct with 50:50 mix
Correction of coagulation time by adding Correction of coagulation time by adding phospholipidphospholipid

AnticardiolipinAnticardiolipin ((aCLaCL) Antibodies) Antibodies
ELISA assay in the presence of bovine B2GPIELISA assay in the presence of bovine B2GPI

AntiAnti--Beta 2 Glycoprotein I Antibodies Beta 2 Glycoprotein I Antibodies 
((ββ22GPI) GPI) 

ELISA assay using human B2GPI coated platesELISA assay using human B2GPI coated plates
most specificmost specific



Beta 2 Glycoprotein IBeta 2 Glycoprotein I



Beta 2 Glycoprotein IBeta 2 Glycoprotein I

natural inhibitor of coagulation and platelet aggregationnatural inhibitor of coagulation and platelet aggregation

Inhibits contact activation of coagulation cascadeInhibits contact activation of coagulation cascade

Inhibits conversion of Inhibits conversion of prothrombinprothrombin to thrombinto thrombin

most most aPLaPL antibodies recognize Domain I of antibodies recognize Domain I of ββ22GPIGPI

binding of antibody increases binding affinity for binding of antibody increases binding affinity for 

phospholipidsphospholipids



APS PathophysiologyAPS Pathophysiology
aPLaPL

platelets

Coagulation 
cascade

Endothelial 
cellsActivate 

platelet 
aggregation

Inhibit Protein C, 
Protein S, 

thrombomodulin, 
antithrombin III 

fibrinolysis

TF, adhesion 
molecules and  

proinflammatory 
cytokines

Placental 
tissue

Trophoblastic
cell growth,

apoptosis

IL-3

Complement 
system



APS PathophysiologyAPS Pathophysiology



Diagnosis Diagnosis -- Clinical Criteria

Vascular thrombosis: arterial, venous, or small vessel, 
in any tissue or organ, confirmed by objective validated 
criteria

Pregnancy morbidity:
- Unexplained fetal death at or beyond 10 weeks gestation
- Premature birth before 34 weeks gestation because of
eclampsia, severe pre-eclampsia, or placental insufficiency

- Three or more consecutive spontaneous abortions before
10 weeks gestation



Diagnosis Diagnosis -- Laboratory criteria
Lupus anticoagulant, present on at least 2 occasions, at
least 12 weeks apart
Anticardiolipin antibodies (ACA), IgG or IgM >30 units 
for both, present on at least 2 occasions, at least 12 weeks
apart
Anti-beta-2-glycoprotein I antibodies (anti-B2GPI), 
IgG or IgM >20 units for both, present on at least 2 
occasions, at least 12 wks apart

A diagnosis of APS should not be made if a period of greater
than five years separates the clinical event and positive
laboratory test.



AntiphospholipidAntiphospholipid SyndromeSyndrome



EuroEuro--PhospholipidPhospholipid StudyStudy

1000 patients with APS: 820 (82%)F, 180 (18%)M,F:M(5:1)1000 patients with APS: 820 (82%)F, 180 (18%)M,F:M(5:1)
Mean age at the onset 34Mean age at the onset 34 ±± 1313 yearsyears
53% primary APS, 53% primary APS, 
36% APS associated to SLE,36% APS associated to SLE,
5% associated to lupus5% associated to lupus--like syndrome,like syndrome,

5% associated to other diseases.5% associated to other diseases.

catastrophic APS catastrophic APS -- 8 (0.8%) patients, in 6 at the onset.8 (0.8%) patients, in 6 at the onset.



EuroEuro--PhospholipidPhospholipid Study Study -- clinical features in 1000 patients with APSclinical features in 1000 patients with APS



EuroEuro--PhospholipidPhospholipid Study Study -- clinical features in 1000 patients with APSclinical features in 1000 patients with APS

Autoimmunity reviews 7, 
2008: 174-178.



Catastrophic APSCatastrophic APS
Preliminary criteriaPreliminary criteria::
1. Involvement of three or more organs or tissues1. Involvement of three or more organs or tissues
2. Development of manifestations simultaneously or in < 1 week2. Development of manifestations simultaneously or in < 1 week
3. 3. HistopathologicHistopathologic evidence of smallevidence of small--vessel occlusion in at least one typevessel occlusion in at least one type
of tissueof tissue

4. Presence of lupus anticoagulant, 4. Presence of lupus anticoagulant, anticardiolipinanticardiolipin antibodies or bothantibodies or both
Definite diagnosisDefinite diagnosis::

All four criteria metAll four criteria met
Probable diagnosisProbable diagnosis::

2 organs or tissues involved, and the 2nd, 3rd and 4th criteria 2 organs or tissues involved, and the 2nd, 3rd and 4th criteria met; ormet; or

All 4 criteria met and negative test for LA or All 4 criteria met and negative test for LA or anticardiolipinanticardiolipin antibody > 6antibody > 6
wks after the first positive test or death within that periodwks after the first positive test or death within that period; or; or

First, 2nd and 4th criteria met; orFirst, 2nd and 4th criteria met; or

First, 3rd and 4th criteria met and development of a third maFirst, 3rd and 4th criteria met and development of a third manifestation nifestation 
in >1 wk but <1 mo despite anticoagulationin >1 wk but <1 mo despite anticoagulation

Modified from N Modified from N EnglEngl J Med 358:275J Med 358:275--89, 200889, 2008



APS TreatmentAPS Treatment

Pregnancy loss Pregnancy loss -- 90% benefit with ASA and LMW 90% benefit with ASA and LMW 
heparin heparin 
In pregnancy, treat with ASA + LMWH even In pregnancy, treat with ASA + LMWH even 
without history of thrombosiswithout history of thrombosis
Venous thrombosis Venous thrombosis -- high risk of recurrencehigh risk of recurrence
If INR > 3, improved outcome over 2 yearsIf INR > 3, improved outcome over 2 years
10% risk of recurrence on anticoagulants10% risk of recurrence on anticoagulants
Asymptomatic Asymptomatic -- no treatment (?ASA)no treatment (?ASA)



Lim, W. et al. JAMA 2006;295:1050-1057.



Future directions of treatment of APSFuture directions of treatment of APS

PeptidePeptide--specific therapy: peptide with B2GPI specific therapy: peptide with B2GPI epitopesepitopes
recognized by recognized by aPLaPL or B2GPI blocking or B2GPI blocking AbAb
Inhibitors of intracellular signaling triggered by Inhibitors of intracellular signaling triggered by aPLaPL
Complement activation inhibitorsComplement activation inhibitors
AntiAnti--TNFTNFαα agentsagents
Anti CD20 agentsAnti CD20 agents



Case scenarioCase scenario

AnticoagulatedAnticoagulated with LMWHwith LMWH
Started on Started on coumadincoumadin
Started on high dose prednisoneStarted on high dose prednisone
ACEiACEi for hypertension and for hypertension and proteinuricproteinuric renal renal 
failurefailure
CCB, nitro patch, CCB, nitro patch, bupropionbupropion



FollowFollow--up after 2 monthsup after 2 months
Presented to ER with:Presented to ER with:

3 wks 3 wks hxhx of of retrosternalretrosternal CP, SOB and fatigue, CP, SOB and fatigue, Raynoud’sRaynoud’s
phenomenon of R hand and visual changesphenomenon of R hand and visual changes

Patient nonPatient non--adherent with recommended adherent with recommended TxTx..

BP 179/100 HR 113BP 179/100 HR 113
Dusky R 4Dusky R 4thth digit, hyperesthesia R 1digit, hyperesthesia R 1stst digit, necrosis tip digit, necrosis tip 
of L 3of L 3rdrd digit digit 
Palpable radial and Palpable radial and ulnarulnar pulses, good capillary refillpulses, good capillary refill

Trop 0.21, EKG Trop 0.21, EKG -- no ischemia, 2 no ischemia, 2 DEchoDEcho -- N, N, 
WBC 17.3, Cr 181, INR 1.15, PTT 45.8WBC 17.3, Cr 181, INR 1.15, PTT 45.8
Ophthalmology ex Ophthalmology ex -- BRVO, macular edema, HTN  BRVO, macular edema, HTN  

retinopathyretinopathy



SummarySummary

APS APS –– underunder--recognized autoimmune disease that recognized autoimmune disease that 
accounts for a significant proportion of accounts for a significant proportion of thromboembolicthromboembolic
disease and recurrent pregnancy lossdisease and recurrent pregnancy loss
The etiology and The etiology and pathophysiologypathophysiology involves involves aPLaPL as “first as “first 
hit” and environmental factors, including infection as hit” and environmental factors, including infection as 
“secondary hit”“secondary hit”
APS APS -- complex disorder with evolving diagnostic criteriacomplex disorder with evolving diagnostic criteria
AnticuagulationAnticuagulation rather than rather than immunosuppresionimmunosuppresion is the is the 
current mainstay of therapycurrent mainstay of therapy
WellWell--designed prospective studies are required to designed prospective studies are required to 
complete the understanding of the optimal treatment.complete the understanding of the optimal treatment.
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