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•  Thrombocytopenia (< 150 x 109/L):  5% to 10% of women during

 pregnancy  or postpartum period

•  Distribution of plt count in 

healthy pregnant women at term

Thrombocytopenia in pregnancy!

Boehlen F et al. Obstet Gynecol 2000; 



. 2021 Nov;19(11):2873-2883



Causes of thrombocytopenia in pregnancy!

Cines D &Levine L; Educational Book ASH 2017

HT: hereditary 
thrombocytopenia

PEC: preeclampsia/
HELLP

GT: gestational 
thrombocytopenia



Causes and relative incidence of  
thrombocytopenia in pregnancy 



Gestational Thrombocytopenia

PreEclampsia
HELLP

TTP

ITP
HUS

Timing of thrombocytopenia: !
a diagnostic criteria?!

Post 
Partum



Basic lab evaluation in isolated thrombocytopenia in pregnancy 

Gernsheimer T et al.  Blood. 2013;121(1):38-47 
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•  Definition:  isolate plt count  < 150 x10 9/L without any other 
abnormalities

•  4.4 to 11.6% of pregnancies: 75% of all causes of thrombocytopenia

•  Many proposed mechanisms: 
ü Dilution from expanded plasma volume
ü Insufficient thrombopoietin (TPO) response
ü Enhanced platelet consumption
ü Changes in von Willebrand factor expression and survival
ü Changes in ADAMTS13 activity 

Gestational thrombocytopenia (GT)!



•  GT resolves spontaneously and near immediately in all cases (arguing 
against autoimmune cause)

•  Most GT cases will no require active treatment, as plt count rarelly falls < 
50 x 109/L

•  Normal plt count in the newborn in all cases

•  GT recurs with each pregnancy (it suggests a relationship to the 
physiology of the mother and not to the feature of the given pregnancy)

Gestational Thrombocytopenia (GT):!
main features!



Differential diagnosis of  
gestational thrombocytopenia versus ITP 

Gernsheimer T et al.  Blood. 2013;121(1):38-47 
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Thrombotic microangiopathies (TMA) in pregnancy!

TMA!

Pregnancy-
specific TMA!

Not Pregnancy-
specific TMA!

!
-Preeclampsia (PEC)!
- HELLP syndrome!

- AFLP!
!

- TTP!
-  aHUS!

- APA syndrome!



•  About 20% of  all causes of thrombocytopenia in pregnancy
•  Multisystem disorder resulting from endothelial damage

•  More common in primigravid woman or in twin pregnancy
•  Definition:



Preeclampsia (PEC)!



•  Is a TMA with endothelial cell injury

•  HELLP may be a variant of PEC:  more severe thrombocytopenia, 
more fulminant microangiopathic hemolytic anemia (MAHA), more 
profoundly elevated liver function tests and area of hepatic 
haemorrhage and necrosis

HELLP!
 (Hemolysis, Elevated Liver enzymes, Low Platelets)!



Pathogenesis of PEC!

Phipps E et al, Cl J Am soc Nephrol 2016;  Tannetta DS et al. PLoS One 2015
Kohli S et al. Blood 2016



•  Pregnancy is an important precipitant of acute TTP: 5-10% of TTP in women
•  Two distinct groups of TTP in pregnancy:

ü Acquired antibody mediated TTP (1 in 200 000 pregnancies)
ü Late onset of congenital TTP presenting de novo in pregnancy (in UK TTP regisitry 66% of 

TTP in pregnancy, and 1 out of 4 TTP in pregnancy in French registry)

•  Clinical presentation of congenital and acquired TTP can be similar

•  Confirmation of the diagnosis of TTP based on an ADAMTS13 level below 10% 
of normal

•  There is no evidence that termination of pregnancy improves maternal outcome

TTP in pregnancy!



•  Mostly caused by inherited defects of the alternative pathway of 
complement -> uncontrolled complement activation

•  1 in 25000 pregnancies
•  80% develop aHUS postpartum

•  Progressive renal failure, thrombocytopenia with platelet counts above
 50 x109/L, microangiopathic hemolitic anemia

aHUS in pregnancy!



Treatment and outcome of TMA in pregnancy!
TMA! Treatment! Maternal outcomes! Neonatal/fetal 

outcomes!
PEC! MgSO4, BP control, steroid, 

delivery!
Mortality 0-1.8% 

(eclampsia 5-11%)!
Mortality 7-20%!

HELLP! MgSO4, BP control, steroid**, 
delivery**, PEX!

Mortality 3-4%! Mortality 25%!

AFLP! Delivery, supportive care, PEX! Mortality 18%! Mortality 23%!

TTP! PEX, steroid, Rituximab, plasma*! Mortality 10-20%! Related to maternal 
outcome!

aHUS! Eculizumab***, BP control, 
dyalisis!

ESRD 22% mortality 
6-7%!

Mortality 14%!

* Weekly infusion of plasma is recommended in congenital TTP 
** steroid is not proved to be effective in HELLP

*** antibiotic prophylaxis and vaccination against encapsulated organisms is mandatory
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•  1in 1000 to 10 000 pregnancies

•  3% of all cases of thrombocytopenia, but the most common cause of plt 
< 50 x 10 9/L in first and second trimester

•  15-35 % of mothers require treatement 

•  Maternal and neonatal outcomes are generally favorable

Main features of ITP in pregnancy!



Statement! Reference!
During first 2 trimesters, treatment is initiated (1) when the patient is 
symptomatic, (2) when platelet counts fall below 20 to 30  10*9/L, or 

(3) to produce an increase in platelet count to a level considered 
safe for procedures 

Provan, Blood 2010 

We identified no evidence for specific platelet!
thresholds at which pregnant patients with ITP should be treated!

Neunert, Blood 2011!
(ASH Guidelines)!

Women with no bleeding manifestations and platelet counts >30  
10*9/L do not require any treatment until delivery is imminent !

Gernsheimer, Blood 2013 

Steroids as first line therapy for ITP in pregnancy!

When is treatment indicated in a pregnant woman with ITP? 

NO statement in the last edition of ASH guidelines (2019)



Statement! Reference!
Prednisone at a low dose (10-20 mg/d) is!

given initially and then adjusted to the minimum dose that produces 
hemostatically effective platelet count !

Provan, Blood 2010!

NO specific indication about type  and dose!
!
!

Neunert, Blood 2011!

Start with oral prednisone or prednisolone at a low dose (10 mg 
daily), then adjusted to maintain plt > 30 x 10*9/L but hardly ever 

exceed 30 mg/d.!

Gernsheimer, Blood 2013!

Steroids as first line therapy for ITP in pregnancy!

Which steroid and dose? 



Second/third line therapies in pregnancy!

Based on :
Provan D et al. Blood 2010 ; 115: 168-86 

Neunert C et al. Blood. 2011; 117: 4190-207
Gernsheimer T et al. Blood. 2013; 121: 38-4



Second/third line therapies in pregnancy!



What about TPO-RA in pregnancy?!

u  Eltrombopag and Romiplostim: pregnancy category C by FDA

u  There are no adequate and well-controlled studies of eltrombopag and 
romiplostim use in pregnancy. 

u  ELT: in animal reproduction and developmental toxicity studies, there was 
evidence of embryo lethality  and reduced fetal weights at maternally toxic 

doses.

u  ROM: animal studies has revealed thrombocytosis, postimplantation loss, and 
increase pup mortality

u  They should be used in pregnancy only when benefit outweigths risk



Blood, 2020





Platelet count and labor!

Statement! Reference!

Epidural anhestesia cutoff point”  75 to 100  10*9/L!
No indication about plt count for delivery !

Provan, Blood 2010!

No evidence to support specific platelet count!
thresholds that are “safe”for delivery!

Neunert, Blood 2011!

At least a level of 50 x 10*9/L at delivery (due to risk of conversion 
to C-section)!

Gernsheimer, Blood 2013!

ü  Spontaneous vaginal delivery is the first choice 
ü  Cesarean section is recommended only for obstetric reasons 



u No RCT or nRCT comparing different platelet count thresholds prior to 
epidural procedure (Cochrane Systematic review 2018)


u Risk of epidural hematoma  0.2-3.7 in 100 000 in obstetric cases





Webert K et al. Blood 2003

ü  correlations
between neonatal platelet 

counts in the first and second 
siblings at birth (P = 0.015) and at 

nadir (P = 0.035).




Management of the neonate 

u Severe neonatal thrombocytopenia
-  <50 x 10 9/L : 8.5-14.7%

u Neonatal mortality < 1%
- ICH 0-1.5%


u Cord blood platelet count; Avoid  forceps and ventouse, avoid injections 
unless plt count known

u Nadir platelet counts days 2-5
- May last weeks to months
- Treat with IVIg 1 g/kg, repeat as necessary
- Platelet transfusion if indicated

Samuels P et al. N Engl J Med 1990; 323:229-235.  Kaplan C et al. Lancet 1990; 336       
Bussel JB et al. Lancet 1991; 337:251   Koyama S et al. AJH 2012; 87:15-21 



Breastfeeding in ITP!

•  Possible passage of antibodies trough the milk and development of 
thrombocytopenia in the newborn

•  Not indicated if high dose of steroid or immunosuppressant are ongoing or 
scheduled

•  No data about toxicity of TPO-RA during breastfeeding (perhaps no problem 
with romiplostim?)

•  Consider to treat the mother with IVIG for 3-6 months to allow a minimal 
breastfeeding period



Counseling in ITP woman: 
 “what will happen to my platelet if I become pregnant?”  

Loustau V et al. Br J  Haem, 2014, 166, 929–935



u Risk of ITP recurrence or worsening during pregnancy!

u  Two out of three pregnancies in ITP cases requires treatment 
during gestation!

u  Low maternal risk of bleeding, even in case of low platelet 
count!

u  Epidural anaesthesia often is not feasibile!

u  Newborn risk is low but present and it is not related to severity 
of thombocytopenia!

  !

!

Counseling for ITP fertile women   



How to “prepare” an ITP woman to a safe pregnancy!

u Rituximab: stop 6-12 months before searching for a pregnancy

u TPO-RA: slow tapering and suspension if candidate to look for a 
sustained response (but low probability of success) 

u Splenectomy: 6-12 months before searching for a pregnancy



74 previously splenectomized ITP women  and 
86 ITP women treated with medical therapy

J Matern Fetal Neonatal Med 2018 

Previous Splenectomy  vs Medical therapy!

Plt at pregnancy start! P < 0.05!

Plt at delivery! P < 0.001!
Need for therapy! P< 0.001!

Severe thrombocytopenia! P< 0.001!

Postpartum bleeding! P< 0.05!

Small gestational age, preterm labor, NICU 
admission!

P< 0.05!

Defective lactation! P< 0.001!



Counseling for hematologist with potential ITP fertile women!

Build a strong 
teamwork!

-  Gynecologists
-  Obstericians

-  Anesthesiologists
-  Neonatologists


