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Case Report

Glanzmann’s thrombasthenia during pregnancy

\ '.) Check for updates ‘

complicated by large subchorionic hematoma
managed with antifibrinolytics, human leukocyte
antigen-matched platelet transfusion, and

primary cesarean delivery: a case report

Veronica Winget, MD, MS; Monique Schoenhage, MD, MBA; Teresa Orth, MD, PhD

A 29-year-old primipara with Glanzmann’s thrombasthenia presented for prenatal care at 8 weeks of gestation. Pregnancy remained uncomplicated
until 22 weeks of gestation when a subchorionic hematoma, measuring 5.8 x 4.1 x 6.7 cm, was diagnosed and managed outpatient. At 28 weeks
of gestation, the subchorionic hematoma was significantly expanding to 11 x 13 x 3.7 cm (~30% of the placental surface). The patient was admit-
ted for antepartum surveillance and steroid treatment. Fetal and maternal status were reassuring. At 36 weeks of gestation, there was active extrava-
sation from the subchorionic hematoma, prompting interdisciplinary discussion with neonatal intensive care unit, blood bank, pharmacy, anesthesia,
hematology, and the patient regarding her options. Immediate delivery risked platelet sensitization because of unavailable human leukocyte antigen-
matched platelets. The patient opted for medical management with aminocaproic acid. At 37 weeks of gestation, she underwent a scheduled cesarean
delivery. Human leukocyte antigen-matched platelets and additional aminocaproic acid were administered preoperatively. Intrapartum hemorrhage of
1200cc was controlled with uterotonics in addition to the above measures. Antifibrinolytics were continued. The neonate had an uncomplicated post-
partum course. The patient had symptomatic anemia on postoperative day 1, which prompted red blood cell fransfusion. Discharge was delayed until
postoperative day 6 to further monitor her bleeding; oral antifibrinolytics were continued for 2 weeks. This case adds to the growing use of adjuvant
medications, including antifibrinolytics such as aminocaproic acid and tranexamic acid, to reduce the reliance on platelet transfusion. This is critical for
maintaining a favorable response to platelet transfusions and minimizing the risk of fetal neonatal alloimmune thrombocytopenia in current and subse-
quent pregnancies among women with lifelong bleeding disorders.
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platelets), is an inherited autosomal
recessive platelet disorder." It is charac-
terized by a deficiency of the ampfs
integrin glycoprotein (chromosome 17)
on the platelet membrane which is nec-
essary for function.” There are 3 subtypes
of GT; type I and type II are quantitative
defects, with type I being the most
severe, and type III is a qualitative defect.
The estimated prevalence of 1 per 1 mil-
lion is more pronounced in certain eth-
nic groups (including those from Jordan,
Iraq, France, and South India) or groups
with consanguinity.’

GT patients have normal platelet
counts but increased bleeding time.*
Flow cytometry (glycoprotein IIb/IIla
complex) is the gold standard for
diagnosis.”” Patients generally present
in infancy or early childhood with
mucosal bleeding (frequent bruising,
petechiae, epistaxis, gingival or gastro-
intestinal bleeding, hematuria, or vagi-
nal bleeding).”

Pregnancy increases platelet aggrega-
tion and levels of platelet stimulating
factors." Despite these changes, the
underlying platelet defect of GT still
renders patients at high risk for hemor-
rhage. The standard first-line therapy
for severe bleeding in GT is platelet
transfusion. However, = minimizing
recurrent platelet exposure is important
because 15% to 20% of GT patients
eventually become refractory to transfu-
sion because of alloimmunization.”” In
addition, autoantibodies to platelets
may also cause fetal or neonatal alloim-
mune thrombocytopenia (FNAIT) in
current and subsequent prengancies.”
In GT patients, the use of recombinant
factor VIIa and antifibrinolytics, such as
tranexamic acid (TXA) and aminocap-
roic acid (ACA), has increasingly dem-
onstrated favorable outcomes and
reduced transfusion requirements out-
side of pregnancy.” This case reports
the use of antifibrinolytics for the
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management of antepartum bleeding in
a GT patient.

Case Report

A 29-year-old primipara with type I GT
presented for prenatal care at 8 weeks of
gestation without complications until a
subchorionic hematoma (SCH), mea-
suring 6.7 x 5.8 x 4.1 cm (Figure 1),
was diagnosed at 22 weeks and 2 days
of gestation. She was managed as an
outpatient, with serial weekly ultra-
sound examinations. The SCH signifi-
cantly expanded to 13 x 11 X 3.7 cm
(~30% of the placental surface) at 28
weeks of gestation. She was admitted
for antepartum surveillance and steroid
treatment. Fetal and maternal status
were reassuring. Hematology was
already consulted. Antiplatelet antibod-
ies were negative and her admission lab-
oratory test results were unremarkable,
as noted in the Table. Factor VIIa was
reserved in the event of a major hemor-
rhage. The American Red Cross was
contacted to assure the availability of
human leukocyte antigen (HLA)-
matched platelets. Delivery after 34
weeks of gestation was discussed with
the patient given the chronic nature of
her abruption and hematoma, but she
declined and opted for expectant man-
agement until term.

At 36 weeks and 2 days of gestation,
there was active extravasation and
increased size of the SCH, measuring
17.4 x 10.5 x 7.8 cm (Figure 2) (Sup-
plemental Video). This prompted inter-
disciplinary discussion with maternal-
fetal medicine (delivering provider) and
neonatology specialists, the blood bank,
pharmacy, anesthesia and hematology
specialists, and the patient regarding
her options. The team concluded that
immediate delivery had a risk for plate-
let sensitization because the HLA-
matched donor was out of town and
thus unavailable. The patient opted for
medical management. Oral ACA, on
formulary at the hospital, was initiated
at 4000 mg every 6 hours; the hema-
toma was stable in size without evidence
of extravasation on repeat ultrasound
examination every 3 to 4 days.

HLA-matched apheresis platelets
were reserved and collected the day
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before the patient’s planned delivery at
37 weeks and 6 days of gestation.
Despite being offered a trial of labor
and counseled about the risks and bene-
fits of abdominal surgery in the setting
of platelet dysfunction or coagulopathy,
the patient requested a primary cesar-
ean delivery to mitigate the perceived
risk of fetal complications. She under-
went cesarean delivery with general
anesthesia (because of the risk of unpre-
dictable spinal hematoma in patients
with platelet disorders). Preoperatively
her platelet count was 132,000/L and
hemoglobin level 12.8 g/dL. An infusion
of ACA at 1 g perhour was initiated
24 hours before surgery. She received a
pack of single-donor, HLA-matched
platelets 1 hour before surgery. She
delivered a 3090-g male neonate with
an Apgar score of 8 and 9 at 1 and 5
minutes, respectively. A ruptured retro-
placental hematoma was noted on gross
examination. Intrapartum hemorrhage
of 1200cc was controlled with oxytocin,
methergine, ACA infusion, and 1 addi-
tional platelet transfusion from the
same donor. Immediately after delivery,
the patient’s platelet count decreased to
108,000/pL, and her hemoglobin level
was 6.5 g/dL; she received 2 units of
packed red blood cells at this time. On
postoperative day 1, symptomatic ane-
mia prompted transfusion of 2 addi-
tional units of packed red blood cells.
On postoperative day 2, the platelet
count was 120,000/uL and hemoglobin
level 10 g/dL. Although it was reserved
in case of significant hemorrhage, she
did not require factor VIIa. ACA was
continued, and she was transitioned to
oral ACA, once tolerating a diet. Dis-
charge was delayed until postoperative
day 6 to further monitor her bleeding;
oral TXA of 1000 mg 4 times a day was
continued on discharge to complete a
total of 14 days of postpartum antifibri-
nolytic therapy.

The neonate had an uncomplicated
postpartum course and a normal plate-
let count of 264,000/uL on the first day
of life. Placental pathology demon-
strated a third-trimester placenta, mea-
suring 508 g and 15 x 15 x 3 c¢m, with
mild meconium staining, few calcifica-
tions, and no other anomalies noted.

Comment

There are fewer than 100 cases of GT in
pregnancy cited in literature.* None of
these cases describe the management of
antepartum obstetrical bleeding using
antifibrinolytics. In a systematic review
of 40 cases of GT in pregnancy,” ante-
partum bleeding was noted in about
half of the cases that reported on the
prenatal period. Most of the bleeding
was not obstetrical in nature and
included the following: 42% epistaxis,
28% urinary tract, 14% gingival, and
only 14% vaginal bleeding (2 patients).®
None of the cases reported placental
hematomas. Most cases of nonobstetri-
cal bleeding resolved spontaneously;
only some cases of epistaxis required
platelet therapy. Both of the patients
with vaginal bleeding were given multi-
ple transfusions of HLA-matched plate-
lets; 1 patient had a term neonate
without issues, and the other had an
intrauterine fetal demise at 31 weeks of
gestation secondary to intracranial
hemorrhage from FNAIT.?

Use of TXA has become ubiquitous
for the treatment of postpartum hemor-
rhage, as supported by the World
Health Organization recommendations
and the World Maternal Antifibrino-
lytic Trial.'”"" Data on antifibrinolytics
during pregnancy are limited to several
studies from more than a decade ago,
despite bleeding being associated with a
3 to 4 times increased risk of perinatal
mortality.” TXA during pregnancy has
been used for vaginal bleeding, placental
abruption, placenta previa, and before
delivery.” Twelve patients with vaginal
bleeding (at 24—36 weeks of gestation)
received 1 g of oral TXA 3 times a day,
for 7 days or until delivery (in cases of
persistent bleeding). All patients had
stabilization of vaginal bleeding.'” In a
placental abruption cohort, 73 patients
were treated, with only 6 patients in the
antepartum period. These 6 patients
had a mean gestational age of 30.2
weeks and received 1 g of oral TXA
4 times a day for an average of 5.8
weeks. There were no neonatal or
thrombotic  complications in this
cohort.”” There were 2 pulmonary
emboli in a retrospective cohort of 256
women with unspecified bleeding
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FIGURE 1

Transabdominal ultrasound image of inferior edge of placenta
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At 22 weeks and 2 days of gestation with subchorionic hematoma measuring 6.7 x 5.8 x 4.1 cm. Image obtained at satellite clinic.
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disorders, but this was not significant
when compared with the 4 cases of
venous thrombosis (3 pulmonary
emboli and 1 deep vein thrombosis) in
the control group of 1846 patients
(0.7% vs 0.2%, respectively; odds ratio,
3.6; 95% confidence interval, 0.7
—17.8)."* One Russian randomized con-
trolled trial, referenced in other reports,
demonstrated a significant decrease in
antepartum bleeding but has not been
independently verified.”

TXA and ACA, both synthetic lysine
analogs, are competitive inhibitors of
plasminogen.'” Multiple studies with
animal models and case reports in
humans have demonstrated consistent

TABLE

Admission laboratory test results

Lab Result

Hemoglobin 12.2 g/dL

Platelets 159 k/uL

aPTT 28s

PT/INR 9.9/0.91s

Platelet antibodies IgG and IgM negative
Fibrinogen 356 mg/dL

aPTT, activated partial thromboplastin time; /g, immunoglobulin; /N, international normalized ratio; PT, prothrombin time.

Winget. Glanzmann’s thrombasthenia during pregnancy complicated by large subchorionic hematoma: a case
report. Am ] Obstet Gynecol Glob Rep 2022.
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FIGURE 2

Transabdominal ultrasound image of inferior edge of placenta
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At 36 weeks and 2 days of gestation with subchorionic hematoma measuring 17.4 x 10.5 x 7.8 cm and active extravasation, characterized by swirling
and motion within the clot, with no leakage outside the defined hematoma. At this time appropriate-for-gestational-age fetus, with normal umbilical

artery dopplers performed (Supplemental Video 1).
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transfer across the placenta.” The half-
life of TXA is about 1 to 1.5 hours and
the fetal concentration of TXA is similar
to maternal levels at delivery.'” TXA is
noted to be 10 times more potent than
ACA." Less data are available on the
use of ACA in pregnancy, but a series of
studies on its use in 92 patients during
threatened abortion failed to demon-
strate any risks to the fetus or mother.'
There remains no general recommenda-
tion on when to use antifibrinolytics for
bleeding in pregnancy.'’

Immediate concerns about maternal
hemodynamic stability were balanced
with the longitudinal sequelae of fre-
quent platelet transfusions. Historically,
the standard of care for bleeding in GT
was platelet transfusion, but there are
increasing data to support the use of
antifibrinolytics for minor bleeding and
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recombinant factor VIIa for major
bleeding.”>'*"”

GT patients are susceptible to
delayed postpartum hemorrhage, with
a median time of 10 days, but up to
12 weeks postpartum.® Antifibrino-
lytics are recommended for 2 weeks
postpartum.” TXA has not been dem-
onstrated in breast milk and is com-
patible with lactation.” No data are
available for the effects of ACA on
lactation.'®

The strengths of this report stem
from providing patient and provider
perspectives on the successful man-
agement of bleeding in the antepar-
tum and postpartum periods with
antifibrinolytics in patients with
underlying platelet disorders. Repro-
ductive-aged women with GT theoret-
ically have increased lifetime risks of

platelet sensitization. Therefore, medi-
cal management with TXA or ACA
allows prolongation of pregnancy and
prevention of platelet antibody forma-
tion, which lead to maternal and neo-
natal risks. The study is limited by its
nature as a case report.

Conclusion
Successful management of chronic
placental abruption, subchorionic

hematoma, and postpartum hemor-
rhage with antifibrinolytics is possi-
ble for patients with underlying
platelet disorders, specifically GT.
ACA was used to control antenatal
retroplacental hemorrhage and avoid
recurrent platelet transfusions, which
have been associated with FNAIT
and fetal death. The neonate was
delivered at term via cesarean
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delivery with favorable outcomes for

both mother and neonate. Both
platelet transfusions were single-
donor, HLA-matched, and avoided
until delivery. [ |
Supplementary materials

Supplementary  material  associated

with this article can be found, in the
online version, at doi:10.1016/j.xagr.
2021.100031.

REFERENCES

1. Wiemanne A, Watt-Coote |, Austin S.
Glanzmann thrombasthenia in pregnancy: opti-
mising maternal and fetal outcomes. Obstet
Med 2016;9:169-70.

2, Soni P, Mantri S, Prabhudesai A, Patil R, Shan-
mukhaiah C, Shetty S. Triple jeopardy: a case of
Glanzmann’s thrombasthenia with anti-GPllb-llla
antibodies and HPA incompatibility resulting in
stillbirth. Thromb Res 2019;181:141-4.

3. Magudapathi C, Kannan S. Glanzmann’s
thrombasthenia complicating pregnancy. J
Obstet Gynaecol India 2014;64:3-5.

4, Mumford AD, Clark A. Inherited bleeding
disorders in pregnancy: platelet defects. In:
Cohen H, O’Brien P, eds. Disorders of throm-
bosis and hemostasis in pregnancy, Cham,
Germany: Springer; 2015:223-36.

5. Bolton-Maggs PH, Chalmers EA, Collins
PW, et al. A review of inherited platelet disor-
ders with guidelines for their management on
behalf of the UKHCDO. Br J Haematol
2006;135:603-33.

6. King LJ, Huff J, Heber D, Miler MA,
Marshall B. Management of refractory men-
strual bleeding in an adolescent with
Glanzmann thrombasthenia: a case report
and review. Case Rep Obstet Gynecol
2020;2020:8848768.

7. Léticée N, Kaplan C, Lémery D. Pregnancy
in mother with Glanzmann’s thrombasthenia
and isoantibody against GPllb-llla: is there a
foetal risk? Eur J Obstet Gynecol Reprod Biol
2005;121:139-42.

8. Siddig S, Clark A, Mumford A. A systematic
review of the management and outcomes of
pregnancy in Glanzmann thrombasthenia. Hae-
mophilia 2011;17:e858-69.

9. Dunn CJ, Goa KL. Tranexamic acid: a
review of its use in surgery and other indica-
tions. Drugs 1999;57:1005-32.

10. Vogel JP, Oladapo OT, Dowswell T,
Gulmezoglu AM. Updated WHO recommenda-
tion on intravenous tranexamic acid for the
treatment of post-partum haemorrhage. Lancet
Glob Health 2018;6:€18-9.

11. WOMAN Trial Collaborators. Effect of early
tranexamic acid administration on mortality,
hysterectomy, and other morbidities in women
with  post-partum haemorrhage (WOMAN): an

international, randomised, double-blind, placebo-
controlled trial. Lancet 2017;389:2105-16.

12. Walzman M, Bonnar J. Effects of tranexa-
mic acid on the coagulation and fibrinolytic sys-
tems in pregnancy complicated by placental
bleeding. Arch Toxicol Suppl 1982;5:214-20.
13. Slaughter TF, Greenberg CS. Antifibrino-
lytic drugs and perioperative hemostasis. Am J
Hematol 1997;56:32-6.

14. Lindoff C, Rybo G, Astedt B. Treatment
with tranexamic acid during pregnancy, and the
risk of thrombo-embolic complications. Thromb
Haemost 1993;70:238-40.

15. Pfizer. (2011). CYKLOKAPRON® tranexa-
mic acid injection [package insert]. Division of
Pfizer Inc. New York, NY.

16. Weiner CP, Buhimschi Catalin. Drugs for
pregnant and lactating women. 2nd Web. ed.
Philadelphia, PA: Saunders/Elsevier; 2009.

17. Chap JA. Bleeding and the management
of hemorrhagic disorders in pregnancy. In:
Kitchens C, Kessler C, Konkle B, Streiff M,
Garcia D, eds. Consultative hemostasis and
thrombosis, 4th ed., Elsevier; 2019:651-64.
18. Poon MC, Di Minno G, d’Oiron R, Zotz R.
New insights into the treatment of Glanzmann
thrombasthenia. Transfus Med Rev 2016;
30:92-9.

19. Bell JA, Savidge GF. Glanzmann’s throm-
basthenia proposed optimal management dur-
ing surgery and delivery. Clin Appl Thromb
Hemost 2003;9:167-70.

February 2022 AJOG Global Reports 5


https://doi.org/10.1016/j.xagr.2021.100031
https://doi.org/10.1016/j.xagr.2021.100031
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0001
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0001
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0001
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0001
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0002
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0002
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0002
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0002
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0002
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0003
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0003
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0003
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0004
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0004
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0004
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0004
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0004
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0005
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0005
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0005
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0005
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0005
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0006
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0007
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0008
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0008
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0008
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0008
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0009
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0009
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0009
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0010
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0011
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0012
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0012
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0012
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0012
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0013
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0013
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0013
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0014
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0014
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0014
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0014
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0016
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0016
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0016
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0017
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0017
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0017
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0017
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0017
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0018
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0018
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0018
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0018
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0019
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0019
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0019
http://refhub.elsevier.com/S2666-5778(21)00029-0/sbref0019
http://www.ajog.org

	Glanzmann's thrombasthenia during pregnancy complicated by large subchorionic hematoma managed with antifibrinolytics, human leukocyte antigen-matched platelet transfusion, and primary cesarean delivery: a case report
	Case Report
	Comment
	Conclusion
	Supplementary materials
	References



