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To editor:
Glanzmann thrombasthenia (GT) is a rare autosomal re-

cessive bleeding disorder that is characterized by a quantita-
tive and/or qualitative defect in the platelet integrin αIIbβ3
(previously known as glycoprotein (GP)IIb/IIIa), the major
platelet receptor of fibrinogen. Defective αIIbβ3 can result
in the absence of platelet aggregation. Pregnancy and deliv-
ery in women with GT can present specific challenges as
there is a significant risk of both maternal and fetal bleed-
ing. Cases of pregnant women with GT have rarely been re-
ported in China; furthermore, existing reports originating
from China only refer to cases involving cesarean section.
In this article, we describe the case of a Chinese primipara
with GT who delivered vaginally under a multidisciplinary
team approach.We reviewed the patient’s pregnancy, deliv-
ery, and postpartum details and then searched the existing
literature to create new insight into the clinical management
of future cases during and after pregnancy when facing this
challenging situation in clinical practice. The study was ap-
proved by the ethics committee of First Affiliated Hospital
of Soochow University (2022-211), and informed consent
was obtained from the patient.
A 29-year-old gravida 1 para 0 Chinese primigravida

(spontaneous pregnancy) with GT was booked into our
obstetric service in the second trimester of pregnancy.
The patient was diagnosed with GT because of mucocuta-
neous bleeding and menorrhagia at the age of 15 years.
Molecular analysis showed that she had a homozygous
Supplemental Digital Content is available for this article. Direct URL citations
appear in the printed text and are provided in the HTML and PDF versions of
this article on the journal's website (www.maternalfetalmedicine.org).

Bing Han and Jie Yin contributed equally to this article.
1Department of Obstetrics and Gynecology, The First Affiliated Hospital of
Soochow University, Suzhou 215006, China; 2Department of Hematology,
The First Affiliated Hospital of Soochow University, Suzhou 215006, China.

* Corresponding authors: Bing Han, Department of Obstetrics and
Gynecology, The First Affiliated Hospital of Soochow University, Suzhou
215006, China. E-mail: hanbing@suda.edu.cn; Jie Yin, Department of
Hematology, The First Affiliated Hospital of Soochow University, Suzhou
215006, China. E-mail: yinjie@suda.edu.cn.

Copyright © 2023 The Chinese Medical Association, published by Wolters
Kluwer Health, Inc.
This is an open-access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to download and share the work provided it
is properly cited. The work cannot be changed in any way or used
commercially without permission from the journal.

Maternal-Fetal Medicine (2023) 5:3

Received: 19 October 2022 / Accepted: 7 February 2023

First online publication: 4 April 2023

http://dx.doi.org/10.1097/FM9.0000000000000187

192
missense mutation of the ITGA2B gene (c.2929C>T),
which is known to exert serious adverse effects on the
structure or function of GP IIb. Flow cytometry showed
that CD61 was 4.25%. She had a negative familial history
for this condition, and no consanguineous marriages were
known in her family. Her partner was non-consanguine-
ous; as such, paternal genotyping was not performed.
From puberty, she experienced repeated episodes of pur-
pura, petechiae, or abnormally easy bruising; these condi-
tions were controllable by irregular medication treatment.
During pregnancy, the patient was regularly reviewed by

amultidisciplinary team. The first multidisciplinarymeeting
between hematology, obstetrics, and nutrition teams was
arranged for 20 weeks. The team initially discussed her di-
agnosis, treatment, and delivery mode, and then established
follow-up projects. She subsequently developed gestational
diabetes but remained stable with a controlled diet. Recur-
rent gingival bleeding during pregnancy was managed by
topical measures and tranexamic acid. She was hospitalized
for hematuria during the second and third trimester and
discharged after treatment with antifibrinolytics, platelet
transfusion, and recombinant activated factor VII (rFVIIa).
At the gestational age of 40 weeks, she was admitted to

the obstetrics department to prepare for delivery. On admis-
sion, her blood pressure was 116/69 mmHg, heart rate was
85 beats per minute, respiratory rate was 20 breaths per
minute, temperature was 36.2 °C, height was 172 cm,weight
was 83 kg, fundal height was appropriate for gestational age,
and clinically estimated fetal weight was 3100 g. On admis-
sion, hematological workup demonstrated a normal platelet
count of 119� 109/L, a hemoglobin level of 118 g/L, a PT of
11 seconds, and an aPTT of 24 seconds; but absent platelet
aggregation responses to ADP, epinephrine, and collagen,
as well as a prolonged bleeding time (>15 minutes).
Thrombelastography showed hypocoagulability. In addition,
she was negative for platelet-specific antibodies. The entire
multidisciplinary team discussed with her the plans for deliv-
ery mode, delivery risks, and postpartum risks. Following
discussion, she expressed a strongwill to give birth spontane-
ously. The team considered that there were no contraindica-
tions for vaginal and instrumental delivery. Therefore, a clear
monitoring plan was established to manage delivery, includ-
ing options for various potential emergencies, blood prod-
ucts, hemostatic therapies, and amaternal intensive care unit.
In view of her unfavorable cervical status, Prostaglandin E2

(Dinoprostone Suppositories) was used for the induction of la-
bor. A prophylactic transfusion of one unit of single donor
platelets was performed after labor induction.On the day of in-
duction, laborwas initiated.At thebeginningof labor, she expe-
rienced intermittent vaginal bleeding and hematuria. A vaginal
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examination revealed slight bleeding on the surface of her cer-
vix. She received transfusions of blood products transfusions
andother treatments.At 3-cmcervical dilation, artificial rupture
of the membranes was performed yielding clear amniotic fluid.
During the first stage of labor, with an estimated blood loss of
400 mL, she received three units of single donor platelets and
12 mg of rFVIIa. During the second stage of labor, however,
the fetus showed severely abnormal fetal heart rate tracings.
Forceps were chosen to expedite delivery to avoid fetal hypoxia
and neonatal hypoxic-ischemic encephalopathy. The baby
weighed 3250 g at birth and was an apparently healthy child
(Apgar scores: 7–9–10). Intramuscular injections of oxytocin
(20U) and carboprost tromethamine (0.25mg)were given to
enhance contraction of the uterus and protect her from post-
partum hemorrhage. At delivery and 2 hours after delivery,
the total estimated blood loss, assessed by weight, was
970 mL. The administration of four units of platelets, three
units of leukocyte reduced red blood cells, and 12 mg of
rFVIIa led to complete hemorrhage control throughout la-
bor. The hemoglobin monitored at this time was 98 g/L
and the platelet count was 181 � 109/L. However, 3 hours
after delivery, she experienced hematuria and produced tem-
porary shapeless bloody stools. On the first day postpartum,
her hemoglobin level was 69 g/L and the platelet count was
90 � 109/L. The symptoms of bleeding improved with the
transfusion of red blood cells, plasma, and rFVIIa, as well
as oral iron and tranexamic acid. She was discharged 9 days
after delivery with a hemoglobin level of 94 g/L and a platelet
count in the normal range (171 � 109/L); there was no sec-
ondary postpartum hemorrhage.
GT, an inherited disorder of platelet aggregation, is rare

except in populations where consanguineous marriages
are common. This disease presents significant challenges
to women during pregnancy, delivery, and postpartum. A
systematic review of the literature (in Chinese and English)
was carried out using PubMed and Web of Science without
time restrictions; this identified 12 cases of women with GT
who delivered a viable baby vaginally1–10; the characteris-
tics of these women are presented in SDC Table 1, http://
links.lww.com/MFM/A33. All of the reported cases deliv-
ered vaginally. Our patient was induced by Prostaglandin
E2 and delivered by forceps; this is unusual and has not
been reported in China. Moreover, our patient was diag-
nosed and treated by a multidisciplinary team during preg-
nancy, delivery, and postpartum, thus resulting in good preg-
nancy outcomes. In particular, our patient received a multi-
disciplinary approach with regard to the choice of delivery
mode. Combined with her strong desire to have a vaginal de-
livery, the team discussed possible situations and countermea-
sures, such as whether the trial of labor and/or instrumental
delivery were potential contraindications for her condition.
The team also discussed emergency measures for cesarean
section during the vaginal trial. After discussion, the team
concluded that GT itself was not a contraindication for
spontaneous vaginal delivery and instrumental delivery.
Women with GT are often diagnosed at a young age with

epistaxis and menorrhagia being common symptoms. These
women often need to take anti-fibrinolytics and/or contracep-
tives, and sometimes need blood transfusions or treatment
with rFVIIa to stop bleeding.11 Pregnancy is a particular chal-
lenge in women with GT. The risks of peripartum and post-
partum hemorrhage are high.12 Thus, the primary goal of
treatment is to control bleeding episodes. Platelet transfusion
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is the standard first-line therapy. However, antibodies to
integrin αIIbβ3 and/orHLA antigens can be observed in preg-
nant women who have received platelet transfusions, thus
resulting in refractoriness to such transfusions. Moreover, an-
tibodies are capable of crossing the placenta andmay cause in-
trauterine fetal bleeding and/or neonatal thrombocytopenia
and hemorrhage.13 In a previous article, Léticée et al.14 re-
ported a case of intrauterine death due to intracranial hemor-
rhage in amotherwithGTandpositive antibodies at 31weeks
of gestation. In another study, Barg et al.15 reported that three
out of nine newborns had severe thrombocytopenia, and all
three babies were delivered by mothers with positive antibod-
ies. Studies show that large doses of uterine contractions pre-
vent PPH. Plasmapheresis is also used for the prevention and
treatment of intrapartum and postpartum bleeding as this re-
duces the number of antiplatelet antibodies, thus making
transfusions effective.8 rFVIIa is increasingly being used to cor-
rect PPH, especially in women whose platelet transfusions
have failed to arrest the hemorrhage; this is because of anti-
platelet antibodies and/or patients who are refractory to
platelet transfusions.16 Published data suggest that rFVIIa
represents a safe and effective agent for the management of
bleeding and for surgical prophylaxis. Generally, the normal
dose of rFVIIa is ≥80 μg/kg every ≤2.5 hours for non-surgical
bleeds and 90 to 140 μg/kg every ≤2.5 hours for more than
two doses for minor surgery with additional doses for major
surgery until hemostasis is secured.17 The prophylactic adminis-
tration of a uterotonic agent immediately after delivery is rec-
ommended for all women with GT to prevent blood loss. Oral
antifibrinolytic drugs, hormones, and prednisolone have also
been used to treat secondary PPH in some centers. Some-
times, some form of hemostatic agent is also given for pro-
phylaxis at delivery. However, a previous study by Civaschi
et al.18 showed that this prophylactic therapy appears to be
limited, as more than half of women with GT who had re-
ceived prophylactic platelet transfusions experienced exces-
sive bleeding requiring blood transfusion, thus suggesting
that better preventive treatments are required.
The optimal mode of delivery (vaginal vs. cesarean) for

pregnant women with GT remains controversial. The mode
of delivery does not appear to be associated with PPH.
Symptomatic and asymptomatic intracranial hemorrhage of
newborns have been reported in all deliverymodes; higher rates
have been reported after prolonged labor and instrumental de-
livery.19 However, during the second stage of labor, when a fe-
tus has an abnormal fetal heart rate, it is necessary to deliver
rapidly to avoid fetal hypoxia and neonatal hypoxic-ischemic
encephalopathy. In such a difficult situation, instrumental deliv-
ery should be performed as this may bemore beneficial to both
themother and the neonate than cesarean delivery. Vacuumex-
traction carries the highest risk and should be avoided. Com-
pared with forceps, vacuum extraction increases the risk of
cephalhematomas, diffuse subcutaneous hematomas of the
scalp, and intracranial hemorrhage. For this reason, forceps
are the better choice for instrumental delivery.10 Epidural an-
algesia is contraindicated because of the potential risk of epi-
dural or spinal hematoma during insertion and removal of
the catheter. Therefore, current best practice is to decide the
most appropriate mode of delivery based on the specific situ-
ation of the mother and the fetus. Maternal and fetal risks
and benefits must be considered in a multidisciplinary team
approach and the pregnant woman and her family should
be enrolled in the discussion. A prospective and individualized
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management plan should be established for delivery and
postpartum monitoring, and should involve obstetric, he-
matology, neonatology, and anesthetic input.
In the current case, our patient withGT receivedmultidis-

ciplinary management during pregnancy. She had two epi-
sodes of hematuria with no apparent cause during the sec-
ond and third trimester. In her first episode of hematuria,
there were no urinary tract infections, urinary tract tumors,
or kidney stones. Therefore, the team considered that the
hematuria was caused by GT and the bleeding was con-
trolled by platelet transfusions. In the second episode of he-
maturia, the combination of platelet transfusion and
antifibrinolytic drugs was not effective. First, we checked
for infection. The same form of bacteriuria was found in
two consecutive voided urine specimens with isolation of
the same bacterial strain in quantitative counts of ≥105

colony-forming units/mL. Therefore, the patient underwent
asymptomatic management for bacteriuria. This included
antibiotic therapy tailored to culture results and follow-up
cultures to confirm sterilization of the urine. Furthermore,
following consultation with a hematologist, rFVIIa was ad-
ministered and this symptom was relieved. This suggests
that asymptomatic bacteriuria should be excluded in the
presence of hematuria. This experience also suggests that
rFVIIa may be an effective treatment for bleeding, especially
when platelet transfusions are refractory. During the peri-
partum period, the patient also received a multidisciplinary
approach. An individualized delivery plan was established
to ensure optimal maternal and fetal outcomes. Finally, be-
cause of abnormal fetal heart rate tracings, we performed
forceps-assisted delivery. The patient received multiple he-
mostatic therapies, such as platelet transfusions, red-cell
transfusions, rFVIIa, uterine tonics, antifibrinolytic drugs,
and uterine urination; bleeding was well controlled through-
out labor and postpartum. These data emphasize the need
for multidisciplinary management and antenatal delivery
planning for pregnant females with GT.
In conclusion, GT is a rare autosomal recessive bleeding

disorder. Pregnancy and delivery represent a particular
challenge for women with GT. It is important to stress the
need for a multidisciplinary approach for managing these
patients, and the newborn infants, including pre-pregnancy
counseling, and an individualized plan for pregnancy,
delivery, and postpartum monitoring.
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