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PHYSIOLOGICAL HEMATOLOGICAL
CHANGES DURING PREGNANCY

* Anemia < hemodilution (/" of plasma volume up to 40%)
< iron deficiency

< folic acid deficiency

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

* Mild elevation of neutrophils

* Platelet count decrease by 10%

» Platelets 120-150 x10° /L is frequent at the 3 trimester

» Work-up recommended if platelets < 100 x10° /L



CINES and LEVINE

DISTRIBUTION OF PLATELETS IN HEALTHY
PREGNANT WOMEN AT TERM
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THROMBOCYTOPENIA DURING
PREGNANCY



EXCLUDE PSEUDO-THROMBOCYTOPENIA

* |nvitro artefact usually caused by antibodies antiplatelets against the

cryptic site Ilb-llla unmasked by EDTA
* Control platelets counts with citrate and heparin

* Control platelets count on blood smear (clumps)




DIFFERENTIAL DIAGNQOSIS

1. Isolated thrombocytopenia

a. Gestational thrombocytopenia

b. Not pregnancy specific
— TP
— Drug-induced

2. Thrombocytopenia associated with systemic disorders

a. Pregnancy specific
* Preeclampsia
e HELLP syndrome
* Acute fatty liver

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



THROMBOCYTOPENIA

pregnancy : 7-15%

 The most common hematological abnomality encoutered during
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THROMBOCYTOPENIA DURING PREGNANCY

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

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

* 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 foetus, especially when platelets < 100 x10° /L



GESTATIONAL THROMBOCYTOPENIA

4.4-11.6% of healthy pregnant women

Unknown pathogenesis

1-5% have platelets < 100 x10° /L

Mild to moderate thrombopenia

Generally occurs in the 37 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
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Figure 1. Prevalence of causes of thrombocytopenia based on trimester of presentation and platelet count. The size of each circle represents the relative frequency of
all causes of thrombocytopenia during each of the 3 trimesters of pregnancy. All etiologies and all platelet counts are considered together in the first trimester when
thrombocytopenia is uncommon. Distribution of etiologies during the second and third trimesters is subdivided by platelet count. All results are estimates based on personal
experience and review of the literature. “Other” indicates miscellaneous disorders, including infection, DIC, type |IB von Willebrand disease, immune and nonimmune drug-
induced thrombocytopenia, paroxysmal noctumal hemoglobinuria, bone marrow failure syndromes (aplastic anemia, myelodysplasia, myeloproliferative disorders, leukemia/
lymphoma, and marrow infiltrative disorders), among others. HUS, hemolytic uremic syndrome; PEC, preeclampsia/HELLP; TTP, thrombotic thrombocytopenic purpura.
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Recommendations for investigation of suspected ITP in
pregnancy

1.

Patients with a history suggestive of ITP or those with
a platelet count <80 X 10°/L should be investigated for
possible ITP (Grade C recommendation).

As in nonpregnant patients, the diagnosis of ITP is one
of exclusion using the patient's history, physical examination,
blood counts, and blood smear examination (Grade C
recommendation).

Laboratory evaluation is similar to the nonpregnant
patient, but special consideration should be given to rule
out hypertensive, microangiopathic, coagulopathic, and
hepatic disorders associated with pregnancy. Recom-
mended tests should be based on the clinical features
and may include review of the blood smear, reticulocyte
count, coagulation screen, liver function, thyroid func-
tion, ANAs, and APLAs (Grade C recommendation).
Bone marrow examination is not recommended unless
there are atypical features (Grade C recommendation).
Anti-platelet antibody testing does not predict the
course of maternal or neonatal thrombocytopenia or
distinguish ITP from gestational thrombocytopenia
and is not recommended (Grade C recommendation).
Testing of TPO levels is not recommended (Grade C
recommendation).




Recommendations for the treatment of maternal ITP

1.

2.

10.

Counseling for women with ITP wishing to become
pregnant is recommended (Grade C recommendation).
A platelet count between 20 and 30 X 10%L in
a nonbleeding patient is safe for most of pregnancy. A
platelet count =50 X 10°%/L (see separate anes-
thesia recommendation below) is preferred for delivery
(Grade C recommendation).

Initial treatment is with oral steroids or IVlg (Grade C
recommendation).

IV anti-D in Rh(D)-positive nonsplenectomized women
appears to be well tolerated and effective based on
results from a small pilot study??® (Grade B recommen-
dation, evidence level lIb); however, this may potentially
cause maternal or fetal hemolysis.

IVlg can provide a rapid, but often very transient,
increase in platelet count and can be used to urgently
increase platelet counts during bleeding or for delivery
(Grade B recommendation).

Combining therapies (prednisone with IVlg and/or IV
anti-D) may elicit a response in patients refractory to
single agents alone (Grade C recommendation).
High-dose methylprednisolone, in combination with
IVlg and/or azathioprine, is suggested for patients
refractory to oral corticosteroids or IVlg alone (Grade
C recommendation).

Rituximab can be considered in pregnancy for very
severe cases, but perinatal and neonatal immunosup-
pression and subsequent infection are potential
complications and require monitoring (Grade C
recommendation).

TPO-RAs may be considered in late pregnancy when
other treatments have failed, but published information
is limited (Grade C recommendation).

In the rare instances when splenectomy is required, it
should be performed in the second trimester (evidence
level lll; Grade C recommendation).

Vinca alkaloids, danazol, and immunosuppressive
drugs not listed in these recommendations should be
avoided in pregnancy (Grade C recommendation).



Recommendations for obstetric analgesia and

anesthesia

1. Ata platelet count =70 X 10°/L, in the absence of other
hemostatic abnormalities, regional axial anesthesia can
be safely performed (Grade C recommendation).

2. NSAIDs should be avoided for postpartum or post-
operative analgesia in women with platelet counts
<70 X 10°/L because of increased hemorrhagic risk
(Grade C recommendation).

3. A platelet count =50 X 10°/L should be obtained for
delivery (Grade C recommendation).

4. All women, despite having ITP, who are at an increased
risk for thromboembolism should receive appropriate
prophylaxis for venous thromboembolism (Grade C
recommendation).

5. The mother with a rapidly falling platelet count should be
observed more closely than those with low, but stable,
levels (Grade B recommendation).




Recommendations for management of delivery and
newborn infants

1.

Cordocentesis and fetal scalp blood sampling should be
avoided in the management of the fetus/neonate of a mother
with [TP in pregnancy (Grade C recommendation).
Neonatal alloimmune thrombocytopenia should be ex-
cluded by parental testing if the neonate presents with
severe thrombocytopenia (Grade C recommendation).
The mode of delivery should be determined by obstetric
indications, not by anticipation of the neonatal platelet
count (Grade B recommendation).

Procedures during labor that may be associated with
increased hemorrhagic risk to the fetus should be
avoided, specifically the use of fetal scalp electrodes,
fetal blood sampling, ventouse delivery, and rotational
forceps (Grade C recommendation).

Previous splenectomy has been associated with wors-
ening of maternal ITP in pregnancy (evidence level lll)2*®
and a higher risk for neonatal thrombocytopenia (evidence
levels lIb, I2'®: Grade B recommendation).

A mother with a previous newborn, thrombocytopenic
or not, is likely to have a second baby with a similar
platelet count.




Recommendations for management of neonates born
to women with ITP

1.

Umbilical cord platelet count should be obtained at
the time of delivery or as soon as possible (Grade C
recommendation).

Repeat the platelet count as needed depending on
platelet levels, trends in the count, and response to
treatment (if any). If cord platelet count is <100 X 10%/L,
repeat the platelet count daily until stable (Grade C
recommendation). The incidence of pseudothrombocy-
topenia is high in neonates because of the difficulties
encountered in obtaining unclotted blood with blood
draws (Grade C recommendation).

If platelet count is <50 X 10%L at birth, perform
a cranial ultrasound. A magnetic resonance imaging for
confirmation or clarification can be performed without
anesthesia using the sleep and swaddle approach 30
to 60 minutes prior (Grade C recommendation).

In the case of ICH, give IVIg and limited steroids to
maintain platelet count >100 X 10°%/L for 1 week if
possible and >50 X 10%/L for another week (Grade C
recommendation). The use of platelet transfusion may
increase neonatal risk.

If there is symptomatic bleeding or if platelet count is
<80 X 10°/L, with or without platelet transfusion, give
IVlg (Grade C recommendation).

If severe thrombocytopenia continues for >1 week in
a breast-fed infant, consider pausing breastfeeding
for a few days to see whether platelet count increases
(Grade C recommendation).

Women who had a splenectomy may have a thrombo-
cytopenic newborn, even if their platelet count is normal
(Grade C recommendation).

The only currently reliable predictor of whether a baby
will be thrombocytopenic is if a previous sibling was
thrombocytopenic (Grade B recommendation).




THROMBOTIC MICROANGIOPATHIES

Preeclampsia/HELLP

TTP HUS AFLP
Elevated blood pressure AFarar + + ++ (50% of cases)
Neurological symptoms +/++ (headache) +++ (numbness, weakness, aphasia, mental + +
status)

Abdominal symptoms + (RUQ pain) ++ (unspecific/diffuse) i +++ (unspecific/diffuse)
Fever = —/+ —/+ -
Easy bruising = =/fAF = =
Thrombocytopenia +/++ (>50 X 10%L) +++ (<20 x 10%L) + (<100 x 10°L) +
Renal impairment (elevated creatinine; +/++ +/++ +++ ++/+++

> ~2 mg/dL)
Hepatic dysfunction and + —/+ —/+ +++ (and bilirubin)

inflammation (AST/ALT)
Coagulopathy —/+ - - +++
LDH + +/+++ +/++ +++
Microangiopathic hemolytic anemia A +/+++ +/++ ir
Hypoglycemia - = . +
ADAMTS13 activity Normal <10%* >20%-30%t >30%




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, MgS04, management of hypertension
Platelets transfusion if bleeding or platelets < 50 x10°/I

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 x10° /I)
— 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

Systemic activation
of coagulation

P

Intravascular Depletion of platelets
deposition of fibrin and coagulation factors
Thrombosis of small Bleeding
and midsize vessels

and organ failure




DISSEMINATED INTRAVASCULAR COAGULATION

e 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
— N fibrinogen
— Severe thrombocytopenia
— / fibrin and degradation fibrin product (D-dimers), TAT
— Microangiopathic hemolytic anaemia (schistocytes)



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 llb

— 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

/ N\

Protection from bleeding Predisposing to

during delivery thromboembolism




EFFETS OF PREGNANCY
ON THE COAGULATION

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

Factors I, V, IX, XI are stable

Reduction of the natural inhibitors of coagulation

e | Proteins S
e | Antithrombin

Protein C remains stable

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



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 (VI or IX) deficiency
— check factor VIl 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 1U/dlI

- 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

— notin vWD type 3

— factors levels should be checked during the 3 trimester

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

- 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 :

e |nstrumental deliveries and invasive monitoring

e Prolonged deliveries

e 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 Forceps Delivery Vacuum Extraction Delivery

- Avoid forceps

- Avoid scalp electrodes

Economou M,. Eur J Haematol Suppl. 2014



OTHER RARE BLEEDING DISORDERS

Global management similar to hemophilia carriers and vWD

e A(dys)fibrinogenemia
— Infusion of fibrinogen or FFP = target level > 100 mg/d|

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

e Factor VIl deficiency
— Tranexamic acid, rFVIla-Novoseven® (for severe deficiencies)



MANAGEMENT OF PREGNANCIES IN WOMEN
WITH INHERITED BLEEDING DISORDERS

Conception
Before Determine
conception fetus sex

ay

Delivery

Week 34

Post-partum

»
»

Mesure
factor level

- Genetic
counseling

- Risk of
transmission

Prenatal
diagnosis

- Control factor level

- Prepare management
plan with anaesthestist,
gynecologist and
pediatrician

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




VENOUS THROMBO-EMBOLISM
AND PREGNANCY




PREGNANCY AND VTE

Risk of VTE : T 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

e HYPERCOAGULABILITY STATE
— Increase of FVIIl and VWF
— Reduction of inhibitors (protein S and antithrombin)
— Hypofibrinolysis

e 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)

e DURING PREGNANCY
— Immobility
— Hyperemesis
— Dehydration
— Qvarian hyperstimulation
— Preeclampsia
— (Cesarean section

— Infection or inflammatory process




CONSEQUENCES OF VTE IN PREGNANCY

e Maternal mortality
e Recurrent VTE

e \enous insufficiency

/ e Post-thrombotic syndrome (PTS) \

Pulmonary l Post-thrombotic
Embolism < Recurrent DVT  —— syndrome

: ' Pulmonary embolus o
ond Tlow.
¥ |
| 0% ol \
N ' ( Blood clot

Healthy Vein Valves Damaged Vein Valve




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

e 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

— |f 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

* Qutpatient treatment if clinically stable, no increased bleeding risk, no

maternal co-morbidities and good social support

*nersonal oninion
personal opinion




Diagnosis of PE during pregnancy

Ventilation/perfusion scintigraphy>>>>CT pulmonary angiography

Suspected acute pulmonary embolism
in a pregnant patient

\

2. Hemoptysis

likely diagnosis

Order p-dimer test and assess presence
of the three YEARS criteria:
1. Clinical signs of deep-vein thrombosis

3. Pulmonary embolism as the most

e

Clinical signs of
deep-vein thrombosis

Y

Compression ultrasonography

of symptomatic leg

S p—

Normal compression
ultrasonography

A

/

\

\i

Abnormal
compression
ultrasonography

l

Initiate
anticoagulant
treatment

No YEARS criteria and
p-dimer <1000 ng/ml

No YEARS criteria and
D-dimer 21000 ng/ml

One to three YEARS criteria
and p-dimer <500 ng/ml

One to three YEARS criteria
and p-dimer 2500 ng/ml

'

/

\

/

Pulmonary embolism ruled out
Withhold anticoagulant
treatment

Perform CT pulmonary
angiography
Initiate anticoagulant

Pulmonary embolism ruled out

Withhold anticoagulant
treatment

Perform CT pulmonary
angiography
Initiate anticoagulant

treatment if CT pulmonary
angiography indicates
pulmonary embolism

treatment if CT pulmonary
angiography indicates
pulmonary embolism

Figure 1. Pregnancy-Adapted YEARS Algorithm for the Management of Suspected Acute Pulmonary Embolism in Pregnant Patients.

Van der Pol, NEJM 2019




VTE prophylaxis during pregnancy
and post-partum period

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.



Antepartum Prophylaxis

Postpartum Prophylaxis

* Single unprovoked VTE

* Estrogen-related VTE

* Recurrent unprovoked
VTE not on long-term
anticoagulation

* Any prior VTE

* Asymptomatic homozygote
carriers of factor V Leiden

* Asymptomatic carriers of
combined thrombophilia,
regardless of family history

* Asymptomatic homozygote
carriers of prothrombin
G20210A variant, and
positive family history of
VTE

* Asymptomatic homozygote
carriers of factor V Leiden,
prothrombin G20210A
variants, or combined
thrombophilia, regardless
of family history

* Women with antithrombin

deficiency with family
history of VTE

* Women with antithrombin,
protein C or S deficiency,
and positive family history
of VTE

* Women with clinical and
laboratory criteria for APS
not on long-term
anticoagulation

* Women with clinical and
laboratory criteria for
APS not on long-term
anticoagulation

* Asymptomatic women with
confirmed high-risk profile
(triple-positive) aPLs

VTE prophylaxis during pregnancy
and post-partum period

ACCP 2012
ASH 2018



VTE prophylaxis during pregnancy and post-partum

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

Pregnant women with previous VTE

1

1 VTE provoked by major

| non-hormonal transient

I provoking factor
EESEES——— . Delivery | ’

Prophylactic/ EAHtGpartum period !
' intermediate >

- |Unprovoked VTE !
:\ LMWH 'I VTE provoked by estrogen/pregnancy : ‘




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
e Associated with an increased risk of venous thromboembolic disease

* (Can be associated with adverse pregnancy outcomes (APL)

Who should be screened for thrombophilia ?

e Family history of VTE

* |diopathic VTE (or after a trivial provocation)
 VTE <60 years old

* Recurrent VTE

* Unusual site of VTE

e Suspicion of APS




Thrombophilia and risk of DVT
during preghancy

Factor V Leiden (heterozygous) 8 15 100
Factor II G20210A (heterozygous) 6 15 >100
Factor V Leiden (homozygous) 34 70 170
Factor II G20210A (homozygous) 26 70 >170
Antithrombin deficiency - 20 400
Protein C deficiency 4 20 40-170
Protein S deficiency 3 20 0-220

* Assuming a baseline risk of 1 VTE event per 1000 pregnant patients without a known thrombophilia.

VTE, venous thromboembolism.

Sources: Robertson L et al. Br ] Haematol. 2006;132(2):171-196; Bates SM et al. Chest. 2012;141(2)(suppl):e691S-¢736S; American College of
Obstetricians and Gynecologists Women’s Health Care Physicians. Obstet Gynecol. 2018;132(1):e18-e34.">"7



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

* |sscreening 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, I[UGR, |UD...)

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

— Qvarian hyperstimulation

e Controversial data

— Risk factors for DVT-PE

— Known thrombophilia
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Thank you for your attention



