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Abstract
Introduction: Women with inherited platelet receptor defects (IPRD) may have an in-
creased risk of heavy menstrual bleeding (HMB) and postpartum haemorrhage (PPH).
Aim: To present a systematic overview of the literature on the prevalence and man-
agement of menstrual and obstetrical bleeding in women with IPRD.
Methods: Electronic databases were searched for original patient data on the preva-
lence and management of HMB and PPH in women with known IPRD or who were 
being investigated for IPRD.
Results: Sixty-nine papers (61 case reports/series and 8 cohort studies) were in-
cluded. Overall, studies were rated as ‘poor quality’. The included cohort studies re-
ported HMB in 25% (13/52) of women with Bernard-Soulier syndrome and in 22.1% 
(34/154) of women with Glanzmann thrombasthenia. In total, 164 deliveries in 
women with IPRD were described. Excessive bleeding occurred in 16.9% (11/65) of 
deliveries described in the largest cohort. PPH occurred in 63.2% (55/87) of deliver-
ies described in case reports/series. PPH occurred in 73.7% (14/19) of deliveries that 
were not covered by prophylaxis compared with 54.2% (32/59) of deliveries that 
were (OR = 2.36, 95% CI 0.75-7.40). Neonatal bleeding complications were reported 
in 10.0% (8/80) of deliveries. In all (6/6) deliveries with neonatal bleeding complica-
tions wherein the presence of alloantibodies was investigated, either antiplatelet or 
anti-HLA antibodies were detected.
Discussion/Conclusion: Menstrual and particularly obstetrical bleeding problems 
frequently occur in women with IPRD, based on small case reports and series of poor 
quality. International collaboration, preferably on prospective studies, is needed to 
improve clinical management of women-specific bleeding in IPRD.
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1  | INTRODUC TION

Inherited platelet receptor defects (IPRD) are a subgroup of in-
herited platelet disorders (IPD) characterized by qualitative or 
quantitative deficiencies in platelet membrane receptors.1 The 
group comprises six disorders: Glanzmann thrombasthenia (GT), 
Bernard-Soulier syndrome (BSS), platelet-type von Willebrand 
disease (PT-VWD), ADP receptor (P2Y12) defects, thromboxane 
A2 receptor (TxA2) defects and glycoprotein VI (GPVI) deficiency. 
These receptor defects cause impaired primary haemostasis at 
the site of a blood vessel injury, often leading to a  bleeding di-
athesis.1 In Western countries, the population prevalence of GT 
and BSS is approximately 1 in 1 000 000.2 Prevalence of the other 
IPRD is unknown, but less than a hundred affected individuals 
with TxA2 and P2Y12 deficiency worldwide have been reported 
in the literature, unlikely reflecting the true prevalence.3 PT-VWD 
and TxA2 defects are inherited in an autosomal dominant pat-
tern, whereas GT, BSS, P2Y12 defects and GPVI deficiency are all 
autosomal recessive disorders. GT and BSS are more common in 
populations with a high incidence of consanguineous marriages, 
such as some communities in Iran.3

Clinical manifestations are diverse and may vary from recurrent 
mucocutaneous bleeding such as epistaxis, gingival bleeding, pete-
chiae and abnormal bruising to less common but potentially fatal 
manifestations such as intracranial and postpartum haemorrhage 
(PPH).3 Moreover, affected women often suffer from heavy men-
strual bleeding (HMB).4-6 HMB in women with IPRD can be chal-
lenging to manage and has been associated with a reduced quality 
of life.7,8 Furthermore, women appear to have an increased risk of 
develop PPH. Previous reviews on pregnancy outcomes in women 
with GT and BSS report a PPH prevalence of 34% and 33%, respec-
tively.9,10 These numbers are generally higher than the population 
prevalence of PPH, which is approximately 19%.11,12 Neonates are 
at increased risk of bleeding, such as intracranial haemorrhage 
and subsequent death, due to placental transfer of maternal an-
tiplatelet antibodies directed against foetal thrombocytes.3 Thus, 
pregnancy in women with IPRD can cause severe maternal and 
neonatal morbidity and even mortality.

Accurate data on the prevalence of HMB and PPH in women 
with IPRD are lacking, and clinical guidelines on the manage-
ment are currently based on empirical evidence, as the separate 
IPRD are rare and randomized controlled trials have not been 
performed.13 In 2006, the UKHCDO formulated guidelines for 
pregnancy in women with severe platelet disorders, including GT 
and BSS.3 Most of these guidelines were based on expert opinion 
and case reports. In a review paper by Grainger et al (2018), these 
guidelines were re-evaluated, yet no consistent approach to the 
prevention or treatment of bleeding complications is provided.2

The aim of this paper is to present an overview of the literature 
on the prevalence and management of menstrual and obstetrical 
bleeding in women with IPRD to provide a complete literature back-
ground aiding clinical decision-making.

2  | METHODS

2.1 | Protocol and registration

The protocol details for this systematic review can be found in the 
International Prospective Register of Systematic Reviews (registra-
tion number CRD42018115116).14 This review was conducted in ac-
cordance with the Preferred Reporting Items for Systematic Review 
and Meta-Analyses (PRISMA) statement and Cochrane methods.15,16 
The database search covered all IPD, but due to the amount of data, 
the authors decided to focus on IPRD in this review.

2.2 | Review questions

This systematic review addresses the following research ques-
tions: (a) What has been published on the prevalence of HMB in 
women with IPRD? (b) What has been published on the prevalence 
of pregnancy-related bleeding in women with IPRD reported in lit-
erature? (c) Which management strategies have been published on 
women with IPRD and HMB? and (d) Which management strategies 
have been published on women with IPRD and pregnancy-related 
bleeding?

2.3 | Inclusion and exclusion criteria

Studies were considered eligible for inclusion if they had an obser-
vational or interventional study design and included women already 
diagnosed with IPRD or women with HMB or PPH who were investi-
gated for platelet receptor defects. Only studies in English or Dutch, 
concerning the prevalence and management of HMB and pregnancy-
related bleeding and containing original patient data, were included. 
Abstracts, posters and articles without full-text access as well as 
articles that merely mentioned the prevalence of IPRD in a group of 
women with HMB were excluded.

2.4 | Data sources and search strategy

The electronic bibliographic databases PubMed, The Cochrane 
Library, Embase and CINAHL were searched up to the 16th of 
January 2019. A combination of search terms and MeSH/Emtree 
terms related to IPD, HMB and pregnancy was used (Appendix S1). 
No search limits were applied.

2.5 | Study selection

Search results were merged using Mendeley Reference Management 
Software, and duplicate references were removed using the 
Mendeley Deduplicate Tool and by hand. Two reviewers (PS and 
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MP) independently screened the titles and abstracts to identify 
potentially relevant articles. Subsequently, full-text papers were 
retrieved and assessed on eligibility by two independent reviewers 
(PS and MP). Whenever the full text of an article was unobtain-
able, the corresponding author was contacted once. Any difference 
of opinion between the reviewers concerning study selection was 
resolved by consulting a third reviewer (KG). Cross-referencing was 
conducted in the included studies and relevant reviews.

2.6 | Data extraction

One reviewer (PS) extracted data from the included articles using a 
standardized data collection form (Appendix S2). A second reviewer 
(MP) double-checked all articles for accuracy of data extraction. 
HMB was defined as a Pictorial Blood Loss Assessment Chart (PBAC) 
score > 100, reflecting at least one menstrual cycle.17 In the absence 
of PBAC scores, the author's definition of HMB was used. Primary 
PPH was defined as estimated blood loss ≥ 500 mL occurring within 
24 hours of delivery, and severe PPH was defined as estimated blood 
loss ≥ 1000 mL.18 Secondary PPH was defined as excessive bleeding 
requiring medical attention between 24 hours and three months after 
delivery.18 Treatment of HMB or PPH could consist of desmopressin 
(DDAVP), iron supplements, hormonal treatment, antifibrinolytics, 
uterotonic agents, blood products, surgery or other interventions 
(eg fibrinogen concentrates, local compression devices and crystal-
loids). Prophylactic treatment for delivery and the postpartum period 
included measures taken to prevent PPH and could consist of blood 

products (erythrocytes, platelets, plasma, coagulation factors, plas-
mapheresis), recombinant Factor VIIa (rFVIIa), DDAVP or other pre-
ventive measures (eg steroids, uterotonic agents, antifibrinolytics, 
fibrinogen concentrate and operative and invasive procedures such as 
preventive hysterectomy and embolization). Study design was based 
upon the following criteria: a cohort study in case all eligible patients 
during a certain time period were included in the study, and a case se-
ries if patient selection was not described.19 Any doubt regarding the 
extraction of data was resolved by consulting a third reviewer (KG).

2.7 | Quality assessment

One reviewer (PS) assessed the quality of each included study 
through an adjusted Chambers scale, and each assessment was 
checked by a second reviewer (MP) (Appendix S3).20 This adjusted 
version of the Chambers scale including only criteria relevant to the 
included study designs was used to provide an illustrative reflec-
tion of the quality of small case series. Studies were rated as ‘good’, 
‘satisfactory’ or ‘poor’. Any doubt regarding quality assessment was 
resolved by consulting a third reviewer (KG).

2.8 | Data synthesis

The quantitative results were described separately for case reports 
and series and cohort studies. A descriptive overview was provided 
for prevalence and (prophylactic) treatment of HMB in women with 

F I G U R E  1   PRISMA flow diagram of 
study selection [Colour figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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IPRD and for deliveries and the postpartum period in women with 
IPRD. Due to the limited amount of data on the different subtypes 
of IPRD, it was not possible to perform any subgroup analyses. A 
narrative synthesis on menstruation includes patient and menstrua-
tion characteristics and treatment of HMB. A narrative synthesis on 
pregnancy includes patient and pregnancy characteristics, prophy-
laxis for delivery, PPH and neonatal outcome.

3  | RESULTS

A total of 1261 articles were screened after duplicate removal and 
addition of eleven articles identified through cross-reference search-
ing (Figure 1). One hundred and thirty-two articles were examined 
in full text, of which 69 were eventually included in this systematic 
review. These comprised 61 case reports and series 13,21-80 and eight 
cohort studies.4,81-87 The exact number of women with HMB is un-
certain due to incomplete reporting in one article.87 In total, 164 de-
liveries in women with IPRD were described.

3.1 | Quality assessment

A summary of the quality assessment of the included studies according 
to the study population size is provided in Table 1. A complete over-
view of the quality assessment of each included study is provided in 
Appendix S4. None of the included studies were considered of high 
quality. Three studies (4.3%) were rated as ‘satisfactory’ and the re-
maining 66 studies (95.7%) were rated as ‘poor’. Main limitations were 
seen across the entire quality assessment including the lack of diag-
nostic criteria, inadequate reporting of the outcome measures and the 
absence of reporting on prognostic/confounding factors.

3.2 | Narrative synthesis of results on menstruation

3.2.1 | Data from case reports and series

A total of 32 women with at least one episode of HMB were de-
scribed in 18 case reports and series. These included 18 women 
with GT (56.3%) and 14 women with BSS (43.8%). No data were 
available on PT-VWD, TxA2, P2Y12 and GPVI deficiency. Mean 
age (±SD) was 19  years (7.67) in the 21 cases with available in-
formation. Median age at diagnosis of IPRD was 15 years (range 
14 months – 50 years) in the 17 women for whom this was docu-
mented. HMB had been present since menarche in 80% (16/20) of 
cases in which the timing of the first manifestation of HMB was 
reported.

None of the individual cases used PBAC scores to diagnose 
HMB. HMB was defined as blood loss > 80 mL per menstrual cycle 
in 9.4% (3/32) of individual cases. Menstrual bleeding was described 
as ‘mild’ or ‘moderate’ in 9.4% (3/32) of women, described as ‘pro-
longed’, ‘severe’, ‘excessive’ or ‘unrestrainable’ in 65.6% (21/32) of TA
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women. In the remaining 15.6% (5/32) of cases, no other description 
than ‘meno- or metrorrhagia’ was given.

All included women received treatment for HMB (Figure 2). Most 
frequently prescribed treatments were blood products, hormonal ther-
apy and antifibrinolytics, in 87.5% (28/32), 84.4% (27/32) and 53.1% 
(17/32) of women, respectively. Blood products consisted of red blood 
cell transfusions in 22 women, platelet transfusions in twenty women, 
whole blood transfusions in five women, plasma transfusions in four 
women and for one woman, the type of transfusion was unspecified. 
Two women were treated with DDAVP. They did not experience any 
adverse events such as hyponatremia due to this treatment. Surgery 
for HMB was performed in 21.9% (7/32) of women and mainly in-
cluded thermal endometrial ablation and examination under anaesthe-
sia (EUA) with uterine tamponade. Three (9.4%) women also received 
other forms of therapy including uterotonic agents, steroids and IVIG. 
No deaths due to HMB were reported.

3.2.2 | Data from cohort studies

Seven cohort studies with information about menstruation described 
a total of 189 women with GT and 58 women with BSS (Table 2).

Four cohort studies investigated the prevalence of HMB in 
women with IPRD.4,82,86,87 Overall, 25% (13/52) of women with BSS 
experienced at least one episode of HMB 82,86 and 22.1% (34/154) 
of women with GT experienced HMB,4,86 but the exact number was 
uncertain due to incomplete reporting in one article.87 Awidi et al 
and Vijapurkar et al report the following blood product use: 48% 
(12/25) of women together received 140 units of blood and 80 units 
of platelets for treatment of HMB during a total follow-up of 145 
patient years and 11.8% (2/17) of women required more than a hun-
dred units of platelets and whole blood transfusions over the course 
of more than twenty years, respectively.86,87

Three cohort studies investigated the prevalence of IPRD in 
women with HMB.83-85 Out of 104 women who presented at the 

emergency department in India with complaints of menorrhagia 
not caused by local pelvic pathology or hormonal disorders, 6.7% 
(7/104) was diagnosed with GT and 1.0% (1/104) with BSS (Table 2).

3.3 | Narrative synthesis of results on pregnancy

3.3.1 | Narrative synthesis of data from case 
reports and series

A total of 90 deliveries were described in 45 case reports and se-
ries in 66 women with IPRD. In 37.9% (25/66) of women, diagnosis 
had been made before pregnancy, in 6.1% (4/66) during pregnancy 
and in 6.1% (4/66) after pregnancy. For the remaining 50.0% (33/66) 
of women, the timing of diagnosis in relation to pregnancy was not 
stated. 10.6% (7/66) of women were known to be born to consan-
guineous parents. Bleeding history before pregnancy was docu-
mented in 84.8% (56/66) of women, and a bleeding tendency was 
reported in 96.4% (54/56) of women. The most common bleed-
ing symptoms were epistaxis (48.1%), menorrhagia (46.3%), easy 
bruising (22.2%) and gingival bleeding (13.0%). Antenatal bleeding 
was reported in 41.2% (21/30) of pregnancies where the antepar-
tum period was described. The mean maternal age at delivery was 
28 years ± 5.08 SD. Information on alloantibody formation (against 
HLA and/or the lacking glycoprotein) was available in 43.3% (39/90) 
of deliveries, and they were present in 66.7% (26/39). The mode of 
delivery was reported in 92.2% (83/90) of deliveries and comprised 
39.8% (33/83) normal vaginal deliveries, 7.2% (6/83) assisted vaginal 
deliveries (3 forceps deliveries, 2 vacuum extractions and 1 unspeci-
fied instrumental delivery) and 53.0% (44/83) caesarean sections.

Peri- and postpartum prophylactic treatment
Information on prophylactic therapy administration was available in 
88.9% (80/90) of individual cases. Overall, 75.0% (60/80) of deliver-
ies were covered by some kind of prophylaxis and 25.0% (20/80) of 

F I G U R E  2   Treatment of heavy 
menstrual bleeding according to the 
subtype of inherited platelet receptor 
defect. GT, Glanzmann thrombasthenia; 
BSS, Bernard-Soulier syndrome; rFVIIa, 
recombinant Factor VIIa; DDAVP, 
desmopressin; Other = steroids and 
immunoglobulins [Colour figure can be 
viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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deliveries were not (Figure 3). The included papers did not describe 
the reason for prophylaxis usage and, therefore, we could not distil-
late any differences between the group which received prophylactic 
treatment and the group which did not. Blood products were most 
often used as prophylaxis (85.0%, 51/60), followed by rFVIIa (15.0%, 
9/60) and DDAVP (1.7%, 1/60). Blood products consisted of platelet 
transfusions in 47 cases, platelet plus red blood cell transfusions in 
two cases and platelet-rich plasma in two other cases. Other pro-
phylactic therapies were given in 53.3% (32/60) of deliveries and 
included intravenous immunoglobulin (IVIG), steroids, oxytocin, an-
tifibrinolytics and in one case a caesarean hysterectomy. In the latter 
case, this preventive measure was taken because the patient had an-
tiglycoprotein IB/IX antibodies, but there were no suitable platelets 
available if life-threatening bleeding would occur.67

Postpartum haemorrhage
Information on the prevalence of PPH was available in 96.7% (87/90) 
of individual cases (Figure 4). In the 27.8% (25/90) of deliveries in 
which estimated blood loss during delivery was mentioned, median 
blood loss was 866 mL with a range of 50-2000 mL.23,25,27,30,32,34-

42,44,48,49,54,56,76 In all twenty of these articles, the method of blood 
loss estimation (eg weighted or visual estimation) was not speci-
fied. Other studies defined PPH as blood loss ≥ 500 mL without 
further specifying the exact amount of blood loss or elaboration 
on the definition of PPH.13,22,24,26,28,29,31,33,43,45,46,50-53,55,57,58,65,77-

80 Overall, PPH occurred in 63.2% (55/87) of deliveries. Severe 
PPH (≥ 1000 mL) occurred in 11.5% (10/87) of deliveries. Primary 

PPH was reported in 52.7% (29/55), secondary PPH in 47.3% 
(26/55), and in fifteen deliveries (27.3%), the timing of PPH was 
not stated. Both primary and secondary PPH were reported in 
27.3% (15/55) of deliveries.

PPH occurred in 73.7% (14/19) of deliveries that were not cov-
ered by prophylaxis compared with 54.2% (32/59) of deliveries that 
were (odds ratio (OR) = 2.36, 95% confidence interval (CI): 0.75-7.40, 
P = .14). For caesarean sections and vaginal deliveries, PPH incidence 
was 64.7% (22/34) and 71.9% (23/32), respectively (OR = 0.72, 95% 
CI: 0.25-2.04, P = .53).

Treatment of PPH was described in 94.8% (55/58) of deliveries 
(Figure 5). The most common therapies included blood products 
(83.9%, 47/55), uterotonics (45.7%, 21/55) and antifibrinolytics 
(23.9%, 11/55). No thrombotic complications or maternal deaths due 
to PPH were reported in any of the individual cases.

Neonatal outcome
Neonatal bleeding complications were reported in 10.0% (8/80; ma-
ternal diagnosis being GT n = 42, BSS n = 29, PT-VWD n = 5, TxA2 n = 3 
and P2Y12 n = 1) of deliveries with data on neonatal outcome. These 
included one foetal death due to severe third trimester gastrointestinal 
bleeding (maternal BSS),79 one in utero foetal death due to intracranial 
haemorrhage (maternal GT),38 one neonatal death six hours after de-
livery due to antepartum intracranial haemorrhage (maternal BSS),21 
one neonatal death 48 hours after delivery due to haemolytic disease 
of the newborn (maternal GT),47 one neonate suffering from bruising 

F I G U R E  3   Prophylaxis administration according to the 
subtype of inherited platelet receptor defect. GT, Glanzmann 
thrombasthenia; BSS, Bernard-Soulier syndrome; PT-VWD, 
platelet-type von Willebrand disease; TxA2, thromboxane A2 
receptor defects; P2Y12, ADP receptor defects. Prophylactic 
treatment for delivery is defined as measures taken to prevent 
PPH and could consist of blood products (erythrocytes, platelets, 
plasma, coagulation factors, plasmapheresis), recombinant 
Factor VIIa (rFVIIa), desmopressin (DDAVP), or other measures. 
Other = preventive hysterectomy, antifibrinolytics, uterotonic 
agents, fibrinogen concentrate and steroids [Colour figure can be 
viewed at wileyonlinelibrary.com]

F I G U R E  4   Prevalence of PPH according to the subtype 
of inherited platelet receptor defect and use of prophylactic 
treatment. ^No data available. GT, Glanzmann thrombasthenia; 
BSS, Bernard-Soulier syndrome; PT-VWD, platelet-type von 
Willebrand disease; TxA2, thromboxane A2 receptor defects; 
P2Y12, ADP receptor defects. Prophylactic treatment for 
delivery is defined as measures taken to prevent PPH and could 
consist of blood products (erythrocytes, platelets, plasma, 
coagulation factors, plasmapheresis), recombinant Factor VIIa 
(rFVIIa), desmopressin (DDAVP), or other measures (preventive 
hysterectomy, antifibrinolytics, uterotonic agents, fibrinogen 
concentrate and steroids). [Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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after vaginal delivery (maternal GT) 41 and three neonates that devel-
oped petechiae and ecchymoses shortly after caesarean sections (ma-
ternal BSS in all three cases).26 In 6/8 deliveries with neonatal bleeding 
complications, the presence of alloantibodies was investigated, and in 
all six, either antiplatelet or anti-HLA antibodies were present. None 
of these neonatal bleeding complications occurred during an instru-
mental delivery. Screening for postpartum neonatal thrombocytope-
nia was reported in 27 deliveries, of which the results were ‘normal’ 
or ‘no thrombocytopenia’ in fifteen neonates. A platelet count (range 
0-307.000/µL, seven neonates with a platelet count of < 100.000/µL) 
was provided in twelve neonates.

3.3.2 | Narrative synthesis of data from 
cohort studies

Three cohort studies with information on postpartum blood loss de-
scribed a total of 74 deliveries.4,81,82 These included 41 women with 
BSS and two women with PT-VWD. The exact number of women 
with GT is uncertain because of incomplete reporting, yet seven de-
liveries in women with GT were included.4

Noris et al (2014) conducted a retrospective, multicentre study 
evaluating 339 pregnancies in 181 women with different forms of 
inherited thrombocytopenia.81 They adapted two definitions of ex-
cessive bleeding at delivery: ‘excessive bleedings requiring blood 
transfusion’ (EBBT), which included transfusion of platelets and/or 
red blood cells, and ‘all excessive bleedings’ (AEB), which included all 
blood loss deemed larger than normal by the treating physician. Out 
of 21 deliveries in thirteen women with biallelic BSS (bBSS), EBBT was 
reported in 4.7% (1/21, 95% CI 0.1-23.8) and AEB in 14.2% (3/21, 95% 
CI 3-36.3). In 24 women with monoallelic BSS (mBSS), EBBT and AEB 
occurred in 2.5% (1/39, 95% CI 0.1-13.4) and 12.8% (5/39, 95% CI 4.2-
27.4) of deliveries, respectively. Out of five deliveries in two women 
with PT-VWD, 20% (1/5, 95% CI 0.5-71.6) was complicated by EBBT 
and 60% (3/5, 95% CI 14.6-94.7) by AEB. 38.2% (21/55) of neonates 

were affected by either bBSS, mBSS or PT-VWD; one of them (with 
mBSS) had postpartum bleeding symptoms in the form of petechiae.

A large single-centre retrospective study by Toogeh et al (2004) 
reported nine pregnancies in 131 investigated Iranian women of 
reproductive age with GT.4 Two out of nine pregnancies ended in 
spontaneous abortion, and one out of six caesarean sections was 
complicated by bleeding. No bleeding complications were reported 
in the one vaginal delivery. No information on prophylactic treat-
ment or neonatal outcome was provided.

Another retrospective study by Toogeh et al (2010) described 
four pregnancies in 49 investigated Iranian women with BSS.82 Two 
(100%) vaginal deliveries were complicated by bleeding requiring a 
hysterectomy, while the remaining two pregnancies ended in spon-
taneous abortion.

4  | DISCUSSION

In this paper, we reviewed all published literature on the prevalence 
and management of menstrual and obstetrical bleeding in women 
with IPRD. This review provides sufficient data to assume an in-
creased incidence of HMB in these women and highlights a markedly 
increased risk of peripartum maternal and neonatal bleeding.

The included cohort studies reported HMB in 25% (13/52) of 
women with BSS and in 22.1% (34/154) of women with GT. These 
numbers are higher than previously reported, yet previous HMB 
definitions are unclear. It is difficult to determine whether HMB can 
solely be attributed to the existing receptor defect, or whether gy-
naecological risk factors (eg uterine fibroids or ovulatory dysfunc-
tion) play a role too.88 Nonetheless, the high rates of HMB observed 
in our study vastly exceed the estimated population prevalence of 
8%-10% and call for increased awareness of HMB in women with 
IPRD.89 More importantly, the high rate of transfusion of blood prod-
ucts to treat HMB, greatly burdens women with IPRD and the use 
of blood products is associated with high costs and risks, and should 

F I G U R E  5   Treatment of postpartum 
haemorrhage according to the subtype 
of inherited platelet receptor defect. 
^No data available. GT, Glanzmann 
thrombasthenia; BSS, Bernard-Soulier 
syndrome; PT-VWD, platelet-type von 
Willebrand disease; TxA2, thromboxane 
A2 receptor defects; rFVIIa, recombinant 
Factor VIIa;  DDAVP,  desmopressin. 
Other = fibrinogen concentrates, local 
compression devices and crystalloids 
[Colour figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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therefore be minimized.86,87 The significant use of blood products 
may be explained by the lengthy period in which the included stud-
ies were published. Still, we believe greater effort should be made 
to move away from the use of blood products, where possible, to 
decrease the chance of alloantibody formation. For example, to 
prevent severe anemia due to HMB or PPH by timely administering 
hormonal treatment, antifibrinolytics, iron supplementation, rFVIIa 
and uterotinics. Currently, the optimal clinical management in this 
respect remains to be elucidated. In addition, HMB often required 
specifically platelets, with resultant high rates of alloimmunization, 
which in turn increases the risk of foetal complications in future 
pregnancies. Unfortunately, the majority of included cohort studies 
did not describe HMB treatment in detail, such as the use of rFVIIa, 
hormonal treatment and antifibrinolytics. Hence, we cannot draw 
any firm conclusions regarding the optimal management of HMB in 
women with IPRD.

Overall, PPH occurred in 63.2% (55/87) of deliveries in individual 
cases, which is vastly higher than previously reported in systematic 
reviews of pregnancy in GT and BSS.9,10 On the contrary, excessive 
bleeding occurred in only 16.9% (11/65) of deliveries described in 
the largest included cohort (n = 39 women).81 This difference may 
be explained by the effect of reporting and selection bias in case 
reports and series and the definition used by the authors of the men-
tioned cohort study (for example, abnormal bleeding based on the 
obstetrician's judgement). Visual estimation of blood loss has been 
proven to underestimate blood loss.90 Known risk factors for PPH 
such as uterus atony, a prolonged second stage of labour, previous 
caesarean section and retained placenta, are potential confounders 
that may have affected our results, yet have been infrequently de-
scribed.12 Our data show the ongoing risk of PPH for women receiv-
ing prophylactic treatment of 54.2% (32/59), compared with a PPH 
incidence of 73.7% (14/19) in the non-prophylactic group, with both 
incidences being much higher than currently seen in the general 
population.91 Although the number of included deliveries is small, 
these data indicate that more women might benefit from prophy-
lactic treatment and that current prophylaxis might be insufficient 
to prevent PPH. Furthermore, we observed a high rate of secondary 
PPH (47.3%, 26/55). These findings are in accordance with previously 
published results and highlight the need for optimizing peripartum 
management strategies.9,10 The difference in management strate-
gies for vaginal deliveries and caesarean sections, as recommended 
by the UK guidelines, is not evident from the included literature in 
this review.3 The heterogeneity of the included study population, 
the few deliveries per type of treatment strategy and unknown ob-
stetric confounders, makes subpopulation analysis and subsequent 
recommendations unreliable. For example, rFVIIa was mentioned as 
prophylaxis for PPH in only a few cases. The results of the current 
review are further limited given that the data were either relatively 
outdated, based on anecdotal evidence 9,10 or lack objective uniform 
definitions of PPH.13,81

This systematic review utilizes a thorough literature search in 
various online databases without publication date restrictions. The 
main limitations of this review relate to the low quality of evidence 

and incomplete reporting. The majority of included studies were 
small case reports and series of low quality, susceptible to reporting 
and selection bias, more commonly seen in rare diseases. The in-
cluded cohort studies were of higher quality, but generally less com-
prehensive in describing HMB and PPH management than the case 
reports and series. Moreover, most studies did not use objective or 
identical outcome measurements of HMB and PPH, such as PBAC 
scores and total blood loss in millilitres. Lastly, in some cases it was 
hard to distinguish whether a certain measure was used to prevent 
or treat PPH.

Our findings support current clinical guidelines that women with 
IPRD should be managed by a multidisciplinary team.3 Considering 
the remarkably high percentage (66.7%, 26/39 deliveries) of mater-
nal alloimmunization in our study, and its strong association with 
neonatal bleeding complications, we underline the importance of 
compatible HLA-matched platelets and monitoring of alloantibody 
titres during pregnancy to prevent platelet refractoriness and foetal 
alloimmune thrombocytopenia. Furthermore, we would like to high-
light the importance of optimization of prophylactic treatment, for 
example through continued administration of tranexamic acid and 
closer observation during the postpartum period. More women who 
currently do not receive prophylactic treatment might benefit from 
it.

We call for international collaboration to systematically gather 
data on the management of menstrual and obstetrical bleeding in 
women with IPRD. Large prospective studies using uniform objec-
tive definitions are needed to evaluate the true safety and efficacy 
of different management strategies to lay the foundation for evi-
dence-based clinical guidelines.

5  | CONCLUSION

Literature on the management of menstrual and obstetrical bleed-
ing in women with IPRD mainly comprises small case reports and 
series of poor quality. This review provides sufficient data to as-
sume an increased incidence of HMB associated with an unde-
sirable high consumption of blood products. There is a markedly 
increased risk of PPH, which is lowered with prophylactic hae-
mostatic therapy, but still high. Neonates appear to be at risk of 
bleeding complications if antiplatelet or anti-HLA antibodies are 
present. Large prospective studies are required to lay the founda-
tion for evidence-based guidelines on the management of HMB 
and delivery to reduce morbidity and mortality among women 
with IPRD and their newborns.
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