
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Unexplained recurrent miscarriage

Kaandorp, S.P.

Publication date
2011

Link to publication

Citation for published version (APA):
Kaandorp, S. P. (2011). Unexplained recurrent miscarriage. [Thesis, fully internal, Universiteit
van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/unexplained-recurrent-miscarriage(5e772729-7dd4-4887-a179-188990f7d1ee).html


8
Summary and 

Implications for future research





Summary and Implications for future research

105

Chapter

8

Recurrent miscarriage is a traumatic event. Five percent of all women trying to conceive 

will have two miscarriages or more in their lives. In at least half of these women no 

underlying cause can be found. These women are clinically considered as having 

unexplained recurrent miscarriage. 

One of the pathophysiological pathways of interest is based on the observed association 

between recurrent miscarriage and thrombophilia. This concerns both acquired 

thrombophilia as in antiphospholipid syndrome, as well as inherited thrombophilia, such 

as deficiencies of the natural anticoagulants antithrombin, protein C or protein S, and 

the gain of function mutations factor V Leiden and prothrombin 20210A. Despite the 

lack of understanding of the underlying pathophysiology in the majority of women with 

unexplained recurrent miscarriage, several interventions have been suggested to improve 

the chance of a live birth. Adequate evidence from trials to support any intervention 

is most often lacking. Only for women with recurrent miscarriage based on the 

antiphospholipid syndrome treatment with aspirin and heparin has been suggested to 

improve live birth rate, although pathofysiological underpinning is meagre and evidence 

from adequate trials is non conclusive. Extrapolation of this presumed beneficial effect 

to women with unexplained recurrent miscarriage as well as to unexplained recurrent 

miscarriage with inherited thrombophilia is propagated by many clinicians. This has led to 

the widespread prescription of aspirin and low-molecular-weight heparin to women with 

unexplained recurrent miscarriage. Evidence to fill the gap between existing knowledge 

and clinical practice is urgently needed.

Chapter 1 describes the clinical entity which is referred to as unexplained recurrent 

miscarriage. The possible causes and suggested beneficial interventions are discussed, 

and the objectives of this thesis are outlined. 

Chapter 2 reviews currently known inherited thrombophilic defects and their underlying 

mechanisms and epidemiology. Inherited thrombophilias, i.e. the factor V Leiden mutation, 

the prothrombin 20210A mutation and deficiencies of the natural anticoagulants 

antithrombin, protein C and S have been identified during the last decades. Despite many 

observational studies that showed an association between inherited thrombophilia and 

venous thromboembolism, as well as pregnancy-related complications such as recurrent 

miscarriage, stillbirth, intrauterine growth retardation, pre-eclampsia and hemolysis 

- elevated liver enzymes - low platelets syndrome of pregnancy, the implications for 

clinical practice were uncertain. Absolute risk estimates obtained from observational 

studies in families with inherited thrombophilia were found helpful to counsel women 

to prevent a first or recurrent episode of venous thromboembolism during pregnancy 

or oral contraceptive use. However, for women with inherited thrombophilia who have 

pregnancy complications, such as recurrent miscarriage and pre-eclampsia, there is 
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great uncertainty about the value of therapeutic interventions targeted at an underlying 

thrombophilic defect. The conclusion of this review was that well designed, randomised, 

placebo-controlled trials to assess the efficacy and safety of anticoagulant interventions, 

such as aspirin and heparin, are urgently needed. 

Chapter 3 describes the prevalence of the JAK2V617F mutation in a well defined group 

of otherwise healthy women with unexplained recurrent miscarriage. The JAK2V617F 

mutation has been identified in over half of patients with myeloproliferative disorders, such 

as polycythaemia vera or essential thrombocythemia. Women with these disorders have 

an increased risk of pregnancy complications, including miscarriage. We hypothesized 

that the JAK2V617F mutation plays an etiologic role in unexplained recurrent miscarriage. 

In a cohort of 147 women with unexplained recurrent miscarriage we determined the 

presence of the JAK2V617F mutation, using allele-specific real-time quantitative TaqMan 

PCR. The JAK2V617F mutation was not present in any of the women, which led us to 

conclude this mutation is not a clinically relevant etiologic factor in unexplained recurrent 

miscarriage.

Chapter 4 reports on the success rates of Telomere multiplex ligation-dependent 

probe amplification (T-MLPA), a relatively new molecular technique, and conventional 

karyotyping in miscarriage tissue obtained from women with unexplained recurrent 

miscarriage. It also explores the potential ability of T-MLPA to determine small 

subtelomeric cytogenetic abnormalities that could not be detected with conventional 

karyotyping. Twenty-nine miscarriage tissue samples from women previously diagnosed 

with unexplained recurrent miscarriage were collected. The success rates of T-MLPA and 

karyotyping were 62% (18/29) for both techniques (p=1.00). One abnormality remained 

undetected with T-MLPA (3.4% of samples). T-MLPA on the other hand revealed a 

normal chromosomal pattern in one sample in which karyotyping was not successful 

because of culture failure (3.4% of samples). T-MLPA did not reveal small subtelomeric 

cytogenetic abnormalities missed with karyotyping. Thus, the success rates of T-MLPA 

and conventional karyotyping were similar in miscarriage tissue from women with 

unexplained recurrent miscarriage. 

Chapter 5 systematically reviews the efficacy and safety of anticoagulant agents, such 

as aspirin and heparin, in women with unexplained recurrent miscarriage. The Cochrane 

Pregnancy and Childbirth Group’s Trial Register, the Cochrane Central Register of Controlled 

Trials, Medline and Embase databases were searched up to April 2008. Randomised and 

quasi-randomised controlled trials that assessed the effect of aspirin and/or heparin on 

the live birth rate in women with unexplained recurrent miscarriage were eligible. Two 

studies (n=189) were included in the review. In one study, a subgroup of 54 pregnant 
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women with unexplained recurrent miscarriage was randomised to aspirin or placebo. 

Similar live birth rates (81%) were observed with aspirin and placebo (RR 1.00, 95% CI 

0.78 to 1.29). In the other study, 107 women with unexplained recurrent miscarriage 

and without inherited thrombophilias were randomised between enoxaparin and aspirin. 

Similar live birth rates were observed with enoxaparin and aspirin, i.e. 82% and 84% (RR 

0.97, 95%CI 0.81 to 1.16). There was a true paucity in studies on the efficacy and safety 

of aspirin and heparin in women with unexplained recurrent miscarriage. Neither of the 

two included studies showed any benefit. Therefore, the use of aspirin and/or heparin in 

women with unexplained recurrent miscarriage is not recommended. Large randomised 

placebo-controlled trials were urgently needed.

Chapter 6 presents the results of a multicenter randomised placebo-controlled trial, 

the Anticoagulants for Living Fetuses (ALIFE) study. In this trial, 364 women between 

the ages of 18 and 42 years who had a history of unexplained recurrent miscarriage 

were enrolled and randomly assigned to receive daily aspirin (orally) plus nadroparin 

(low-molecular-weight heparin, subcutaneously, starting as soon as a viable pregnancy 

was demonstrated), aspirin alone or placebo. The primary outcome measure was live 

birth rate. Live birth rates did not differ significantly among the three study groups. The 

proportions of randomised women who gave birth to a live infant were 54.5% in the 

aspirin plus nadroparin group (RR 0.96, 95%CI 0.76 to 1.19), 50.8% in the aspirin-only 

group (RR 0.89, 95%CI 0.71 to 1.13) and 57.0% in the placebo group (RR 1.00). If the 

intention to treat analysis was limited to the 299 women who became pregnant during 

the trial, the live birth rates were 69.1% in the aspirin plus nadroparin group (RR 1.03, 

95%CI 0.85 to 1.25), 61.6% in the aspirin only group (RR 0.92, 95%CI 0.75 to 1.13) and 

67.0% in the placebo group (RR 1.00). An increased tendency to bruise and swelling or 

itching at the injection site occurred significantly more frequently in women assigned 

to aspirin plus nadroparin than in those randomised to the other two interventions. In 

conclusion, neither aspirin combined with nadroparin nor aspirin alone improved the 

live birth rate, as compared with placebo, among women with unexplained recurrent 

miscarriage.

Chapter 7 describes the time to natural conception in women with unexplained 

recurrent miscarriage. A nested prospective cohort study was performed within a 

multicenter randomised placebo-controlled trial on anticoagulant treatment in women 

with unexplained recurrent miscarriage (ALIFE trial). The primary outcome was time to 

natural conception in weeks, calculated from the moment of diagnosis of unexplained 

recurrent miscarriage until conception. Two hundred and fifty-one women were included 

in this analysis. The median time to a subsequent natural conception was 21 weeks 

(interquartile range 8-55). The cumulative incidence of natural conception was 56% after 
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6 months, 74% after 12 months and 86% after 24 months, of which 65% resulted in a 

live birth. Of potential prognostic factors, the presence of the factor V Leiden mutation 

showed a significantly shorter median time to natural conception of 11 weeks for carriers 

versus 23 weeks for non carriers (hazard ratio 1.91, 95%CI 1.04-3.52). We concluded 

that the time to natural conception in women diagnosed with unexplained recurrent 

miscarriage was comparable to that of healthy fertile women. This reassuring information 

on time to natural conception should be communicated to women with unexplained 

recurrent miscarriage regarding future pregnancy attempts.

Implications for future research

The investigations presented in this thesis support the hypothesis that recurrent 

miscarriage is a heterogeneous condition for which at present in only a few women 

pathophysiological mechanisms have been established. For the large group of women 

with unexplained recurrent miscarriage, subgroups should be identified to elucidate 

potential etiological factors and beneficial interventions. 

In the randomised placebo-controlled trial (ALIFE trial), 364 women with unexplained 

recurrent miscarriage were enrolled and inherited thrombophilia was detected in 16%. 

Subgroup analyses did not show a statistically significant benefit of aspirin combined with 

low-molecular-weight heparin or aspirin alone for women with inherited thrombophilia, 

but the point estimate suggested a benefit, and our study was not powered to assess 

subgroup effects. A beneficial role of anticoagulant therapy in women with recurrent 

miscarriage and inherited thrombophilia can not be ruled out and this hypothesis warrants 

further study in adequately powered, controlled trials. Currently, the ALIFE2 trial is being 

set up, which will be a challenging large, international, multicenter undertaking. Women 

with otherwise unexplained recurrent miscarriage who have inherited thrombophilia 

will be eligible to be randomised to low-molecular-weight heparin or no treatment, to 

compare its effects on live birth. 

In this thesis we showed that neither aspirin combined with low-molecular-weight 

heparin nor aspirin alone improved the live birth rate among women with unexplained 

recurrent miscarriage. This information should guide clinical practitioners to withhold 

expensive and potentially harmful anticoagulant treatment in women with unexplained 

recurrent miscarriage. This is further supported by the findings of another well designed 

randomised controlled trial. In the Scottish Pregnancy Intervention (SPIN) study, no 

beneficial effect was found on live birth rate of aspirin combined with low-molecular-

weight heparin compared to no treatment in 294 women with unexplained recurrent 

miscarriage.1 The Cochrane review on this subject, which is described in this thesis, will 

be updated in the near future.
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Although both aspirin and low-molecular-weight heparin are considered safe for the 

fetus, long-term follow-up of children that have been exposed in utero is not readily 

available. Given the potential benefits for subgroups, as we will investigate in the ALIFE2 

trial, we are currently preparing an investigation into the health and development of all 

children born from mothers who participated in the ALIFE trial.   

In the absence of effective treatment for women with unexplained recurrent miscarriage, 

couples should be informed about their prospects for future pregnancies. Time to a live 

birth with the number of expected miscarriages to achieve this live birth is of the utmost 

importance to these couples. The data to provide the answer will become available once 

the long-term follow-up of pregnancies within the ALIFE cohort has been completed.
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