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Patients with inherited bleeding disorders are rare in obstetric practice but present with prolonged bleeding even after minor
invasive procedures. They require a combined approach with obstetric and hematological management of each case, including
the neonatal management of a possibly affected fetus. We present the case of a pregnancy in a patient with combined Factor VII
deficiency and Glanzmann’s thrombasthenia, the successful obstetric and hematological management of the case, and a review of
the literature.

1. Introduction

Obstetric protocols for the management of patients with
inherited bleeding disorders vary regarding the possible need
for systemic treatment of haemostatic support, for example,
factor concentrates, plasma, and desmopressin, during treat-
ment of patients with inherited bleeding disorders. Obstetric
surgical procedures are associated with postoperative bleed-
ing,which is generally self-limiting.However, in patientswith
an inherited bleeding disorder, relatively minor invasive pro-
cedures may precipitate prolonged bleeding. This excessive
bleeding is distressing for both patients and clinicians and
can delay completion of the procedure, compromise wound
healing, and predispose to infection.

We present the case of a 21-year-old pregnant woman
with congenital deficiency of Factor VII and Glanzmann’s
thrombasthenia, a platelet dysfunction disease.

Congenital Factor VII deficiency, first described by
Alexander et al. in 1951 [1], is an autosomal recessive condition
that produces severe deficiency in the homozygote and
moderate deficiency without a bleeding tendency in the
heterozygote, with an estimated incidence of 1 in 500,000 in
Caucasians [2]. In severe Factor VII deficiency Factor VII,

levels cannot reliably determine the clinical manifestations.
Patients with Factor VII deficiency are often asymptomatic
but may bleed during invasive procedures. Severe bleeding
tends to occur in individuals with Factor VII activity lev-
els of 2% or less of normal. Other clinical presentations
include spontaneous epistaxis, deep subcutaneous bleed-
ing, genitourinary and gastrointestinal hemorrhages, and
hemarthrosis, which are the commonmanifestations, but can
occasionally result in fatal bleeding [3].

Glanzmann’s thrombasthenia was first identified in 1918
[4] and described as an inherited disorder characterized by
platelets of normal size that failed to spread on a surface and
failed to support clot retraction [5]. The defect in platelet
aggregation is directly related to a defect in the membrane
glycoprotein IIb-IIIA, which is either absent in type I (<5%
GPIIb-IIIa) and type II (5–20% GPIIb-IIIa) or variant (based
on typical platelet function abnormalities in spite of platelet
GPIIb-IIIA concentrations that are 50–100% of normal) [6].
It is an autosomal recessive disease caused by abnormality of
the platelet membrane glycoprotein GPIIb-IIIa resulting in
absent or decreased platelet aggregation. The clinical course
is variable and may be unpredictable in the same patient.
Clot retraction is also affected which leads to delayed wound
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Table 1: Results of daily blood tests and treatment.

Before surgery After surgery 6 hours after surgery Day 2 Day 3 Day 4 Day 5
PT 54% 55% 54% 52% 45% 49% 51%
Bleeding time 6mins 40 sec 6mins 15 sec 7mins 5mins 45 sec 9min 30 sec 6min 50 sec 6min 30 sec

Treatment 2 u FFP 2 u FFP 2 u FFP 2 u FFP 2 u FFP 2 u FFP 2 u FFP
5 u plts 5 u plts 5 u plts 5 u plts 5 u plts

PT: prothrombin time; FFP: fresh frozen plasma; plts: platelets.

healing. The signs of Glanzmann’s thrombasthenia occur
early in life and include easy bruising, epistaxis, menorrhagia,
postpartum bleeding, and surgical bleeding which can be
life-threatening [7, 8]. Heterozygotes with half the normal
concentration of platelet GPIIb-IIIa have no abnormalities of
platelet function and no clinically significant bleeding [8].

2. Clinical Case

A21-year-oldChileanwomanpresented to theDepartment of
Obstetrics with a pregnancy of 8 weeks. She had previously
been diagnosed at the age of 14 years with congenital defi-
ciency of Factor VII and Glanzmann’s thrombasthenia as a
result of a family history and evaluation formenorrhagia. Her
parents both had a normal prothrombin time and bleeding
time as did two brothers and one sister. Her remaining sister
had a prolonged prothrombin time, 37% with a Factor VII
level of 6% and a bleeding time of 11 minutes and 30 seconds
(normal range 2–8 minutes), and had been diagnosed as
result of recurrent epistaxis and menorrhagia.

The patient’s blood tests revealed a prothrombin time
(PT) of 39% (normal range 70–100%) with a Factor VII
level of 5% (normal 50–100%), a thromboplastin time of
34 seconds (normal range 23–39 seconds), a platelet count
of 213,000/mm3 with normal morphology, and a bleeding
time of 9 minutes, 30 seconds (normal range 2–8 minutes).
Platelet aggregation studies showed decreased aggregation
with epinephrine (15% normal), ADP (17% normal), and
collagen (10% normal) and normal aggregation with risto-
cetin. However, GPIIb-IIIa expression on the platelets as
determined by flow cytometry was 48%. This is consistent
with the variant type of Glanzmann’s thrombasthenia, with
reduced aggregation and near normal levels of GPIIb-IIIa
expression.

She had not had previous dental extractions or surgery
and there was no history of epistaxis, gingival bleeding, or
hemorrhagic episodes. Apart from the oral anticontraceptive,
she was not on medication.

Pregnancy was uneventful with no episodes of hemor-
rhage and fetal growth was normal. An elective induction
of labor was planned at 39 weeks, with support using fresh
frozen plasma (FFP) at a dose of 15mL/kg to maintain the
PT > 50% and platelet transfusions at a dose of 5 units/day to
maintain the bleeding time in the normal range. Eight hourly
oral tranexamic acid at a dose of 500mg was planned to start
at day −1 to day +20 postpartum. At the end of pregnancy, the
prothrombin time of the patient was 46% and the bleeding
time was 9 minutes, and FVII levels had increased to 9% but
platelet aggregation studies and expression ofGPIIb-IIIawere
not repeated.

Thepatient went into labor at 38weeks and 5 days. During
labor, the patient underwent emergency caesarian section
owing to a suspected fetal distress. The patient gave birth to a
3.8 kg girl with Apgar scores of 7 and 8; the baby had a normal
prothrombin and bleeding time. Surgery was complicated
by uterine atony and hemorrhage, which was managed with
fluid replacement, hemocomponents, oxytocin, ergomovine,
misoprostol, and carbetocin according to standard practice
[9]. The patient finally required transmural uterine compres-
sion sutures using the B-Lynch method, which resulted in
hemostasis.

Table 1 shows the daily FFP and platelet requirements
based on the PT and bleeding time.The tests were performed
before transfusion of either FFP and/or platelets. As there was
a functional response to platelet transfusionwith a shortening
of the bleeding time, platelet increments after transfusion
were not determined. Clinically, there was no significant
hemorrhage following caesarian and shewas discharged from
hospital on day 6.

Outpatient control 10 days after surgery was normal
with no signs of hemorrhage; PT was 35% with a bleeding
time of 9 minutes, 10 seconds. A second control at 20 days
showed a healedwound, but no signs of external hemorrhage,
and a pelvic ultrasound showed no collections. The PT and
bleeding time were prolonged and in the usual range for the
patient. A total of 25 u de platelets and 14 u of FFP were used
as profilaxis, and during surgery a further 2 u red cells, 2 u
FFP, and 5 u of platelets were transfused.

3. Discussion

Factor VII deficiency should be suspected in patients with
a prolonged prothrombin time and normal thromboplastin
time and the diagnosis confirmedwith the Factor VII specific
assay. Patients taking oral anticoagulants and/or vitamin K
deficiency should be excluded based on the clinical history
and in Factor VII deficiency there is failure to improve
the prothrombin time with vitamin K. It has been reported
that many surgical procedures in patients with deficient
Factor VII are well tolerated and may be performed without
replacement therapy, such as caesarian section, tonsillectomy,
and circumcision [10]. It has been proposed that replacement
therapy should be available for use if required. There is no
recommended level required for cesarean section and we
recommended that an initial level of 50% should be achieved
as Factor VII has a short half-life of 2–4 hours. Replacement
therapy can be in the form of fresh frozen plasma but carries
the risk of volume overload if repeated transfusions are
needed. Specific Factor VII concentrates are available, but
cost is a prohibitive factor in Chile, whereby a specific dose
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is given based on weight and degree of Factor VII deficiency.
However, unlike hemophilia patients where a specific level
of FVIII is associated with bleeding severity this is not true
with Factor VII deficiency and replacement therapy is given
on a clinical basis, which for the short half-life of Factor VII
may need to be frequent. In women heterozygotic for FVII
deficiency, there is a significant increase in FVII levels during
pregnancy and for this reason postpartum hemorrhages may
be lower than expected [11]. In patients with severe FVII
deficiency, as in our case, this increase may be limited.
Kulkarni et al. [12] reviewed whether or not FVII prophylaxis
should be used during delivery. They analyzed 62 women
with FVII deficiency and 94 live births between 1953 and
2011. Women undergoing caesarean section were 2.9 times as
likely to receive prophylaxis compared with vaginal delivery.
Postpartum hemorrhage occurred in 10% of deliveries with
prophylaxis compared with 13% of those that did not. The
prepregnancy median serum FVII levels of 5.5% were similar
between the two groups and the authors concluded that
prophylaxis is not necessary. However, they recommended
that recombinant FVIIa should be available if needed.

Current guidelines recommend a dose of 90𝜇g/kg repeat-
ed every 2 hours after surgery [13]. A successful delivery
by caesarean section using recombinant FVIIa was reported,
using a dose of 20𝜇g/kg 30 minutes before surgery and then
every three hours during the 48 hours after surgery. Due to
the risk of thrombosis reported with the use of recombinant
FVIIa, they used prophylaxis against thrombosis with enoxa-
parin 4000UI a day subcutaneously starting 6 hours after
surgery for 5 days [14].

The treatment of platelet function disorders such as
Glanzmann’s thrombasthenia is with platelet transfusions,
which again are given on a clinical basis. However, with
repeated platelet transfusions, the development of anti-
GPIIb/IIIa antibodies and/or anti-HLA antibodies leads to
the development of platelet refractoriness. In these patients,
recombinant Factor VIIa at a dose of 90 𝜇g/kg appears to be
an effective and relatively safe treatment for bleeding and sur-
gical prophylaxis [15]. After FVIIa infusion, there is improved
clot structure with increased resistance to proteolysis [14]
and thought to act synergistically with platelet activation
[16]. In Chile, HLA matched platelets are not available, and
therefore the detection of HLA antibodies is not routinely
evaluated in these patients. Similarly, the detection of anti-
GPIIb-IIIa antibodies is not available, and response to platelet
transfusions was based on the bleeding time.

Siddiq et al. [17] reviewed the literature of the manage-
ment and outcomes of pregnancy in mothers with Glanz-
mann thrombasthenia; they identified three single center case
series and 31 detailed case reports of 40 pregnancies in 35
women. Antenatal bleeding occurred in 50% of cases, which
was usually mild and mucocutaneous. Primary postpartum
hemorrhage occurred in 34% and secondary postpartum
hemorrhage occurred in 24% and was frequently severe.
Treatments to prevent and treat postpartum hemorrhage
varied, and most women received platelet transfusions, with
or without recombinant FVIIa. They also reported that
maternal alloimmunization to platelets occurred in 73% of
pregnancies.

The use of recombinant FVIIa has been used successfully
to treat postpartum hemorrhage, especially in those women
in whom platelet transfusions have failed to arrest the
hemorrhage, because of antiplatelet antibodies and/or who
are refractory to platelet transfusions [18].

In our patient, the logical treatment for combined Factor
VII deficiency and Glanzmann thrombasthenia would be
recombinant FVII. However, the high cost of recombinant
FVIIa is prohibitive in developing countries or where the
patient has to assume part or all of the cost. This was
the reason for using a combination of FFP and platelet
transfusions. We monitored the response to treatment using
PT; the use of FVII levels in our hospital is not practical.
Although it is possible to measure FVII levels, the samples
are sent to another center, with the results being available in
five working days, which means that daily monitoring and
therapy adjustment are not possible. Therefore, the PT was
used as an alternative measure of replacement therapy needs
and the bleeding time was used likewise for platelet therapy.
The bleeding time is a poor predictor for bleeding during
surgery; in patients without a clinical history of abnormal
bleeding, the preoperative bleeding time lacks clinical benefit
[19]. However, it is useful for assessing platelet function in
patients with hemorrhagic disorders [20], and in this case
it was used as an indication of therapy response to platelet
transfusions.

The patient had been transfused twice previously with a
total of 10 units of platelets at the age of 14 years, as there
was a good functional response to platelet transfusions as
evidenced by the shortening of the bleeding time. We did not
evaluate platelet increments after transfusion.Theuse ofHLA
matched platelets is not possible in Chile and as such may
be an argument for using recombinant FVIIa to prevent the
risk of alloimmunization. Similarly, the ongoing surveillance
of alloantibody titers is not possible during pregnancy.

Oral eight-hourly tranexamic acid at a dose of 500mg
was used according to the recommendations [13]. General
anesthesia was used for the cesarean section as regional
anesthetics are contraindicated for the risk of hemorrhage.
Uterotonics were used in the third stage of labor as recom-
mended. As recombinant FVIIa was not used in our patient,
prophylaxis against thrombosis was not used, the risks of
hemorrhage being considered to be greater than thrombosis.

It is important to stress the need for a multidisciplinary
approach for managing these patients, and for the newborn
infants, whomay be affected by thrombocytopenia secondary
to maternal transfer of alloantibodies or for inheritance of
Glanzmann thrombasthenia and have platelet dysfunction
in addition to thrombocytopenia. Given the prevalence of
alloimmunization in Glanzmann thrombasthenia and the
serious fetal sequelae, fetal thrombocytopenia should be
considered in all women with this condition, irrespective of
prior platelet transfusions ormeasurable alloantibodies in the
maternal plasma [13]. A rising titre of maternal alloantibody,
the development of platelet refractiveness, or a previous
pregnancy complicated by fetal thrombocytopenia confers an
increased risk of an adverse fetal outcome [18].

Normal pregnancy is associated with hemostatic changes,
all contributing to maintaining placental function and
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preventing excessive bleeding during delivery. During preg-
nancy, the concentrations of the coagulation factors VII, VIII,
IX, X, and XII and vonWillebrand factor all rise significantly,
accompanied by a relevant increase in the concentration of
plasma fibrinogen [21, 22]. Factor VII may increase as much
as tenfold during pregnancy [21]. Although in our case the
FVII levels only increasedmarginally to 9%, it may have been
sufficient to decrease the risk of hemorrhage. These changes
are normally reversed by five weeks after delivery [22].

4. Conclusions

We present the successful management of a rare case of
combined severe FVII deficiency and Glanzmann thrombas-
thenia, using FFP and platelet transfusions as prophylaxis,
in combination with tranexamic acid and uterotonics in
the third stage of labor. Close monitoring of basic tests of
hemostasis, the PT, and bleeding timewere used to determine
the need for replacement therapy.

Consent

The patient provided an informed written consent as estab-
lished by Chilean Law.

Conflict of Interests

The authors report no conflict of interests.

Acknowledgment

The authors wish to thankMrs. AnaMaria Palazuelos for her
help in writing this paper.

References

[1] B. Alexander, R. Goldstein, G. Landwehr, and C. D. Cook,
“Congenital SPCA deficiency: a hitherto unrecognized coag-
ulation defect with hemorrhage rectified by serum and serum
fractions,”The Journal of Clinical Investigation, vol. 30, no. 6, pp.
596–608, 1951.

[2] D. C. Caldwell, R. A. Williamson, and J. C. Goldsmith,
“Hereditary coagulopathies in pregnancy,” Clinical Obstetrics
and Gynecology, vol. 28, no. 1, pp. 53–72, 1985.

[3] Y. C. Horng, Y. H. Chou, R. L. Chen, K. I. Y. Tsou, and K.
H. Lin, “Congenital factor VII deficiency complicated with
hemoperitoneum and intracranial hemorrhage: report of a
case,” Journal of the Formosan Medical Association, vol. 92, no.
1, pp. 85–87, 1993.

[4] S. Bellucci, G. Damaj, B. Boval et al., “Bone marrow transplan-
tation in severe Glanzmann’s thrombasthenia with antiplatelet
alloimmunization,” BoneMarrow Transplantation, vol. 25, no. 3,
pp. 327–330, 2000.

[5] H. Braunsteiner and F. Pakesch, “Thrombocytoastenia and
thrombocytopatia . Old names and new diseases,” Blood, vol.
11, no. 11, pp. 965–976, 1956.

[6] J. Caen, “Glanzmann’s thrombostenia,” in Bailliere’s Clinical
Hematology, J. Caen, Ed., vol. 5, pp. 609–625, Bailliere’s Tindall,
London, UK, 2nd edition, 1989.

[7] J. N. George, J. P. Caen, and A. T. Nurden, “Glanzmann’s
thrombasthenia: the spectrumof clinical disease,”Blood, vol. 75,
no. 7, pp. 1383–1395, 1990.

[8] S. Bellucci and J. Caen, “Molecular basis of Glanzmann’s
Thrombasthenia and current strategies in treatment,” Blood
Reviews, vol. 16, no. 3, pp. 193–202, 2002.

[9] A. Jacobs, “Causes and Treatment of PPH. UpToDate Version
17.1,” 2009, http://www.uptodate.com/.

[10] A. J. Yorke and M. J. Mant, “Factor VII deficiency and surgery:
is preoperative replacement therapy necessary?”The Journal of
the American Medical Association, vol. 238, no. 5, pp. 424–425,
1977.

[11] L. M. Baumann Kreuziger, C. T. Morton, and M. T. Reding,
“Is prophylaxis required for delivery in women with factor VII
deficiency?” Haemophilia, vol. 19, no. 6, pp. 827–832, 2013.

[12] A.A.Kulkarni, C.A. Lee, andR.A.Kadir, “Pregnancy inwomen
with congenital factor VII deficiency,” Haemophilia, vol. 12, no.
4, pp. 413–416, 2006.

[13] P. H. B. Bolton-Maggs, E. A. Chalmers, P. W. Collins et al., “A
review of inherited platelet disorders with guidelines for their
management on behalf of the UKHCDO,” British Journal of
Haematology, vol. 135, no. 5, pp. 603–633, 2006.

[14] J. F. Comes, J. Devignes, O. Thiebaugeorges, M. E. Briquel,
and T. Lecompte, “Prophylactic use of a recombinant activated
factor VII in delivery haemorrhage by caesarean in a woman
with major factor VII deficiency: a case report,” Annales de
Biologie Clinique, vol. 69, no. 6, pp. 713–719, 2011.

[15] M. C. Poon, R. d’Orion, I. Hann et al., “Use of recombinant
Factor VIIa in patients with Glanzmann thrombasthenia,”
Seminars in Hematology, vol. 38, pp. 21–25, 2001.

[16] Y. Dargaud, J. C. Bordet, M. C. Trzeciak, C. Vinciguerra, and
C. Negrier, “A case of Glanzmann’s thrombasthenia successfully
treated with recombinant factor viia during a surgical proce-
dure: observations on the monitoring and the mechanism of
action of this drug,” Haematologica, vol. 91, no. 6, pp. 58–61,
2006.

[17] S. Siddiq, A. Clark, and A. Mumford, “A systematic review of
the management and outcomes of pregnancy in Glanzmann
thrombasthenia,” Haemophilia, vol. 17, no. 5, pp. e858–e869,
2011.

[18] S. Sugihara, S. Katsutani, H. Hyodo et al., “Postpartum hem-
orrhage successfully treated with recombinant factor VIIa in
Glanzmann thromboasthenia,”Rinsho ketsueki, vol. 49, no. 1, pp.
46–50, 2008.

[19] P. Peterson, T. E. Hayes, C. F. Arkin et al., “The preoperative
bleeding time test lacks clinical benefit: College of American
Pathologists’ and American society of clinical pathologists’
position article,” Archives of Surgery, vol. 133, no. 2, pp. 134–139,
1998.

[20] E. R. Burns and C. Lawrence, “Bleeding time: a guide to
its diagnostic and clinical utility,” Archives of Pathology and
Laboratory Medicine, vol. 113, no. 11, pp. 1219–1224, 1989.

[21] Y. Stirling, L.Woolf, andW.R. S.North, “Haemostasis in normal
pregnancy,”Thrombosis and Haemostasis, vol. 52, no. 2, pp. 176–
182, 1984.

[22] I. A. Greer, “Haemostasis and thrombosis in pregnancy,” in
Haemostasis and Thrombosis 3, A. L. Bloom, C. D. Forbes, D.
P. Thomas et al., Eds., Churchill Livingstone, Edinburgh, UK,
3rd edition, 1985.


