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Abstract t 

Althoughh relatively infrequent, venous thromboembolism during pregnancy 
andd the postpartum period remains one of the most frequent causes of ma-
ternall  morbidity and mortality in Western societies. There are certain sub-
groupss of pregnant women who are at an even greater risk for thrombotic 
events,, namely those with a history of previous venous thromboembolism and 
thosee known to have hereditary thrombophilic defects. At present the proper 
approachh in these various subgroups remains unknown. This ongoing pro-
spectivee study aims to assess the safety of a management strategy, taking 
intoo account personal history with regard to venous thromboembolism and 
thee presence or absence of genetic thrombophilic defects. Two management 
strategiess were developed; a watchful waiting strategy in which anticoagu-
lantt prophylaxis was not administered during pregnancy but only during the 
6-weekk postpartum period, and a treatment strategy in which women re-
ceivedd therapeutic dosages of anticoagulants throughout pregnancy and the 
postpartumm period. Thus far, a total of 47 women have completed the 6 week 
postpartumm follow-up period, 28 within the watchful waiting strategy and 19 
withinn the treatment strategy. Two venous thromboembolic events were ob-
served,, 1 during pregnancy in the watchful waiting group and 1 in the post-
partumm period in the treatment group. No noteworthy adverse events, in 
particularr with regard to fetal outcome, haemorrhagic episodes or osteopo-
roticc fractures, occurred. We conclude that this standardised and individual-
isedd management approach in this heterogenous patient population appears 
acceptablee to patients and safe with regard to the risk for venous thrombo-
embolism,, without significantly increased risks of complications associated 
withh the treatment. However, it is necessary to continue to include patients 
intoo this ongoing study to optimise the confidence of these encouraging pre-
liminaryy conclusions. 
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Introduction n 

Althoughh relatively infrequent, venous thromboembolism (i.e. deep vein 
thrombosiss or pulmonary embolism) during pregnancy and the postpartum 
periodd remains one of the most frequent causes of maternal morbidity and 
mortalityy in Western societies.1 The incidence of venous thromboembolism 
hass been shown to be approximately 0.1 to 0.7 per 1000 pregnancies and 0.6 
too 2.3 per 1000 women during the postpartum period,25 while the incidence 
off  fatal thromboembolism during these two periods is approximately 1.1 to 
2.66 per 100,000 women.6-7 I t is generally accepted that this risk for venous 
thromboembolismm is too low to justify prophylactic measures in all pregnant 
women. . 
However,, there are certain subgroups of women who are at an increased risk 
forr venous thromboembolism during pregnancy and the postpartum period. I t 
iss generally assumed that patients with a history of venous thromboembo-
lismm are at an increased risk for a recurrent episode following periods of sur-
gery,, trauma or immobilisation. Analogous to this, women with a history of 
venouss thromboembolism, regardless of whether the episode was associated 
withh pregnancy, are considered to be at an increased risk for a recurrent epi-
sodee during a following pregnancy, although exact incidence figures are 
lacking. . 
Inn recent years there has been an increasing awareness of genetic determi-
nantss of the risk for venous thromboembolism. I t is known that patients with 
aa deficiency of antithrombin, protein C or protein S, and patients with the 
Factorr V Leiden or the prothrombin mutation have an increased risk for ve-
nouss thromboembolism, both spontaneously as well as related to risk peri-
ods.8111 Women without a history of thrombosis, whom are known to have a 
deficiencyy of antithrombin, protein C or protein S, have been shown to have a 
riskk for thrombosis of approximately 1% during pregnancy and 3% during the 
postpartumm period.12 Likewise, in previously asymptomatic women with the 
Factorr V Leiden mutation this figure has been shown to be approximately 
0.4%% and 1.7%, respectively.10 Women with a history of venous thromboem-
bolismm whom are known to have a hereditary thrombophilic defect are con-
sideredd to have an even greater risk for pregnancy-related venous 
thromboembolism. . 
Onn the basis of these data it is clear that the group of pregnant women whom 
aree considered to be at an increased risk for venous thromboembolism is 
quitee heterogenous. Several subgroups can be identified when personal his-
toryy with regard to venous thromboembolism, and the presence or absence of 
hereditaryy thrombophilic defects is taken into account. The risk for preg-
nancy-relatedd venous thromboembolism is logically different in these sub-
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groups.. The lowest risk would be expected in women with a history of a sin-
glee thrombotic event and no known thrombophilic defect, while the highest 
riskk would be expected in women with a thrombophilic defect and a history of 
onee or more episodes of venous thromboembolism. At present the proper ap-
proachh in these various subgroups remains unknown. As a result, there is a 
widee variation in advocated regimens, ranging from surveillance combined 
wit hh noninvasive tests for deep vein thrombosis only, to prophylaxis with 
therapeuticc doses of anticoagulants throughout pregnancy and the postpar-
tumm period.13-14 

We,, therefore, aimed to prospectively assess, in women considered to be at an 
increasedd risk for venous thromboembolism during pregnancy and the post-
partumm period, the safety of a management strategy taking into account per-
sonall  history with regard to venous thromboembolism and the presence or 
absencee of a genetic thrombophilic defect. 

Methods s 

I nn 1996 the Department of Vascular Medicine in co-ordination with the De-
partmentt of Gynecology and Obstetrics in the Academic Medical Center in 
Amsterdam,, the Netherlands, formulated a management proposal for women 
consideredd to be at an increased risk for venous thromboembolism during 
pregnancyy and the postpartum period. This was based on the available lit -
eraturee and the clinical experience in our centre. Consecutive women with a 
historyy of venous thromboembolism and/or a known genetic thrombophilic 
defect,, whom were already pregnant or were planning to become so, were eli-
giblee for the study. 

GroupGroup definitions 
I nn line with the heterogeneity of this population, four distinctive groups were 
definedd a priori. Group 1 included women with one previous episode of ve-
nouss thromboembolism without a detectable thrombophilic defect, while 
groupp 2 consisted of women with a history of multiple episodes of venous 
thromboembolismm without a known thrombophilic abnormality. Women with 
aa history of venous thromboembolism and with a known thrombophilic defect 
weree categorised in group 3, and women with a thrombophilic defect without 
aa previous venous thromboembolic event in group 4. 
AA previous venous thromboembolic event was defined as symptomatic deep 
veinn thrombosis of the leg or arm, pulmonary embolism or venous thrombosis 
elsewheree in the body (e.g. mesenterical vein, portal vein). An event was con-
sideredd as such if i t had been confirmed by objective diagnostic tests or if the 
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patientt had been treated with anticoagulants for a minimum of three 
months. . 
Att the time of presentation, all patients were screened for the presence of the 
knownn genetic thrombophilic defects, unless this had already been performed 
att an earlier time. The following defects were determined according to previ-
ouslyy described methods: antithrombin, protein C, and protein S deficiencies, 
thee Factor V Leiden mutation and the prothrombin mutation.9'11-15 Deficien-
ciess of protein C and S were only considered present if abnormal laboratory 
valuess were found outside of pregnancy. In addition, patients were screened 
forr the presence of antiphospholipid antibodies (lupus anticoagulant and/or 
anticardiolipinn antibodies).16 Patients found to have these antibodies were 
excludedd and studied separately. 

ManagementManagement strategies 
Patientss categorised in either group 1 or group 4 were managed according to 
thee so-called 'watchful waiting strategy*. This entails an approach by which 
noo anticoagulant treatment is given throughout pregnancy. However, pro-
phylacticc anticoagulant treatment is administered during the postpartum pe-
riodd for a total of 6 weeks. This consisted of either prophylactic dosages of 
low-molecular-weightt heparin (once-daily 0.3 ml nadroparin calcium s.c.) or 
orall  vitamin K antagonists (INR range 2 to 3). At entry and regularly at 1- to 
2-monthh intervals during the entire pregnancy, a compression ultrasonogra-
phyy of both legs was performed. Furthermore, patients were advised on the 
signss and symptoms of deep vein thrombosis and pulmonary embolism and 
theree was a low threshold for objective diagnostic tests in case of symptoms. 
Patientss categorised in either group 2 or group 3 were managed according to 
thee 'treatment strategŷ in which they received therapeutic dosages of low-
molecular-weightt heparin (twice-daily nadroparin calcium s.c; weight-
adjusted:: <50 kg, 3800 IU; 50-70 kg, 5700 IU; >70 kg, 7600 IU) throughout 
pregnancy.. Anti-Xa measurements were performed regularly (1- to 2-month 
intervals)) with the intention to adjust the dosage, if necessary, to maintain 
ann anti-Xa level of between 0.3 and 0.8 U/ml. At the initiation of (spontane-
ous)) labour or at the time of preparation for a cesarian section, administrati-
onn of the low-molecular-weight heparin was temporarily interrupted. After 
delivery,, and after adequate hemostasis was achieved in the opinion of the 
treatingg physician, anticoagulant treatment with low-molecular-weight he-
parinn was reinitiated. Anticoagulant treatment was continued for a total pe-
riodd of 6 weeks with either therapeutic dosages of low-molecular-weight 
heparinn (as above) or oral vitamin K antagonists. 
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OutcomeOutcome measurements 
Thee primary outcome of the study was the occurrence of symptomatic, objec-
tivelyy documented venous thromboembolism during pregnancy or the post-
partumm period (period of 6 weeks following delivery) in both the watchful 
waitingg group and the treatment group. Other outcomes were fetal status, 
thee occurrence of bleeding episodes, symptomatic osteoporotic fractures and 
otherr complications during pregnancy and the postpartum period. The inci-
dencee of adverse events was calculated for both treatment groups and 95% 
confidencee intervals (CI) were calculated where appropriate. 

Results s 

Thuss far, a total of 47 women have completed the 6 week postpartum follow-
upp period. The average age of the women at the time of inclusion was 30 ye-
arss (range 20 to 40 years). Of the 47 women, 36 (77%) had previously expe-
riencedd a venous thromboembolic event. The average time that had passed 
betweenn the previous episode and the beginning of the current pregnancy 
wass 7 years (range 1 to 16 years). Most of the women (29) had a history of 
onlyy one venous thromboembolic event, while 6 had experienced 2 previous 
events.. The remaining woman had had 4 episodes of thrombosis. Upon scree-
ning,, 30 (64%) of the 47 women were found to have a hereditary thrombophi-
li cc defect (Table 1). One woman was found to be heterozygous for both the 
Factorr V Leiden and the prothrombin mutation. None of the women were 
foundd to have an antithrombin deficiency. Of the 17 women without a throm-
bophilicc defect, 15 had had one previous venous thromboembolic event, while 
thee remaining 2 in this group had experienced multiple episodes of venous 
thromboembolism.. Nineteen of the 30 women with a thrombophilic defect 
hadd experienced at least one venous thromboembolic event (Table 1). 
Groupss 1 and 2 therefore consisted of 15 and 2 women, respectively, while 
groupss 3 and 4 consisted of 19 and 11 women, respectively. After all risks had 
thoroughlyy been explained, two women in group 3 preferred the watchful 
waitingg above the treatment strategy. Therefore, a total of 28 women were 
managedd according to the watchful waiting strategy and a total of 19 accor-
dingg to the treatment strategy. The trimester of pregnancy in which the pa-
tientss were included in the study is shown in Table 2. 

WatchfulWatchful waiting strategy 
Inn the 28 women managed according to this strategy, 1 (3.6%, 95% CI 0.1 to 
18.4%)) venous thromboembolic event occurred during pregnancy. This event 
occurredd in a 29-year old woman without a thrombophilic defect whom 10 ye-
arss prior to the current pregnancy developed a pulmonary embolism post-
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Tablee 1. Number of women with a thrombophilic defect and the number of 
whomm had a previous venous thromboembolic event. 

Proteinn C deficiency 
Proteinn S deficiency 
Factorr V Leiden mutation 
Prothrombinn mutation 

Numberr of women, n 

3 3 

11 1 

15* * 
2* * 

Numberr of women with 

previouss VTE, n 

2 2 

6 6 

10 0 

1 1 

Total l 30 0 19 9 

**  One patient had a combined defect 
VTEE = venous thromboembolic event 

Tablee 2. Trimester of pregnancy in which the patients were included in the 
study. . 

Strategy y 1st t 

Trimesterr of inclusion 
2nd d 3rd d 

Watchfull  waiting 
Treatment t 

11 1 
13 3 

10 0 
4 4 

operatively.. During the second trimester of pregnancy she suffered a left-
sidedd ankle fracture for which she received a plaster cast. No anticoagulant 
prophylaxiss was instituted. Two weeks after the fracture she developed com-
plaintss of left leg tenderness. Compression ultrasonography showed thrombo-
siss in the popliteal vein. During the remainder of her pregnancy and 
postpartumm she was treated with therapeutic dosages of low-molecular-
weightt heparin. She recovered uneventfully and experienced no bleeding epi-
sodes. . 
Onee patient had a miscarriage at 8 weeks gestation. The remaining 27 wo-
menn went on to have healthy children. During delivery, three women (11%) 
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hadd blood loss that amounted to more than 500 ml.; none required blood 
transfusionn or surgical intervention. No venous thromboembolic events oc-
curredd during the postpartum period (0%, 95% CI 0-12%). There were no ha-
emorrhagicc complications during the postpartum period and no symptomatic 
osteoporoticc fractures occurred. 

TreatmentTreatment strategy 
Off  the 19 women in the treatment strategy, none (0%, 95% CI 0-18%) devel-
opedd a venous thromboembolic event during pregnancy. One patient had a 
miscarriagee during the second trimester, while all other pregnancies were 
carriedd to term. Complications, other than complaints of haematomas and 
tendernesss at the injection site of the low-molecular-weight heparin in the 
majorityy of patients, did not occur during pregnancy. Two patients gave birth 
byy means of a caesarean section for which spinal anaesthesia was given. No 
bleedingg complications occurred in these two patients. However, three women 
(17%)) experienced blood loss during delivery that exceeded 500 ml, of whichh 1 
requiredd a transfusion with two units of packed red cells. 
Onee venous thromboembolic event (5.6%, 95% CI 0.1 to 27.3%) occurred 
duringg the postpartum period. This event occurred in a 28-year old woman 
withh the Factor V Leiden mutation and a history of deep vein thrombosis in 
thee right leg. A caesarean section was performed at 38 weeks gestation be-
causee of fetal distress. One month after delivery she returned to the hospital 
withh an infected hematoma surrounding the operation wound necessitating 
surgicall  intervention for which treatment with low-molecular-weight heparin 
wass temporarily interrupted. The following day she developed symptoms of 
deepp vein thrombosis in the right leg, which was objectively documented with 
compressionn ultrasonography. She recovered uneventfully and is currently 
usingg long-term anticoagulation with vitamin K antagonists. 
Noo other serious complications were observed, in particular there were no se-
riouss haemorrhagic complications and no women developed symptomatic os-
teoporoticc fractures. 

D iscuss ion n 

Thiss ongoing prospective study in a cohort of women considered to be at an 
increasedd risk for venous thromboembolism during pregnancy and the post-
partumm period evaluates a standardised and individualised management ap-
proachh in this heterogenous patient population. The individualised approach 
iss based on personal history of the patient with regard to previous venous 
thromboembolismm and the presence or absence of genetic thrombophilic de-
fects. . 
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Thee so-called 'watchful waiting' strategy, in which treatment with antico-
agulantss is withheld during pregnancy and administered only during the 
postpartumm period, and in which surveillance for the development of deep 
veinn thrombosis by means of compression ultrasonography is offered, seems 
too be acceptable to patients and safe with respect to the risk of venous 
thromboembolismm in women with a single episode of thrombosis without a 
thrombophilicc defect as well as in asymptomatic carriers of a thrombophilic 
defect.. In this group, 1 woman out of 28 developed a venous thromboembolic 
eventt during pregnancy. However, this event was observed in a patient who 
hadd an additional risk factor for thrombosis, namely an ankle fracture with 
plasterr cast immobilisation, and who did not receive anticoagulant prophy-
laxis,, the correctness of which could be questioned. These encouraging find-
ingss obviously need to be interpreted with great caution because this 
preliminaryy analysis includes only 28 women and the limit s of the 95% confi-
dencee interval for venous thromboembolic complications are very wide. 
Inn the framework of this strategy, we used routine anticoagulant prophylaxis 
withh low-molecular-weight heparin or oral vitamin K antagonists during the 
postpartumm period for a total of 6 weeks, since we reasoned that the risk for 
venouss thromboembolism is significantly higher during the postpartum pe-
riodriod as compared to that during pregnancy. It can be argued whether this is 
actuallyy necessary given the low absolute risk. However, such an approach 
requiress further prospective validation with regard to acceptability by pa-
tientss and safety with regard to the risk for venous thromboembolism. 
Inn the group of women considered to be at a high risk for venous thromboem-
bolismm during pregnancy and the postpartum period, because of a history of 
multiplee episodes of venous thromboembolism without a thrombophilic de-
fect,, or a history of thrombosis in the presence of a genetic thrombophilic de-
fect,, the 'treatment' stategy, in which therapeutic dosages of anticoagulant 
treatmentt were administered throughout the entire pregnancy and postpar-
tumm period was evaluated. This strategy seems safe and effective in pre-
ventingg venous thromboembolism without significantly increased risks for 
complicationss associated with the treatment. The incidence of bleeding sur-
roundingg delivery in the treated group was comparable to that in the watch-
full  waiting group, although again this assumption is based on a small 
numberr of patients. The single thrombotic episode in this group occurred in a 
womann in whom the anticoagulant prophylaxis was interrupted 1 month 
postpartumm because of an infected hematoma that required surgical inter-
vention.. This observation may support the necessity of continuing antico-
agulantt prophylaxis for a period of 6 weeks postpartum in this patient group. 
Inn conclusion, we formulated two strategies for the management of pregnant 
womenn considered to be at an increased risk for venous thromboembolism. 
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Ourr aim was to enlarge the group of women in which an expectative (i.e. 

watchfull  waiting) strategy could be safely used. In more than half of the pa-

tientss seen at our referral centre this approach was followed. These women 

aree spared the nuisance of daily injections with low-molecular-weight hepa-

rin.. In the remaining patients we estimated that the risk of venous thrombo-

embolismm was too high, and therefore therapeutic dosages of anticoagulants 

weree given. We wil l continue to include patients into this ongoing study to 

optimisee the confidence of these encouraging preliminary conclusions. 
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