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Definitions / Classification criteria

Management of obstetric APS 

Management of thromboprophylaxis in pregnancy

EULAR / BSH guidelines

RCOG recurrent miscarriage guideline
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30-year-old Caucasian female, G3P1

Uncomplicated pregnancy 2016, SVD

Miscarriage 2018

Inter-pregnancy interval 2 years

• Same partner

Medical history: appendicectomy

No regular medications, no over-the-counter medications

34+0 weeks’ gestation

Uncomplicated pregnancy

Presented with 2-day history of pain

Right upper quadrant pain, radiating to the back

Associated with nausea and vomiting

No headaches or visual disturbance

Case: Mrs EB



Examination and Investigations

Day 2 Day 3 Day 4

BP (mmHg) 138/75 138/80 146/90

Proteinuria 2+

Full blood count

WCC (x109/L) 12.9 8.7 15.4

Hb (g/L) 130 126 121

Plts (x109/L) 156 182 127

Liver function tests

Bili (umol/L) 9 11 5

ALT (IU/L) 155 168 131

ALP (IU/L) 85 88 90

Alb (g/L) 34 33 32

Urea and electrolytes

Cr (umol/L) 57

Ur (mmol/L) 3.8

Na (mmol/L) 138

Other

LDH (U/L) (140-280) 395 295

CRP (mg/L) 4

Liver screen Negative

Bile acids (umol/L)(<10) 12



Day 2 Day 3 Day 4 Day 5

BP (mmHg) 138/75 138/80 146/90 155/90

Full blood count

WCC (x109/L) 12.9 8.7 15.4 15.6

Hb (g/L) 130 126 121 120

Plts (x109/L) 156 182 127 125
Liver function tests

Bili (umol/L) 9 11 5 8

ALT (IU/L) 155 168 131 214

ALP (IU/L) 85 88 90 87

Alb (g/L) 34 33 32 32
Urea and electrolytes

Cr (umol/L) 57 59

Ur (mmol/L) 3.8 3.7

Na (mmol/L) 138 140
Other

LDH (U/L) (140-280) 395 295

CRP (mg/L) 4

Liver screen Negative

Re-presents to ED



Before 

collapse Day 5 

14:00

After collapse

Day 5 23:00

Full blood count

WCC (x109/L) 15.6 9.5

Hb (g/L) 120 126

Plts (x109/L) 125 44

Liver function tests

Bili (umol/L) 8 31

ALT (IU/L) 214 814

ALP (IU/L) 87 96

Alb (g/L) 32 33

Urea and electrolytes

Cr (umol/L) 59 62

Ur (mmol/L) 3.7 4.0

Na (mmol/L) 140 139

Other

LDH (U/L) 1100

CRP (mg/L) 49

Amylase (U/L) 30

PT (s)

APTT (s)

17

52

• Cardiotocograph on labour ward

• Multiple fetal bradycardias

• Decision made to go to theatre

Transferred to labour ward



In theatre

• Haemoperitoneum

• Colorectal surgeons called

• Blood loss 3L

• Massive transfusion protocol 
initiated

• 10cm capsular tear in right lobe 
liver with active bleeding

• Abdomen packed

• Baby born in poor condition



Post delivery
Mother transferred to ICU 

(27/9)

Stabilized 

Triphasic liver CT – no active 
bleeding (28/9)

Re-look and removal of 
packing (29/9)

Neonate transferred to 
tertiary centre

Sadly died 2/7 later



Progress on ward

Monitored

Hypertension controlled

30/9

Full blood count

WCC (x109/L) 11.4

Hb (g/L) 80

Plts (x109/L) 96

Liver function tests

Bili (umol/L) 8

ALT (IU/L) 624

ALP (IU/L) 87

Alb (g/L) 22

Urea and electrolytes

Cr (umol/L) 88

Ur (mmol/L) 6.0

Na (mmol/L) 138

Other

CRP (mg/L) 157



While on surgical ward

Complained of right calf tenderness

Later that day developed shortness of breath

HR 110, BP 120/84, RR 24, saturations 94% on air, 

apyrexial

Examination

Tender, swollen right calf

Tachypnoea and tachycardia

Chest clear

Abdomen: recent surgical scar





Progress at Tertiary Unit

IV heparin

Echo

Moved to high 
dependency unit

Positive

Anti-phospholipid 
screen

86 > 64 > 18

?HIT

Worsening 
thrombocytopenia

IVC filter

Argatroban

Discharged on 
fondaparinux

Aspirin and Fondaparinux

Hematoma resolution

Recurrence rates

Contraception

Pre-pregnancy 
Counselling

Uncomplicated 
pregnancy 

(aspirin + LMWH)

VBAC at 38+1 
weeks’ gestation

Summary: HELLP syndrome, ruptured liver, emCS 34+ weeks, DVT, PE 



• Thrombosis

• Pregnancy morbidity

– Fetal death >10/40, morphologically normal, 
documented US/PM

– Prem birth <35/40, morphologically normal, due to 
severe PET / IUGR

– 3 or more unexplained miscarriage <10/40, normal 
parental chromosomes, normal maternal anatomy and 
hormones 

 

Wilson et al 1999. Arth and Rheum 42,1309-11.

Miyakis S, et al. 2006. J Thromb Haemost 4, 295.

Classification Criteria for APS

CLINICAL



aCL IgG and/or IgM
medium/high titre (> 40 GPL or MPL)
2 or more occasions, 12 weeks apart

LA
2 or more occasions, 12 weeks apart

anti β2 Glycoprotein 1
Titres > 99th percentile
2 or more occasions, 12 weeks apart  

Wilson et al 1999. Arth and Rheum 42, 1309-11.

Miyakis 2006. JTH 4: 295.

Classification Criteria for APS

LABORATORY
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Page 162023 ACR/EULAR APS 
classification criteria
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PEC = pre-eclampsia

PI = placental insufficiency
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Women with aPL do not all carry the same obstetric risk

Double / triple vs single aPL

IgG > IgM aCL

Med/ high titres vs low

Persistent β2GPI 

Clark C. J Rheum 2015;42(2)155

Importance of stratification
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(88umol/l)

2023 ACR/EULAR APS 
classification criteria
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2023 ACR/EULAR APS 
classification criteria
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Br J Haematol. 2024 Jul 19. 
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Br J Haematol. 2024 Jul 19. 



Meta-analysis

26

25 studies. Early < 13 weeks; late < 24 weeks

Lupus anticoagulant (LAC) was associated with late RFL (OR 7.79, 95% CI 2.30-26.45)

IgG anticardiolipin antibodies (aCL), (all titres), were associated with 
 early (OR 3.56, 95% CI 1.48-8.59)
 late (OR 3.57, 95% CI 2.26-5.65). 

Restricting analysis to moderate to high titres (OR 4.68, 95% CI 2.96-7.40). 

IgM aCL were associated with late RFL (OR 5.61, 95% CI 1.26-25.03). 

anti-Beta2-glycoprotein I antibodies (OR 2.12, 95% CI 0.69-6.53). No association

Opatrny L, David M, Kahn SR, Shrier I, Rey E. Association between antiphospholipid 
antibodies and recurrent fetal loss in women without autoimmune disease: a 
metaanalysis. J Rheumatol. 2006 Nov;33(11):2214-21. 



• Typically placental infarction and thrombosis of placental 
vessels

• Deposition of platelets and prostanoid imbalance – same 
mechanism as in pre eclampsia

• Thrombosis within the placenta does not explain all the 
pregnancy complications

• aPL reduce hCG release and inhibit trophoblast invasiveness

Obstetric APS



APS is characterised by poor placentation; non-thrombotic mechanisms 
may be more important than placental infarction 

Placental thrombosis is not the main pathogenic pathway but rather 
defective placentation

interplay between:
• endothelial cell stimulation
• (secondary) platelet activation
• trophoblast impairment
• Toll‐like receptor‐induced innate immunity activation 

Spaanderman & Ghossein‐Doha 2018

Meroni.  Nat Rev Rheum 2018; 

Viall & Chamley Autoimmu Rev 2015

Pathophysiology of Obstetric APS

https://obgyn.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Spaanderman,+M
https://obgyn.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ghossein-Doha,+C


• β2GPI is the main target Ag andβ2GPI dependent aPL are pathogenic

• Binding of Ab to trophoblasts inhibits proliferation. Poor differentiation

• Binding to decidual cells affects gene expression and initiates a 
proinflammatory response. 

• Results in defective implantation and poor placentation 

• Clinical manifestation: second trimester FGR

• aPL endocytosis → mitochondrial cytochrome C release →  release of 
syncytial dangerous nuclear aggregates of microvesicles and exosomes. 

• Anti-angiogenic effect – defective spiral artery modelling → Pre-eclampsia

aPL mediated vasculopathy

Meroni.  Nat Rev Rheum 2018



• Pregnancy loss- early and late, including 3rd trimester IUFD

• Pre-eclampsia and eclampsia / HELLP

• Intra uterine growth restriction

• Fetal hypoxemia

• Abruption

Fetal complications of APS



Retrospective study of 75 pregnancies in 47 women with APS

35 aspirin + heparin

36 aspirin alone

4 heparin alone
Corticosteroids in 38 pregnancies

Hx of vascular thrombosis in 49 pregnancies

Overall LB rate = 73%

Overall prematurity = 25%

No Hx of thrombosis LB = 85%

Hx of thrombosis LB = 66%

Use of steroids correlated with PET / IUGR / severe prematurity

Huong et al. J Rheumatol 2001; 28: 2025-30

Phenotype is important 



Pregnancy complications by classification of APS  STH cohort

 (n= 90)

*

*

Bramham et al. Lupus 2010



Antiphospholipid antibodies do not a syndrome make 

Controls (n=292 aPL (n=73) APS (n=73)

ART (%) 6 23 12

Customized BW 

centile

44 51 29*

SGA (%) 11 6 27*

APS 

complications^

11 12 aOR^^ 1.3(0.6-

2.9)

38*

Stone S, Langford K, Nelson-Piercy C, et al. Lupus 2002; 11: 130-133. 

Soh MC, Pasupathy D, Gray G, Nelson-Piercy C. Persistent antiphospholipid antibodies 
do not contribute to adverse pregnancy outcomes. J Rheumatology 2013.

^ Fetal loss>10/40, PET <34/40, SGA, IUD secondary to abruption

^^ adjusted for maternal age and comorbidities 



44 aPL-

positive 

patients

Adverse 

pregnancy 

outcome

No adverse 

pregnancy 

outcome

P

LAC 69% 27% 0.01

APS 92% 45% 0.004

SLE 30% 39% ns

Yelnik et al 2016; Jan 12;3(1):e000131.

No association 

between aCL 

aβ2GPI IgG or 

IgM positivity 

and APOs. 





35% had a triple-positive antibody profile

29% were diagnosed with SLE.



IUFD occurred at median gestational age of 24 weeks (IQR 18–27)

maternal obstetric complications 16 women (25%)

preeclampsia (n = 12), 

HELLP  (n = 6), 

and/or placental abruption (n = 5). 





With treatment, most of the women successfully had at 

least one live birth.

54 women (83%) had at least one live birth.



Tektonidou MG, et al. Ann Rheum Dis 2019;78:1296–1304. 

doi:10.1136/annrheumdis-2019-215213
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Tektonidou MG, et al. Ann Rheum Dis 2019;78:1296–1304. 

doi:10.1136/annrheumdis-2019-215213



In women with a history of obstetric APS only (no prior thrombotic events), 

with or without SLE:

A. With a history of ≥3 recurrent spontaneous miscarriages <10th week of 

gestation and in those with a history of fetal loss (≥10th week of 

gestation), combination treatment with LDA and heparin at 

prophylactic dosage during pregnancy is recommended (2b/B).

B. With a history of delivery <34 weeks of gestation due to eclampsia or 

severe pre-eclampsia or due to recognised features of placental 

insufficiency, treatment with LDA or LDA and heparin at prophylactic 

dosage is recommended considering the individual’s risk profile (2b/B)

Mx of obstetric APS Page 42
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Recurrent miscarriage  = 3 or more
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Br J Haematol. 2024 Jul 19. 



75 mg

150 mg

Start with 75 mg, increase to 150 mg at 12 weeks

Consider bleeding risk with concomitant LMWH  

Which aspirin dose? Page 45



Thromboprophylaxis in APS pregnancies Page 54

Tektonidou MG, et al. Ann Rheum Dis 2019;78:1296–1304. 

doi:10.1136/annrheumdis-2019-215213
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Thromboprophylaxis in women with 
previous VTE and / or thrombophilia 



In women with a history of thrombotic APS, combination treatment 

of LDA and heparin at therapeutic dosage during pregnancy is 

recommended (4/C).

Thromboprophylaxis for APS in pregnancy 57

But provoked ≠ unprovoked ≠ recurrent

Three options:

• Prophylactic

• High prophylactic (ie BD)

• Treatment dose (eg. 1 mg / kg / bd enoxaparin



Suggested regimen

Thrombotic history LMWH dose in pregnancy

Provoked x 1 (not on longterm VKA)

Especially if low risk apl titre

Prophylactic throughout pregnancy 

and for 6 weeks post partum

Unprovoked (on longterm VKA) High dose prophylactic or therapeutic

Recurrent VTE ( on longterm VKA) High dose prophylactic or therapeutic

Arterial thrombosis (VKA INR 3-4) Therapeutic LMWH

Page 58



126 patients with obstetric APS

Median FU of 17 years

63% of women developed thrombosis after a mean time of 7.6 years (4.9 

per 100 patient years), which was independently associated with 

multiple aPL positivity

Those who went on to have thrombosis were more frequently positive for 

lupus anticoagulant (alone or with other aPL) (42 versus 35, P = 0.004) 

De Jesus BJOG 2018 

Risk of VTE after obstetric APS 



Eular: Research recommendations Page 69

Tektonidou MG, et al. Ann Rheum Dis 2019;78:1296–1304. 

doi:10.1136/annrheumdis-2019-215213



Thank you for your attention!

@nelson_piercy
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