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. incidence 1-2 in 100,000 /y

prevalence 40-50 : 100,000

F>M

12.7%  ter age 50 Antiphospholipid
Syndrome

9% of unprovoked VTE

10-15% of stroke/Ml

5-15% of pregnancy
losses

Duarte-Garcia 2019 Arth Rheum; Dabit 2022 Curr Rheum Rep; Cervera 2002 Arth Rheum; Kearon 2018 Blood; Miranda 2019 JTH; Andreoli 2013 Arth Care Res; Kutteh 2014 Curr Op Ob Gyn



Agenda

1. Diagnosis & classification

2. Treatment



Problems with Sydney criteria

APS diagnosis being missed or | Trials enrolling patients that
overdiagnosed. | probably don’t actually have APS
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Other APS manifestations

PREVALENCE OF APS MANIFESTATIONS
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2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

CLINICAL

PE, UE/LE-DVT, splanchnic, CVT, retinal. Exclude superficial VTE.
With 1 major or 2 minor provoking risk factor(s)?
Without enough VTE risk factors

M, stroke, peripheral, splanchnic, retinal, organ infarcts®. Exclude TIA.
With 1 major or 3 moderate CVD risk factor(s)¢
Without enough CVD risk factors

23 consecutive unexplained losses <16 wk

> 1 unexplained fetal death at 16-34 wk

Pre-eclampsia® OR placental insufficiency® with severe features <34 wk
Pre-eclampsia? AND placental insufficiency® with severe features <34 wk

Suspected
Livedo racemosa or livedoid vasculopathy (exam)f
aPL nephropathy (clinically)g
Pulmonary hemorrhage (symptoms or imaging)
Established
Livedoid vasculopathy (pathology)
aPL nephropathy (pathology)"
Pulmonary hemorrhage (BAL or pathology)
Myocardial disease (imaging or pathology)
Adrenal hemorrhage (imaging or pathology)

Valve thickening (WHF echo criteria)l
Vegetation (ASE guidelines)l

Thrombocytopenia (nadir 20-130 x10%/L)k

Count only highest weighted criterion in each domain.
Do not count if equally or more likely explanation than APS (except TE risk factors listed)

Lupus anticoagulant
Once
Persistent 12 weeks apart

IgG 40-79 units (moderate)

IgG = 80 units (high)

LAB

aCL or aB2GP1 ELISA' persistent 12 weeks apart
IgM > 40 units (moderate to high)

IgG = 80 units (high) for both aCL & af2GP1

. Excludes genetic thrombophilia and thoracic

outlet Sx. Major, cancer, trauma, fracture,
surgery with GA>30’, inpatient immobilization
>3d. Minor, active IBD/CTD, severe infection,
central venous catheter, hormone, pregnancy,
travel >8h, BMI >30, outpatient immobilization
>3d, surgery with GA<30'.

b. Organ infarcts without visualized thrombus.
c. Excludes Afib, thoracic outlet Sx. Major risk

factor, BP 2180/110, CKD, diabetes with EOD or
>10/20y for type I/Il, dyslipidemia (TC =8, LDL
>4.9). Moderate risk factor, HTN on treatment or
with persistent BP 2140/90, current smoker,
diabetes without EOD or short duration,
dyslipidemia (lower than above targets), BMI 230

. Exclude SLE induced. Severe features: BP

>160/110 persistently, signs of end organ
damage (headache unresponsive to medication,
visual disturbance, pulmonary edema, abdo pain
unresponsive to medication, LE >2x ULN, Cr
doubled or >97, platelets <100)

. Exclude SLE induced. Severe features: abnormal

fetal surveillance (NST), abnormal Doppler
velocimetry, fetal/birth weight <3%ile,
oligohydramnios, placenta path showing

maternal side infarction, thrombosis, inadequate
remodeling of uterine spiral arteries, decidual
vasculopathy, decreased vasculosyncytial
membranes, increased syncytial knots, decidual
inflammation

f. Exclude genetic thrombophilia, systemic

autoimmunity, cancer-induced.

. Exclude active lupus nephritis. Clinically,
new/worsening HTN, proteinuria >0.5g/24h or
PCR >0.5 mg/mmol, AKI, glomerular microscopic
hematuria.

h. TMA (including fibrin thrombi in arterioles or
glomeruli without inflammatory cells or immune
complexes), chronic renal vascular or glomerular
lesions (arterial or arteriolar organized
microthrombi + recanalization, fibrous and
fibrocellular occlusions, focal cortical atrophy +
thyroidization, fibrous intimal hyperplasia or
chronic/organized glomerular thrombi)

i. NSTEMI with normal cath AND abnormal cardiac
MRI. Path showing microvascular thrombosis.

j. Exclude SLE, rheumatic fever, cancer.

k. Exclude active SLE
I. Use ELISA instead of FEIA (VCH/phadia) or MFI
(LifeLabs/Bioplex). Units pertain to ELISA only.




2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

CLI N ICAL Count only highest weighted criterion in each domain.
Do not count if equally or more likely explanation than APS (except TE risk factors listed)

PE, UE/LE-DVT, splanchnic, CVT, retinal. Exclude superficial VTE.

With 1 major or 2 minor provoking risk factor(s)?
Without enough VTE risk factors

M, stroke, peripheral, splanchnic, retinal, organ infarcts®. Exclude TIA.
With 1 major or 3 moderate CVD risk factor(s)¢
Without enough CVD risk factors

. Excludes genetic thrombophilia and thoracic
outlet Sx. Major, cancer, trauma, fracture,
surgery with GA>30’, inpatient immobilization
>3d. Minor, active IBD/CTD, severe infection,
central venous catheter, hormone, pregnancy,
travel >8h, BMI >30, outpatient immobilization
>3d, surgery with GA<30'.

b. Organ infarcts without visualized thrombus.
c. Excludes Afib, thoracic outlet Sx. Major risk

factor, BP 2180/110, CKD, diabetes with EOD or
>10/20y for type I/Il, dyslipidemia (TC =8, LDL
>4.9). Moderate risk factor, HTN on treatment or
with persistent BP 2140/90, current smoker,
diabetes without EOD or short duration,
dyslipidemia (lower than above targets), BMI 230
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2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

C Ll N | CAL Count only highest weighted criterion in each domain. LA B

9 Do not count if equally or more likely explanation than APS (except TE risk factors listed) .

Pre-eclampsia® OR placental insufficiency® with severe features <34 wk
Pre-eclampsia? AND placental insufficiency® with severe features <34 wk

remodeling of uterine spiral arteries, decidual
vasculopathy, decreased vasculosyncytial
membranes, increased syncytial knots, decidual
inflammation

23 consecutive unexplained losses <16 wk 1
l& ' > 1 unexplained fetal death at 16-34 wk 1
. i 3 maternal side infarction, thrombosis, inadequate
4

d. Exclude SLE induced. Severe features: BP
>160/110 persistently, signs of end organ
damage (headache unresponsive to medication,
visual disturbance, pulmonary edema, abdo pain
unresponsive to medication, LE >2x ULN, Cr
doubled or >97, platelets <100)

. Exclude SLE induced. Severe features: abnormal
fetal surveillance (NST), abnormal Doppler
velocimetry, fetal/birth weight <3%ile,
oligohydramnios, placenta path showing




2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

C Ll N | CAL Count only highest weighted criterion in each domain. LA B

9 Do not count if equally or more likely explanation than APS (except TE risk factors listed) .

Suspected
Livedo racemosa or livedoid vasculopathy (exam)f f. Exclude genetic thrombophilia, systemic
aPL nephropathy (clinically)g autoimmunity, cancer-induced.

; ; . Exclude active lupus nephritis. Clinically.
Pulmonary hemorrh mptoms or imagin g )
Est bll:Jh (()j I EL SIS C aging) new/worsening HTN, proteinuria 20.5g/24h or
staplishe

PCR >0.5 mg/mmol, AKI, glomerular microscopic
Livedoid vasculopathy (pathology) hematuria.

aPL nephropathy (pathology)" h. TMA (including fibrin thrombi in arterioles or

Pulmonary hemorrhage (BAL or pathology) glomeruli without inflammatory cells or immune

complexes), chronic renal vascular or glomerular
lesions (arterial or arteriolar organized
microthrombi + recanalization, fibrous and
fibrocellular occlusions, focal cortical atrophy +
thyroidization, fibrous intimal hyperplasia or
chronic/organized glomerular thrombi)

i. NSTEMI with normal cath AND abnormal cardiac
MRI. Path showing microvascular thrombosis.

Myocardial disease (imaging or pathology)
Adrenal hemorrhage (imaging or pathology)




2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

C Ll N | CAL Count only highest weighted criterion in each domain. LA B

9 Do not count if equally or more likely explanation than APS (except TE risk factors listed) .

Valve thickening (WHF echo criteria)l
Vegetation (ASE guidelines)l

j. Exclude SLE, rheumatic fever, cancer.
. . K k. Exclude active SLE
\ y Thrombocytopenia (nadir 20-130 x10°/L)




2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

C Ll N | CAL Count only highest weighted criterion in each domain. LA B

. Do not count if equally or more likely explanation than APS (except TE risk factors listed)

Lupus anticoagulant
Once
Persistent 12 weeks apart

B aCL or aB2GP1 ELISA' persistent 12 weeks apart
IgM > 40 units (moderate to high)
d IgG 40-79 units (moderate)

IgG = 80 units (high)
IgG = 80 units (high) for both aCL & af2GP1

I. Use ELISA instead of FEIA (VCH/phadia) or MFI
(LifeLabs/Bioplex). Units pertain to ELISA only.




2023 ACR/EULAR Antiphospholipid Syndrome Criteria

To classify: 23 pts clinical AND >3 pts lab within 3 years of each other

CLINICAL

PE, UE/LE-DVT, splanchnic, CVT, retinal. Exclude superficial VTE.
With 1 major or 2 minor provoking risk factor(s)?
Without enough VTE risk factors
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Count only highest weighted criterion in each domain.
Do not count if equally or more likely explanation than APS (except TE risk factors listed)

Lupus anticoagulant
Once
Persistent 12 weeks apart

IgG 40-79 units (moderate)

IgG = 80 units (high)

LAB

aCL or aB2GP1 ELISA' persistent 12 weeks apart
IgM > 40 units (moderate to high)

IgG = 80 units (high) for both aCL & af2GP1

. Excludes genetic thrombophilia and thoracic

outlet Sx. Major, cancer, trauma, fracture,
surgery with GA>30’, inpatient immobilization
>3d. Minor, active IBD/CTD, severe infection,
central venous catheter, hormone, pregnancy,
travel >8h, BMI >30, outpatient immobilization
>3d, surgery with GA<30'.

b. Organ infarcts without visualized thrombus.
c. Excludes Afib, thoracic outlet Sx. Major risk

factor, BP 2180/110, CKD, diabetes with EOD or
>10/20y for type I/Il, dyslipidemia (TC =8, LDL
>4.9). Moderate risk factor, HTN on treatment or
with persistent BP 2140/90, current smoker,
diabetes without EOD or short duration,
dyslipidemia (lower than above targets), BMI 230

. Exclude SLE induced. Severe features: BP

>160/110 persistently, signs of end organ
damage (headache unresponsive to medication,
visual disturbance, pulmonary edema, abdo pain
unresponsive to medication, LE >2x ULN, Cr
doubled or >97, platelets <100)

. Exclude SLE induced. Severe features: abnormal
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remodeling of uterine spiral arteries, decidual
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f. Exclude genetic thrombophilia, systemic

autoimmunity, cancer-induced.

. Exclude active lupus nephritis. Clinically,
new/worsening HTN, proteinuria >0.5g/24h or
PCR >0.5 mg/mmol, AKI, glomerular microscopic
hematuria.

h. TMA (including fibrin thrombi in arterioles or
glomeruli without inflammatory cells or immune
complexes), chronic renal vascular or glomerular
lesions (arterial or arteriolar organized
microthrombi + recanalization, fibrous and
fibrocellular occlusions, focal cortical atrophy +
thyroidization, fibrous intimal hyperplasia or
chronic/organized glomerular thrombi)

i. NSTEMI with normal cath AND abnormal cardiac
MRI. Path showing microvascular thrombosis.

j. Exclude SLE, rheumatic fever, cancer.

k. Exclude active SLE
I. Use ELISA instead of FEIA (VCH/phadia) or MFI
(LifeLabs/Bioplex). Units pertain to ELISA only.




Validation

“Gold standard” adjudication made by:
Robert Roubey (rheumatologist)
Zahir Amoura (Internist/immunologist)
Hannah Cohen (hematologist)

Specificity 99% Specificity. 86-91%

2023 ACR/EULAR Sydney

Sensitivity 84% Sensitivity 99%

+LR = 84 +LR =10
-LR=0.16 -LR=0.01



New problems?

Stroke

Fetal loss with P.I.

aCL IgM+++
aB2GP1 IgM+++

Clinical Laboratory
7 points 1 point

2023 ACR/EULAR
Not APS

Favaloro 2023 Semin TH



New problems?

Diagnostic Criteria
(expanded clinical and laboratory criteria to
enable diagnosis of all patients with APS)

Stroke

Fetal loss with P.I. i

T R
@ I=2.x

Classification
Criteria

(restrictive clinical and
laboratory criteria to
identify homogeneous
APS patient population
for research)

aCL IgM+++
aB2GP1 IgM+++

Clinical Laboratory
7 points 1 point

2023 ACR/EULAR Burden of proof

Not APS

LOWER for clinical dx?

Favaloro 2023 Semin TH



Agenda

2. Treatment



Thrombosis: Secondary prevention
Warfarin vs DOAC — Meta-analysis

Composite arterial thrombosis e 5.43 (1.87-15.75)
Venous thromboembolism events 1.20 (0.31-4.55)
Composite of arterial or venous thrombosis 4.46 (112-17.84)
Stroke ——mie—— 10.74 (2.29-50.38)
Major bleeding 1.02 (0.42-2.47)
All-cause death 1.43 (0.44-4.62)
RAPS i ASTRO-APS I T 1 T 1
United Kingdom i United States 0.01 01 1 10 100
(N=116) (N =48) Higher in VKAs Higher in DOACs
Arterial Thrombotic Events
Triple positive APS —®—  5.65(1.55-20.58)
Single/double positive APS 4+—s——  4.29(0.75-24.43)
Test of group differences P=0.80
0.’01 CI..1 1 lb 1(.)0
-=— Higher in VKAs Higher in DOACs —=

Khairani 2023 JACC



Thrombosis: Secondary prevention
Warfarin vs DOAC in lower risk

Non-randomized studies

Trial type N Triple+ DOAC! DOAC vs VKA
TE risk
Liu 0%

(2022) Retro 143 (100% single+) R, A HR 1.08
Williams 0 RR 2.92
(2021) Retro 96 0% R, A D (0=0.11)
Franke 0 HR 0.78
(2021) Retro 200 4% R,A,DE (0=0.80)
Malec o HR 3.98
(2020) Pro 176 26% R, A, D (0=0.004)
Sato o HR 11.9
(2019) Retro 54 37% R,AE (0<0.05)

"R, Rivaroxaban; A, Apixaban; D, Dabigatran; E, Edoxaban

Liu 2022 EJH; Williams 2021 JTT; Franke 2021 Blood Coag Fibrin; Malec 2020 Lupus; Sato 2019 Lupus




Thrombosis: Secondary prevention
Recommendations

- EULAR 2019 ISTH 2020 NICE 2023 BSH 2020 CHEST 2021 AHA/ASA 2021

Warfarin VTE with +++aPL VTE with +++aPL  VTE with +++ aPL VTE, esp. +++aPL Stroke/TIA
ATE (preferred over ASA)  ATE ATE ATE
Microvascular
Valvulopathy

DOAC VTE if unable to VTE with +/++aPL VTE if already on Avoid Riva.
achieve INR. DOAC.
ASA ATE (not as preferred as Acceptable while
warfarin) waiting for 2" aPL
test

+++aPL = triple positive (anti-cardiolipin, anti-b2GP1, lupus anticoagulant positive)
+/++aPL = single or double positive

Tektonidou 2019 Ann Rheum Dis; Zuily 2020 JTH; NICE guidelines with 2 Aug 2023 update; Keeling 2012 BJH; Arachchillage 2020 BJH; Stevens 2021 Chest; Kleindorfer 2021 Stroke



Recurrence rates

Annualized TE rates

Anticoagulated

2.6 %

Initially ATE, on anticoagulant?!

8.1 %

Initially ATE, on ASA

9.1 %

Ortel, T. L. (2020) JTH 1 8.1% in Ortel’s systematic review, 2-12% in prospective RCT’s (TRAPS, Ordi-Ros, ASTRO-APS)



Thrombosis: Recurrences

Recurrent Optimize Intensify
Thrombosis anticoagulation anticoagulation

Immunosuppress?

Medication adherence

Switch to warfarin

* INR 2.0-3.0 should reflect Factor 2, 9, 10 down to 15-30%. Strong lupus
anticoagulant may prolong PT/INR at baseline and make it look like INR is therapeutic.
Strong LAC may also affect 1-step factor assays. Either check a chromogenic F9 or talk
to hemepath to check if 1-step F2 and F10 assays with serial dilution show lack of
parallelism (inhibitor LAC effect).

If suspecting strong lupus anticoagulant,
check INR and factor concordance*

Tektonidou 2019 Ann Rheum Dis; Cohen 2021 Blood (How | Treat); Cohen 2020 Lancet; Manning 2024 JTH



Thrombosis: Recurrences

Recurrent Optimize Intensify

. . . . . Immunosuppress?
Thrombosis anticoagulation anticoagulation

Increase INR target to 3.0-4.0

Add ASA 81 mg or Plavix 75 mg daily

Switch to LMWH

Tektonidou 2019 Ann Rheum Dis; Cohen 2021 Blood (How | Treat); Cohen 2020 Lancet



Thrombosis: Recurrences

Recurrent Optimize Intensify

. . . . . Immunosuppress?
Thrombosis anticoagulation anticoagulation PP

Hydroxychloroquine?

(EMA orphan drug for refractory thrombotic APS)

Rituximab?

(~30 cases in literature)

HCQ: Schmidt-Tanguy 2013 JTH; Nuri 2017 Immunol Res; Kravvariti 2020 Autoimm Rev
Ritux: Erre 2008 Lupus; Wang 2017 Semin Arth Rheu; You 2021 Ann Rheum Dis; Agmon-Levin 2021 Clin Exp Rheum
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Future directions for immunomodulation
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Future directions for immunomodulation

CsA

Case reports/series

MMF

Case reports/series

Imuran

Case reports/series

Cyclo

Case reports/series

Sirolimus

Case reports/series

CAR-T

1 case report

Daratumumab
Ongoing Phase 1b

Rituximab
Pilot Phase 2

Belimumab

Ongoing Phase 2

Endothelium

<2

gﬂiate lets

Endothelial
activation

Activated
platelet

Cell adhesion
molecules

O
O Extracellular

> o
o 4-Cytokines/

Defibrotide

1 case report

vesicles

ALXN1007

Ongoing Phase 2
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Q- Tissue
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Case reports

Complement

Eculizumab
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Modified from Knight 2022 Semin Immunopath; Ruiz-lrastorza 2024 Rheum; Yun, 2023 Front Immunol; Erton 2022 Curr Op Pharm; van den Hoogen 2023 J Clin Med
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