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• Physiological hematological changes during normal pregnancy

• Work-up and management of thrombocytopenia during
pregnancy

• Haemostasis changes during normal pregnancy

• Pregnant women with inherited bleeding disorder

• Gestational venous thrombo-embolism

• Thrombophilia and obstetrical complications
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PHYSIOLOGICAL HEMATOLOGICAL 
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PHYSIOLOGICAL  HEMATOLOGICAL 
CHANGES DURING PREGNANCY

• Anemia < hemodilution  (↗ of plasma volume up to 40%)

<  iron deficiency

<  folic acid deficiency

Ø Normal hemoglobin level : > 11 g/dl during pregnancy

• Mild elevation of neutrophils 

• Platelet count decrease by 10%

Ø Platelets 120-150 x109 /L is frequent at the 3rd trimester

Ø Work-up recommended if platelets < 100 x109 /L 



DISTRIBUTION OF PLATELETS IN HEALTHY 
PREGNANT WOMEN AT TERM

• Hemodilution  (↗ of plasma volume)
• Possible platelet clearance
• Left shift of the platelets distribution



THROMBOCYTOPENIA DURING 
PREGNANCY



EXCLUDE PSEUDO-THROMBOCYTOPENIA

• In vitro artefact usually caused by antibodies antiplatelets against the 

cryptic site IIb-IIIa unmasked by EDTA 

• Control platelets counts with citrate and heparin

• Control platelets count on blood smear (clumps)



DIFFERENTIAL DIAGNOSIS

1. Isolated thrombocytopenia
a. Gestational thrombocytopenia
b. Not pregnancy specific

– ITP
– Drug-induced
– …

2. Thrombocytopenia associated with systemic disorders
a. Pregnancy specific

• Preeclampsia
• HELLP syndrome
• Acute fatty liver

b. Disorders unspecific to pregnancy
• Thrombotic microangiopathies : TTP, HUS
• Systemic lupus
• Antiphospholipid antibodies
• Disseminated intra-vascular coagulation
• Viral infection (HIV, CMV, EBV)
• Bone marrow dysfuction
• Nutrional deficiencies (folate deficiency)
• …



THROMBOCYTOPENIA 

• The most common hematological abnomality encoutered during 
pregnancy : 7-15% 



THROMBOCYTOPENIA DURING PREGNANCY

• 75% of cases are gestational thrombocytopenia, a benign phenomenon with 

no significant bleeding-risk for the mother or the fœtus.

• BUT 

– Difficult to distinguish from ITP

– Thrombocytopenia can be an indicator of severe complications like 

eclampsia, DIC, TTP…

⇨ assessment is required to exclude complications and evaluate the bleeding 

risk for the mother and the fœtus, especially when platelets < 100 x109 /L 



GESTATIONAL THROMBOCYTOPENIA

• 4.4-11.6% of healthy pregnant women

• Unknown pathogenesis

• 1-5% have platelets < 100 x109 /L

• Mild to moderate thrombopenia

• Generally occurs in the 3rd trimester

• No maternal bleeding risk

• No fetal or neonatal thrombocytopenia or bleeding risk

• Platelets are normal before pregnancy and return to normal within 1-2 months

after the delivery

• No biomarkers to confirm the diagnosis



ITP IN PREGNANCY

• 3% of thrombocytopenia (1/1000-10 000 pregnancies)

• Auto-immune disorder 

• Thrombocytopenia can be present before conception or early in pregnancy

• Risk of maternal bleeding and fetal thrombocytopenia (IgG cross the placenta)

• Exclusion diagnosis

• Work-up is similar in nonpregnant women + exclude hypertensive disorders

• Detection of antiplatelets antibodies is not recommended





Blood Advances 2019













THROMBOTIC MICROANGIOPATHIES



PREGNANCY SPECIFIC TMAs 

• Occurs in 6% of all pregnancies

• Thrombocytopenia is usually moderate

• Bleeding is uncommon (unless DIC develops) 

• Neonatal thrombocytopenia is uncommon

• Treatment : delivery, MgSO4, management of hypertension

• Platelets transfusion if bleeding or platelets < 50 x109 /l 

• Low dose aspirin to avoid relapse for subsequent pregnancies



TMAs NOT SPECIFIC TO PREGNANCY

• Occurs in 1/25000 pregnancy

– Non-immune hemolytic anemia with schistocytes
– Thrombocytopenia (usually < 20 x109 /l) 
– Organ impairment (i.e. kidneys, heart, brain)

• Overlap with other hypertensive disorders

• Can occur before and after delivery
• Suspicion if no improvement of preeclampsia or HELLP after delivery
• Treatment : plasma exchange, fresh frozen plasma, steroids, 

Rituximab, Eculizumab,…

George, et al. Hematology 2015



DISSEMINATED INTRAVASCULAR COAGULATION 



• Causes of DIC specific to pregnancy
– Placenta abruptio
– Eclampsia and preeclampsia
– Abortion
– Acute fatty liver
– Intra uterine fetal death
– Sepsis
– Amniotic embolism

• Biological findings
– ↗ prothrombin time and APTT
– ↘ fibrinogen
– Severe thrombocytopenia
– ↗ fibrin and degradation fibrin product (D-dimers), TAT
– Microangiopathic hemolytic anaemia (schistocytes)

DISSEMINATED INTRAVASCULAR COAGULATION 



DIC : TREATMENT
• Treat underlying cause

– Delivery
– Control hypertension
– Antibiotics

• Maintain and restore blood volume
– Transfusion : red blood cell, platelets, FFP 
– Fluids perfusion 

• Heparin if thrombosis, antithrombin 

• Tranexamic acid if bleeding (with caution)

• Contra-indication for (A)PCC



OTHER CAUSES OF THROMBOCYTOPENIA 
NOT SPECIFIC TO PREGNANCY

• Drugs (prescribed or not)

• Infection:
– Viral : EBV, CMV, HIV
– Bacteria (Mycoplasma)
– Parasites (malaria)
– Mycobacteria, rickettsia

• Systemic lupus and antiphospholipid syndrome (APLS)

• Hematological malignancies 

• Congenital :
– Bernard-Soulier
– von Willebrand type IIb
– Hereditary macrothombocytopenia



WORK-UP OF THROMBOCYTOPENIA 
DURING PREGNANCY

• Personal and familial history 

• Timing of thrombocytopenia (Before pregnancy ? Gestational age ?)

• Bleeding symptoms 

• Drug use (PRESCRIBED OR NOT)

• Blood pressure, oedema, spleen, liver, lymph nodes,... 

• Blood count + reticulocytes and peripheral smear

• Liver and renal function, immunoglobulin

• Viral serology

• Hemostasis tests : APTT, PT, INR, fibrinogen, D-Dimers

• Proteinuria

• If appropriate, antiphospholipid antibodies, auto-immune work-up



HEMOSTASIS and PREGNANCY



PREGNANCY = HYPERCOAGULABILITY STATE

Protection from bleeding 
during delivery

Predisposing to 
thromboembolism



EFFETS OF PREGNANCY 
ON THE COAGULATION

• Increase of clotting factors VIII, VII, FX, Fibrinogen
• Increase of von Willebrand factor (vWF)

• Reduction of the natural inhibitors of coagulation
• ¯ Proteins S 
• ¯ Antithrombin

• Protein C remains stable

• Reduction of fibrinolysis inhibition (hypofibrinolysis)
• ­ PAI-1 and PAI-2

• Factors II, V , IX, XI are stable



PREGNANCY IN WOMEN 
WITH INHERITED BLEEDING DISORDERS

-Von Willebrand disease

-Carriers of hemophilia 

-Other coagulation rare factor deficiency (FXI,….)

-Platelet dysfunction

-…



ISSUES RELATED TO INHERITED BLEEDING 
DISORDERS IN PREGNANCY

- Miscarriages

- Labour

- Epidural analgaesia

- Delivery

- Fetal and neonatal complications

- Post-partum bleeding



CARRIERS OF HEMOPHILIA

• Some carriers have a factor (VIII or IX) deficiency
→  check factor VIII level at 3rd trimester (FIX will nor raise)

• Determine the gender of the baby (if male fetus, prenatal diagnosis can be offered)

• Need for treatment with factor concentrate during pregnancy is unfrequent

• For labour, epidural analgesia, delivery and postpartum, if factor level < 50 IU/dl

- Factor concentrate (FVIII, FIX)

- Desmopressin for symptomatic HA carriers (if response tested previously and 

after cord blood clamping)

- Tranexamic acid



VON WILLEBRAND DISEASE

• Variable and unpredictable increase of von Willebrand factor  :

– > 12 weeks

– not in vWD type 3

→ factors levels should be checked during the 3rd trimester

• For labour, epidural analgesia, delivery and postpartum, if factor level < 50 IU/dl

- Factor concentrate (FVIII + vWF)

- Desmopressin (if tested previously and after cord blood clamping) 

- Tranexamic acid

• Rapid return to basal values of FVIII and VWF after delivery : 20-25% secondary 

bleeding → check hemoglobin on discharge.



MANAGEMENT OF PERI- AND POST-PARTUM PERIOD

- Minimise genital and peritoneal trauma at delivery 

- Factor levels should be kept > 50 % for 3-4 days after vaginal delivery and 5 

days after cesarean section

- Good communication between anesthaesiologist, obstetrician and bleeding 

expert is mandatory



MANAGEMENT OF THE FETUS BORN TO A MOTHER 
WITH A BLEEDING DISORDER 

• Determine the gender of the baby in case of hemophilia

• Reduce the risk of bleeding complications at delivery by avoiding :

• Instrumental deliveries and invasive monitoring 

• Prolonged deliveries

• At time of delivery, collect a sample of cord-blood to exclude severe deficiencies

• Desmopressin does not contra-indicate breast feeding

• After birth, avoid IM injection

• Post-pone surgery when possible (circumcision) until confirmation of the  

coagulation disorder in the neonate



Avoid instrumental delivery and invasive monitoring

- Avoid vacuum extractor

- Avoid forceps 

- Avoid scalp electrodes

Economou M,. Eur J Haematol Suppl. 2014



OTHER RARE BLEEDING DISORDERS

Global management similar to hemophilia carriers and vWD

• A(dys)fibrinogenemia
– Infusion of fibrinogen or FFP → target level > 100 mg/dl

• Factor XI deficiency
– No raise during pregnancy
– No correlation between factor level and the bleeding risk
– Tranexamic acid, FFP if required

• Factor VII deficiency
– Tranexamic acid, rFVIIa-Novosevenâ (for severe deficiencies)



MANAGEMENT OF PREGNANCIES IN WOMEN 
WITH INHERITED BLEEDING DISORDERS

- Control factor level
- Prepare management   
plan with anaesthestist, 
gynecologist and 
pediatrician

- Genetic  
counseling
- Risk of 
transmission

Determine 
fetus sex

Conception

Before 
conception

Mesure 
factor level

Delivery

Week 34 Post-partum

- Control hemoglobin
- Control neonate’s 
factor level on blood 
cord

Prenatal 
diagnosis



VENOUS THROMBO-EMBOLISM 
AND PREGNANCY



PREGNANCY AND VTE

• Risk of VTE : ­ 5-10 x during pregnancy and 15-35 x in post-

partum

• Incidence : 0.5-2.2/1000 pregnancies (0.71: DVT - 0.15 : PE)

• Leading cause of non-obstetric maternal death in develop 

countries. Increased morbidity

• Lack of high quality data specific to pregnancy



PREGNANCY AND RISK FACTORS FOR VTE

• STASIS – Mechanical factors
– Slowdown of blood flow
– Reduction of vascular tone
– Compression of veins by uterus (left > right)
– Decreased mobility

• HYPERCOAGULABILITY STATE
– Increase of FVIII and VWF
– Reduction of inhibitors (protein S and antithrombin) 
– Hypofibrinolysis

• VASCULAR INJURY / LESION
- Delivery



INDIVIDUAL RISK ASSESSMENT FOR VTE
• BEFORE PREGNANCY

– History of unprovoked or estrogen-related VTE  (personal and familial)
– Thrombophilia
– Age > 35 years
– Obesity
– Multiparity
– Venous insufficiency
– Nephrotic syndrome, systemic disease (sicke cell and LED)

• DURING PREGNANCY
– Immobility
– Hyperemesis
– Dehydration
– Ovarian hyperstimulation
– Preeclampsia
– Cesarean section
– Infection or inflammatory process



CONSEQUENCES OF VTE IN PREGNANCY

Pulmonary
Embolism Recurrent DVT

Post-thrombotic
Syndrome

• Maternal mortality

• Recurrent VTE

• Venous insufficiency

• Post-thrombotic syndrome (PTS)



Antithrombotic agents during pregnancy

• VKA (Sintrom, Marevan, Marcoumar) relatively contra-indicated

– Cross the placenta

– Risk of bleeding and pregnancy loss

– Teratogenic  (6-12 weeks)

• LMWH : anticoagulant agent of choice (except in HIT)

– Excellent bioavailability and predictable effect

– Does not cross the placenta

– Short half-life 

– Prefer UFH if renal dysfunction

• Fondaparinux has been safely used in case of HIT or allergy to heparin

• DOACs : contra-indicated during pregnancy and breast feeding



VTE treatment during pregnancy

• Dose and duration of LMWH:

– Twice a day (over once a day treatment*)

– Throughout pregnancy and at least 6 weeks postpartum or at least 3 months

– If distal DVT : consider reduced LMWH after 3 months of full treatment

• Monitoring : 

– Anti-Xa activity if < body weight <50 or >100 kg, renal insufficiency, increased 

bleeding risk - 3 hours after LMWH injection

– Platelet count

• Outpatient treatment if clinically stable, no increased bleeding risk, no 

maternal co-morbidities and good social support

*personal opinion



Van der Pol, NEJM 2019

Ventilation/perfusion scintigraphy>>>>CT pulmonary angiography 

Diagnosis of PE during pregnancy



• Individualized risk-benefit assessment for prophylaxis during pregnancy

• Patient’s perspective

• Vigilance versus prophylactic anticoagulation

• Standard or intermediate LMWH dose antepartum

• Standard or intermediate LMWH dose in the post-partum

• Factors to consider: personal or familial history of VTE, circumstances 
of VTE, the recurrence of VTE, long-term anticoagulation and the  type 
of thrombophilia.

VTE prophylaxis during pregnancy
and post-partum period



VTE prophylaxis during pregnancy
and post-partum period

ACCP 2012
ASH 2018



• 1 episode of VTE provoked by a transient risk factor - unrelated to 

pregnancy or estrogen use - no thrombophilia

→ surveillance antepartum and prophylaxis postpartum (6 weeks)

• Confirmed obstretric APS: LMWH + aspirine

• Prior VTE and long-term anticoaguation

→ intermediate or full dose LMWH antepartum

VTE prophylaxis during pregnancy and post-partum



Epidural analgesia and LMWH

• Schedulled delivery if therapeutic anticoagulation.

• Insertion of the needle when the anticoagulant effect is minimal
(10-12 hours after last prophylactic injection and 24 hours after
last therapeutic injection).

• Resume prophylactic LMWH 4-12 hours following delivery and
at least 4-6 hours after insertion/removal of the catheter.

• Resume therapeutic LMWH 24 hours following delivery and 24
hours after removal of the catheter.



Thrombophilia
• Inherited or acquired predisposition towards thrombosis

• Associated with an increased risk of venous thromboembolic disease

• Can be associated with adverse pregnancy outcomes (APL)

Who should be screened for thrombophilia ? 

• Family history of VTE

• Idiopathic VTE (or after a trivial provocation)

• VTE < 60 years old

• Recurrent VTE

• Unusual site of VTE

• Suspicion of APS



Thrombophilia and risk of DVT 
during pregnancy



Thrombophilia screening : recommandations

• Avoid testing during pregnancy (< 12 weeks) and hormonal 

therapy 

• Has a screening already been performed in the past ?

• Known thrombophilic trait in the family ??

• Informed consent and appropriate information regarding 

personal and familial implications 

• Is screening useful and indicated



Thrombophilia and complicated pregnancy : 
evidence and controversies

• With the exception of anti-phospholipid antibodies, there is little 
evidence to support systematic screening for thrombophilia in women 
with complicated pregnancy (eg recurrent miscarriages, IUGR, IUD…)

• In our experience, combined  treatment with prophylactic LMWH and 
aspirin with close monitoring although not validated is safe and 
efficient in most cases to prevent recurrent complications

• For women with past history of eclampsia and/or pre-eclampsia and no 
thrombophilia, low dose aspirin is recommended



Ovarian stimulation

• Prophylaxis is not recommended in unselected women

– Past history of DVT/PE

– Ovarian hyperstimulation

• Controversial data

– Risk factors for DVT-PE

– Known thrombophilia
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Thank you for your attention


