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PREGNANCY IN SPECIAL POPULATIONS: CHALLENGES AND SOLUTIONS

     Pregnancy in spe cial pop u la tions: chal lenges 
and solu tions prac ti cal aspects of man ag ing von 
Willebrand dis ease in preg nancy 
     Ozlem   Turan  1,2  and  Rezan Abdul   Kadir  1,2
1 Katharine Dormandy Haemophilia and Thrombosis Unit and Department of Obstetrics and Gynecology, Royal Free Hospital NHS Trust, London, UK ; 
and   2 EGA Institute for Women ’ s Health, University College London, London, UK 

   Pregnancy and child birth pose an impor tant hemo static chal lenge for women with von Willebrand dis ease (VWD) and 
can be asso ci ated with an increased risk of mater nal and neo na tal bleed ing com pli ca tions. VWD is a genet i cally 
and clin i cally het ero ge neous bleed ing dis or der caused by a defi  ciency or an abnor mal ity in the func tion of von Wille-
brand fac tor. Understanding inher i tance pat tern, hemo static response to preg nancy, and response to treat ment is essen-
tial for pro vi sion of indi vid u al ized obstet ric care and opti mal out come. A mul ti dis ci plin ary approach to man age ment with 
a close liai son between the obstet ric team and the hemo philia treat ment cen ter is required for con ti nu ity of care from 
pre con cep tion coun sel ing through to ante na tal, peripartum, and post par tum care. Delivery plan must be coor di nated 
by the mul ti dis ci plin ary team and include deci sions on place and mode of deliv ery, implementation of safe anal ge sia / 
anes the sia, and peripartum hemo sta sis. In this clin i cal case - based review, we aim to deliver evi dence - based prac ti cal 
guid ance for chal lenges encoun tered dur ing preg nancy and man age ment of child birth and puer pe rium.  

   LEARNING OBJEC TIVES 
   •    Evaluate the clin i cal chal lenges in the man age ment of preg nancy and child birth in VWD 
  •    Recognize het ero ge ne ity in the mater nal and fetal risks in dif fer ent types of VWD 
  •    Discuss mul ti dis ci plin ary man age ment and best prac tice for opti mal mater nal and neo na tal out come  

  CLINICAL CASE 
  A 20  year  old woman with severe type 2M von Willebrand 
dis ease (VWD) is preg nant at 10 weeks ’  ges ta tion. This 
is her fi rst preg nancy, and she is seen in the mul ti dis ci
plin ary clinic for women with bleed ing dis or ders at the 
hemo philia treat ment cen ter (HTC) to dis cuss and plan 
man age ment of preg nancy and deliv ery.  

 Preconceptional care and pre na tal diag no sis 
 Understanding dif fer ent types of inherited bleed ing dis or ders 
(IBDs), their inher i tance pat tern, and mater nal and fetal / neo
na tal bleed ing risks is impor tant for appro pri ate coun sel ing 
in rela tion to pre na tal diag no sis (PND) and plan ning man age
ment of preg nancy and child birth. Ideally, women with IBDs 
should be seen preconceptionally, to review their his toric 

diag no sis, per form genetic test ing when appli ca ble, and assess
their bleed ing risk and response to treat ment. 

 The inher i tance of most cases of type 1, 2A, 2B, and 
2M VWD is auto so mal dom i nant, with a 50 %  chance of an 
affected fetus in each preg nancy. Types 2N and 3 are inher
ited in an auto so mal reces sive man ner, 1  and there is a 25 %  
risk of hav ing an affected child in each preg nancy when 
both par ents are car ri ers of the genetic muta tion. Genetic 
test ing and PND are not rou tinely performed in VWD but 
are con sid ered in fam i lies with type 3 VWD. 2  PND in late 
preg nancy (usu ally at 34 weeks ’  ges ta tion) is also con sid
ered in women with severe types of VWD if the muta tion is 
known to assist man age ment of deliv ery 3,4 ; for exam ple, if 
the baby is affected, deliv ery can be planned in a ter tiary 
cen ter, or deliv ery can be man aged with out any restric
tions and pos si bly in the local mater nity unit if the baby is 
unaf fected. 
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CLINICAL CASE (Con tin ued)
The patient was seen for pre con cep tion coun sel ing in the pre vi
ous year. Her diag no sis was con firmed to be type 2M. Her base
line fac tor VIII (FVIII) level was 0.58 IU/mL, von Willebrand fac tor 
(VWF):antigen (Ag) was 0.28 IU/mL, VWF:Ristocetin cofactor (RCo) 
was <0.4 IU/mL, and VWF:collagen binding was 0.18 IU/mL, with 
nor mal multimeric anal y sis. Genetic anal y sis had con firmed dele
tion on allele 4222_4224delAAG. She was coun seled by a mul ti dis
ci plin ary obstet ric/hema tol ogy team about inher i tance, bleed ing 
risks for her and her baby, and man age ment of preg nancy.

Changes in coag u la tion fac tors in preg nancy
There are sev eral phys i o log i cal adap ta tions from early stages of 
preg nancy in prep a ra tion for labor and deliv ery. Hypercoagula
bility is one of the phys i o logic changes that involves a pro gres
sive increase in lev els of VWF and FVIII through out preg nancy, 
with a peak at the time of deliv ery.5 This preg nancyinduced 
rise in VWF and FVIII is also seen in most preg nant women with 
VWD but not to the same extent that is seen in healthy preg nant 
con trols.6 In addi tion, due to the het ero ge ne ity of geno typic 
and phe no typic fea tures of VWD, each type exhib its a dif fer ent 
response to preg nancy.

Women with type 1 VWD with a prepregnancy base line VWF 
and FVIII level of >0.3 IU/mL are likely to achieve fac tor lev els 
within the nor mal range by the end of preg nancy.6 In type 2 VWD, 
WVF and FVIII lev els increase sig nifi  cantly, but lack of high molec
ular weight multimers does not change and the VWF:RCo remains 
reduced.7 Pregnancy may also exac er bate preexisting throm bo
cy to pe nia in type 2B VWD.8 Both VWF and FVIII lev els go up in 
type 2N VWD, but FVIII is usu ally lower in com par i son to VWF in 
most cases.9 Women with type 3 VWD typ i cally do not show any 
increase in FVIII and VWF dur ing preg nancy10 (Figure 1).

CLINICAL CASE (Con tin ued)
In our patient, changes in her fac tor lev els were con gru ent with 
changes described in type 2 VWD; VWF:Ag and FVIII lev els 
increased, whereas VWF:RCo remained unchanged.

Antenatal man age ment
Women with all  types of IBDs require a mul ti dis ci plin ary team 
(MDT) approach for man age ment of preg nancy and deliv ery, as 
well as a close col lab o ra tion between the obstet ric team and 
HTC.11,12 Women with VWD do not appear to have an increased 
risk of mis car riage or antepartum hem or rhage7,1315 and do not 
usu ally require pro phy lac tic treat ment in preg nancy; thus, ante
na tal care can be pro vided in their local obstet ric units in col
lab o ra tion with the HTC, except those with severe type 2 and  
3 VWD, who require care in a ter tiary cen ter.16

There are a num ber of com mon early preg nancy com pli ca
tions asso ci ated with high risk of hem or rhagic sequalae. Mis
carriage is the most prev a lent one that affects up to 15% of all  
preg nan cies before 12 weeks’ ges ta tion.17 In women with VWD, 
the preg nancyinduced rise in fac tor lev els is not achieved in 
the first half of preg nancy, and they remain at an increased risk 
of bleed ing after a mis car riage or inva sive PND pro ce dures. In 
these cir cum stances, it is vital to assess their fac tor lev els and 
con sider pro vi sion of hemo static sup port.16

Antenatal mon i tor ing should include checking VWF:Ag and 
FVIII:procoagulant activity at least dur ing their first visit and the 
third tri mes ter of preg nancy (3234 weeks), unless firsttri mes ter 
lev els are already within the nor mal range.10,15,18 VWF:RCo is the 
best pre dic tor of bleed ing risk and should be checked at least 
once dur ing the third tri mes ter, espe cially in women with type 2 
VWD. Women with type 2B VWD should also have mon i tor ing of 
their plate let count.

Women with VWD are not at an increased risk of obstet
ric com pli ca tions.19 A national data base from the United States, 
includ ing 4067 deliv er ies, found no increase in fetal growth restric
tion, pla cen tal abrup tion, or pre term birth in women with VWD.19 
Therefore, they do not require addi tional obstet ric assess ment or 
mon i tor ing.

Iron defi ciency and irondefi ciency ane mia, sec ond ary to 
heavy men strual bleed ing, is a com mon diag no sis among women 
with VWD. There is an increased iron require ment, espe cially at 
late stages of preg nancy. Anemia is asso ci ated with adverse 
fetal and mater nal out come, includ ing risk of pri mary post par
tum hem or rhage (PPH).2022 In a cohort study of 506 women with 
VWD, 28% of those who expe ri enced PPH were ane mic ante na
tally.23 Therefore, reg u lar mon i tor ing and cor rec tion of ane mia 
and iron defi ciency are a very impor tant part of ante na tal care.

Women with IBDs should be reviewed by the MDT team in 
the third tri mes ter of preg nancy (3234 weeks) ahead of the 
expected date of deliv ery for a deliv ery plan. The plan should 
include details of place and mode of deliv ery (MOD), hemo static 
cover for deliv ery and post par tum period, pain relief and anes
the sia, and man age ment of mother and baby dur ing labor and 
after deliv ery. The plan is agreed on with the mother and com
mu ni cated to all  involved in her care.

Management of labor and deliv ery
Women with type 1 VWD who have a VWF:RCo level >0.5 IU/mL 
at 32 to 34 weeks’ ges ta tion and a mild bleed ing phe no type 
can plan deliv ery in their local mater nity unit unless they have 
addi tional bleed ing risk such as pre vi ous PPH.16 However, for 
women with a severe IBD, includ ing type 2 and 3 VWD, or those 
car ry ing a baby poten tially at risk of a severe dis or der, it is rec
ommended that they deliver in a mater nity unit with an affil i
ated HTC, where the nec es sary exper tise in man age ment and 

Baseline First
trimester

Second
trimester

Third
trimester

8 weeks
postpartum

VWF:RCo

FVIII

VWF:Ag

First tri mes ter: FVIII: 0.57 IU/mL, VWF:RCo: <0.4 IU/mL, and 
VWF:Ag: 0.29 IU/mL

Second tri mes ter: FVIII: 0.64 IU/mL, VWF:RCo: <0.4 IU/mL, 
and VWF:Ag: 0.34 IU/mL

Third tri mes ter: FVIII: 0.97 IU/mL, VWF:RCo: <0.4 IU/mL, and 
VWF:Ag: 0.50 IU/mL
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resources for lab o ra tory test ing and clot ting fac tor replace ment 
are read ily avail  able.16,24

The aim of plan ning the MOD is to achieve the least trauma 
to the mother and infant. VWD is usu ally not an indi ca tion for a 
cesar ean sec tion, and the deci sion for MOD should be guided by 
obstet ric indi ca tions.18,25 Unlike hemo philia, there is a lack of data 
on MOD and risk of cra nial bleed ing for fetuses at risk of severe 
VWD (types 2 and 3). Labor and deliv ery are asso ci ated with an 
increase in VWF and FVIII in neo na tes,26 and thus neo na tes with 
mild type 1 VWD have a neg li gi ble bleed ing risk.4 Neonates with 
type 2 and 3 and severe type 1 VWD still have reduced lev els of 
VWF and FVIII at birth and have a the o ret i cal risk of increased 
bleed ing.27 Despite this the o ret i cal risk, bleed ing risks in neo na
tes with VWD, includ ing type 3 VWD, are uncom mon, and life
threat en ing intra cra nial hem or rhage is very rare. Small case series, 
includ ing 6 from Canada and 2 from the United Kingdom, show 
that there were no neo na tal cases of intra cra nial hem or rhage 
in infants with VWD.27,28 However, cephalohematoma has been 
reported.29,30 In a cohort of 113 pedi at ric patients (aged 016 years) 
with VWD, cephalohematoma at birth was reported in 10 of 113 
(9%) chil dren29; 50% of them were born by a ventouse deliv ery. In 
the same study, bleed ing from inva sive mon i tor ing using a fetal 
scalp elec trode was reported in 2 cases. In another study, 5 of 7 
(71%) chil dren had a cephalohematoma after being born by a ven
touse deliv ery.30 Therefore, pre cau tions to reduce hem or rhagic 

risk in the new borns need to be implemented. These mea sures 
are presented in Table 1, based on risk strat i fi ca tion and rec om
men da tions by the Royal College of Obstetricians and Gynaecolo
gists guide lines on man age ment of IBDs in preg nancy.16

Neuraxial anal ge sia/anes the sia
Neuraxial anal ge sia pro vi des effec tive pain con trol in labor, but 
there is a con cern of a the o ret i cal increased risk of spi nal canal 
hema toma in women with bleed ing dis or ders due to their 
coag u la tion defect. In total, 161 550 epi du rals were sited for 
obstet ric anal ge sia dur ing a 2week national audit period in the 
United Kingdom, with a reported inci dence of 5 cases of spi nal 
canal hema toma. There were zero cases of spi nal canal hema toma 
out of a total of 133 525 obstet ric spi nal anes the sia sited dur ing 
the same audit period.31 On the other hand, in the event of an 
oper a tive deliv ery, the alter na tive to neuraxial anes the sia would 
be gen eral anes the sia, which is asso ci ated with an 8 times higher 
risk of uter ine atony and PPH, a 50 times higher risk of failed intu
ba tion, and low neo na tal Apgar scores.32 In women with IBDs, the 
data on the risk of spi nal canal hema toma are scarce and lim ited 
to case reports and small case series, all  show ing a safe admin
is tra tion of neuraxial anal ge sia/anes the sia when the coag u la tion 
fac tors are nor mal ized due to phys i o logic changes of preg nancy 
or with appro pri ate hemo static cover. Two of the larg est series 
included 15 and 33 cases of VWD,33,34 with no hemo static treat ment 

Figure 1. Modifications of FVIII and VWF levels during normal pregnancy and in women with the more frequent types of VWD.10
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Table 1. Risk strat i fi ca tion of bleed ing risk for the fetus/neo nate in women with VWD16

Risk level Possible or con firmed fetal diag no sis Suggested man age ment of deliv ery

High Type 3 VWD •  Discuss MOD, tak ing mater nal and fetal fac tors into con sid er ation, but avoid 
midcavity for ceps, ventouse deliv ery; FBS, FSE, rota tional for ceps, and exter nal 
cephalic ver sion

Medium Type 2 VWD •  Avoid midcavity for ceps, ventouse, rota tional for ceps, and exter nal cephalic ver sion
•  Judicious use of FBS and FSE to facil i tate vag i nal deliv ery

Mild Clinically mod er ate or severe type  
1 VWD in fam ily

•  Consider avoid ance of ventouse and exter nal cephalic ver sion
•  Judicious use of rota tional for ceps, FBS, and FSE

Unlikely to be at risk Clinically mild type 1 VWD in fam ily • No spe cial pre cau tions

FBS, fetal blood sampling; FSE, fetal scalp electrode.

or only tranexamic acid (TXA) for those with mild VWD but fac tor 
con cen trate admin is tra tion for mod er ate and severe cases.

The UK guide line on the man age ment of women with IBDs 
rec om mends avoid ance of neuraxial block in women with VWD 
unless VWF activ ity is more than 0.5 IU/mL and the hemo static 
defect has been corrected.16 A tar get VWF activ ity level of 0.50 
to 1.50 IU/mL is recommended to allow neuraxial block, and VWF 
activ ity should be maintained above 0.50 IU/mL while the neurax
ial cath e ter is in place and for at least 6 hours after removal.35 In 
cases with a mild risk of bleed ing (ie, type 1 VWD with corrected 
VWF activ ity >0.5 IU/mL), hemo static sup port with TXA is suf fi
cient.16 In women with type 2 and 3 VWD, ade quate hemo sta
sis may not be achieved despite fac tor replace ment and nor mal 
lab o ra tory VWF activ ity level; such cases should be indi vid u ally 
assessed by an MDT with exper tise in VWD.

Management of obstet ric anal ge sia and anes the sia in women 
with VWD requires a prior indi vid u al ized risk assess ment and 
plan ning by the MDT. Risks and ben e fits of neuraxial block and 
its alter na tives should be con sid ered to help the mother make an 
informed deci sion. Table 2 sum ma rizes con di tions for the use of 
neuraxial block in women with IBDs.

Postpartum hem or rhage
PPH is defined as blood loss of 500 mL or more within 24 hours 
of child birth and com pli cates on aver age 3% to 6% of all  deliv

er ies.35,37 Lack of con sis tency in the defi  ni tion used for PPH 
in the VWD lit er a ture was rec og nized by a mul ti dis ci plin ary 
panel work ing on the recent VWD guide line38; the panel has 
pro posed a PPH defi  ni tion as “blood loss of 1000 mL or more 
within 24 hours of birth or any blood loss with the poten tial to 
pro duce hemo dy namic insta bil ity” to be used in future VWD 
research.38 Women with VWD have a greater risk of expe ri enc
ing PPH,39 and a recent sys tem atic review reported an inci
dence of pri mary PPH of 34% among 811 deliv er ies in women 
with VWD.40 In a large national cohort study includ ing 4067 
women with VWD,19 the risk of PPH was 6% in women with 
VWD com pared with 4% in those with out VWD, and women 
with VWD were 5 times more likely to receive a blood trans
fu sion after child birth.19

Although the eti  ol ogy for PPH is often mul ti fac to rial, uter
ine atony is the commonest obstet ric cause.41 Other com mon 
obstet ric causes are retained pla cen tal tis sue and gen i tal 
tract trauma. In women with IBDs, coag u la tion defect can be 
the pri mary or con trib ut ing fac tor to PPH. Prevention of PPH 
should include obstet ric mea sures to min i mize risk of uter ine 
atony and birth trauma as well as hemo static mea sures to 
cor rect their coag u la tion defect. Active man age ment of the 
third stage of labor, which incor po rates pro phy lac tic use of 
uterotonic (oxy to cin), early clamping, and con trolled cord 
trac tion to deliver the pla centa, reduces the risk of severe pri mary 

Table 2. Conditions for the use of regional block in women with IBDs dur ing labor and deliv ery36

Multidisciplinary man age ment involv ing hema tol o gists, anes the tists, obste tri cians, and the mother

Detailed coun sel ing on the ben e fits and risks of regional block and its alter na tives to help the mother make an informed deci sion

Careful assess ment of coag u la tion sta tus, includ ing assess ment of clot ting fac tor dur ing the third tri mes ter, and bleed ing phe no type, includ ing per
sonal and fam ily bleed ing his tory

Availability of ther a peu tic prod ucts and lab o ra tory facil i ties to ensure ade quate response to treat ment

Plan of man age ment made ante na tally dur ing the third tri mes ter, clearly documented, and read ily avail  able to pro fes sion als attend ing the woman in 
labor

Normalization of coag u la tion defect by either a preg nancyinduced rise in coag u la tion fac tors or the use of appro pri ate pro phy lac tic treat ment prior 
to regional block pro ce dures

Meticulous tech ni cal skills in the admin is tra tion of regional block by an expe ri enced anes the tist

Where an epi du ral cath e ter is placed, ade quate hemo sta sis should be maintained prior to cath e ter removal, as the risk of bleed ing is no less than 
with inser tion

Awareness and sur veil lance for symp toms and signs of poten tial com pli ca tions
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PPH greater than 1000 mL42 and should be implemented for 
all  women with IBDs. Additional uterotonic agents such as 
pros ta glan din E2 (misoprostol) have been recommended for 
pro phy lac tic use in women with mod er ate and severe IBDs.25 
Obstetric man age ment should also include avoid ance of fac
tors that increase the risk of PPH, such as prolonged labor, 
mater nal birth tract injury dur ing vag i nal deliv ery, and assur
ance of ade quate sur gi cal hemo sta sis dur ing repair or dur ing 
cesar ean deliv ery.

Hemostatic man age ment includes prior assess ment of PPH 
risk and plan ning an appro pri ate level of hemo static cover. In 
women with VWD, risk assess ment should be indi vid u al ized, 
tak ing into con sid er ation the VWF level dur ing the third tri
mes ter, bleed ing phe no type, pre vi ous response to treat ment, 
and obstet ric risk fac tors for PPH (eg, mul ti ple preg nancy, 
pla centa previa). Several stud ies have shown a high rate of 
PPH in women with VWD, with a thirdtri mes ter VWF of <0.5 
IU/dL despite pro phy lac tic treat ment with VWF con cen trates 
(plasma derived or recom bi nant).6,4345 However, these stud ies 
pro vide no data on treat ment regimes, tar get VWF activ ity and 
fac torlevel mon i tor ing dur ing treat ment, cause of PPH, and the 
use of other treat ments such as uterotonics and TXA.

There is an increased sys temic and local fibri no ly sis after 
child birth, and TXA inhib its fibri no ly sis and reduces blood loss 
and mor tal ity with PPH.46 Prophylactic use of TXA is recom
mended for all  women with VWD: alone for those with a VWF 
level >0.5 IU/mL and in con junc tion with desmopressin or VWF 
con cen trate if VWF:RCo is <0.5 IU/mL.16,35 This can be started at 
the onset of established labor and given 6 hourly and con tin ued 
for sev eral weeks until lochia is light. The intra ve nous route may 
be pre ferred due to slower gas tric emp ty ing and increased risk 
of vomiting in labor.

Desmopressin increases cir cu la tory lev els of VWF and FVIII 
due to release of an endo the lial store of VWF. It is a valid 
treat ment option for VWD, pri mar ily type 1 VWD and selected 
type 2 cases. It is effec tive in patients with base line VWF and 
FVIII lev els higher than 0.10 IU/mL, but due to var i abil ity in 
response, a prior test dose is recommended.10,35 Desmopres
sin is gen er ally contraindicated in type 2B VWD as it can tran
siently exac er bate throm bo cy to pe nia.47 It is not used in type 
3 VWD because the clin i cal response is very poor or absent.9 
A sys tem atic review of 216 preg nan cies in 30 stud ies dem
on strated a safe and effec tive use of desmopressin for the 
pre ven tion and treat ment of bleed ing in preg nancy and child
birth in most cases.48 The most com mon indi ca tion for its use 
was as a pro phy lac tic hemo static agent for the pre ven tion of 
PPH in 172 cases with no sig nifi  cant bleed ing in 167 deliv er ies. 
There were no adverse fetal out comes. Maternal side effects 
included welltol er ated facial flash ing and head ache and only 
1 case of water intox i ca tion sei zure.48 Thus, fluid intake should 
be mon i tored and lim ited to 1 to 1.5 L in 24 hours, and elec
tro lytes should be mon i tored if addi tional fluid is required. 
Repeated dos ing of more than 2 to 3 doses 12 to 24 hours 
apart should be avoided. Desmopressin should also be 
avoided if fluid restric tion or mon i tor ing is not fea si ble and in 
women with pre eclamp sia due to its vaso con stric tive effect, 
exac er bat ing vas cu lar resis tance and hyper ten sion.47

Factor replace ment is required when desmopressin is inef
fec tive or contraindicated. Treatment with fac tor con cen trate 
is given when the mother is in active labor and as near to 

deliv ery as pos si ble or prior to inser tion of a neuraxial cath e
ter. The peak tar get VWF activ ity level is aimed at 1.0 IU/mL, 
and the level should be maintained above 0.5 IU/mL until 
hemo sta sis is secured.16 Monitoring of pre and posttreatment 
lev els of VWF activ ity and fac tor VIII lev els is recommended 
after deliv ery, if labor is prolonged, or in case of exces sive 
bleed ing.16 There are a num ber of plasmaderived prod ucts 
with dif fer ent VWF/FVIII ratios or recom bi nant VWF, which is 
devoid of FVIII. The choice of fac tor con cen trate will depend 
on the local avail abil ity and FVIII lev els in the third tri mes ter.9 
An increased level of FVIII is asso ci ated with a risk of venous 
throm bo em bo lism (VTE). Products that limit a patient’s expo
sure to FVIII allows for more fre quent dos ing of VWF if needed, 
with out the risk of VTE sec ond ary to accu mu la tion of FVIII.49 
Plasmaderived con cen trates with a low FVIII are advis able for 
women with a high thirdtri mes ter FVIII level, such as women 
with type 2 VWD. Recombinant VWF con cen trates con tain no 
FVIII with a lon ger halflife, now licensed for use in sev eral 
countries, and they can also be used in these women.9,44 In 
women with type 2B VWD, plate let count should be checked 
when in labor and plate let trans fu sion is recommended to 
main tain a plate let count of >50 × 109.18

Women with VWD are also at risk of sec ond ary PPH and pro
longed and heavy lochia loss dur ing the puer pe rium.50 A preg
nancyinduced rise in VWF and FVIII returns to prepregnancy 
lev els within a few days after deliv ery6,51 (Figure 2). For women 
who are receiv ing fac tor con cen trates, it is impor tant to ensure 
VWF and FVIII lev els are maintained above 0.5 IU/mL for 3 to 
5 days after an uncom pli cated vag i nal deliv ery and 5 to 7 days 
fol low ing oper a tive deliv er ies.52 In women with severe VWD, 
espe cially type 3 VWD, VWF con cen trate may be required for 
a few weeks after deliv ery.16 In addi tion, TXA 1 g 6 hourly dur ing 
the puer pe rium should be con sid ered in all  women with VWD 
until the lochia has stopped. All women should be briefed, with a 
safety net put in place before dis charge regard ing increased risk 
of sec ond ary PPH, and they are advised to report any exces sive 
vag i nal bleed ing.

Pregnancy and the post par tum period are asso ci ated with an 
increased risk of VTE. Women with VWD were no less likely to 

Figure 2. Postnatal changes in VWF.6
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expe ri ence a pul mo nary embolism after child birth than women 
with out VWD in a large cohort study.19 Therefore, women should 
be care fully assessed for throm botic risk post de liv ery against 
their risk of bleed ing, and appro pri ate post na tal VTE pro phy laxis 
should be advised. Lowmolec u larweight hep a rin can be used 
for women with ade quate cor rec tion of VWF and FVIII lev els, but 
mechan i cal meth ods should be employed when fac tor lev els are 
less than 0.5 IU/mL.16

Management of neo na tes
VWF level is raised at birth, mak ing diag no sis of mild VWD dif
fi cult in the neo na tal period and reduc ing neo na tal bleed ing 
risk. However, fac tor lev els in neo na tes with severe type 1 and 
types 2 and 3 remain low, and thus these neo na tes are at risk of 
bleed ing com pli ca tions. It is recommended that a cord blood 
sam ple is obtained at the time of deliv ery for assess ment of FVIII 
and VWF anti gen and activ ity in these neo na tes. Cranial imag ing 
and shortterm pro phy laxis with fac tor con cen trate should be 
con sid ered in neo na tes with type 3 VWD, espe cially if deliv ery 
was poten tially trau matic.16 Neonates with reduced VWF are also 
at risk of mus cle bleeds fol low ing intra mus cu lar injec tion, and 
vita min K should be admin is tered orally in neo na tes with type 
2 and 3 VWD. Bleeding post vac ci na tion has also been reported 
in these neo na tes, and it was the sec ond most fre quent pedi
at ric bleed ing symp tom in 1 study.30 Therefore, all  immu ni za
tions should be given sub cu ta ne ously with the smallest gauge 
needle.53 Review at the HTC with the pedi at ric team should be 
planned and arranged before dis charge.

CLINICAL CASE (Con tin ued)
The mother opted for a planned cesar ean sec tion for fear of 
labor and to avoid any risk for her baby. After appro pri ate coun
sel ing, a planned cesar ean sec tion at 39 weeks’ ges ta tion was 
performed under spi nal anes the sia. As her FVIII was high dur
ing the third tri mes ter, a plasmaderived con cen trate with a 
low FVIII level was cho sen for pro phy lac tic treat ment dur ing 
cesar ean sec tion and post na tally. First dose was given prior to 
inser tion of a spi nal cath e ter with 1 g intra ve nous TXA. Factor 
con cen trate was given 8 hourly for 24 hours, then 12 hourly on 
day 2, and then daily for 5 days. Tranexamic acid 1 g was given 
intra ve nously in the first 24 hours and then orally for 4 weeks or 
until lochia com pletely stopped.

She deliv ered a baby boy weighing 2936 g under spi nal anes
the sia with no com pli ca tions. Estimated blood loss at deliv ery 
was 450 mL. Cord blood sam ple indi cated that her infant was 
affected by VWD. Vitamin K was admin is trated orally. Mother and 
baby were discharged home on day 3 post na tally with a hemo
philia nurse and a com mu nity mid wife to visit daily for a week.
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