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Abstract
Study question: What is the time to conception in a cohort of women with unexplained 
recurrent miscarriage (RM).

Summary answer: Median time to conception in women diagnosed with unexplained 
RM was 21weeks (interquartile range (IQR) 8–55 weeks), with a cumulative incidence 
of conception of 74% after 12 months of trying to conceive.

What is known already: There is no effective treatment in couples with unexplained 
RM. Adequate counselling about their prognosis, for example time to conception and 
time to a live birth, is therefore very important. So far, there are no studies that give 
insight on these issues.

Study design, size, duration: A nested prospective cohort study was performed from 
February 2004 through July 2009 within a multicentre randomized placebo-controlled 
trial (ALIFE trial) on anticoagulant treatment in 364 women with unexplained RM.

Participants/materials, setting, methods: A total of 251 women who were not 
pregnant at the time of diagnosis of unexplained RM were included in this study. 
Of these, 13% became pregnant with ART, and all other women conceived naturally. 
The primary outcome was time to conception in weeks, calculated from the moment 
of diagnosis until conception measured by a urinary HCG. Secondary outcome was 
time to a live birth in the subsequent pregnancy. The relative prognostic significance 
of female age, the number of preceding miscarriages, interventions within the trial 
and the presence or absence of a preceding late miscarriage, a previous live birth and 
factor V Leiden mutation, was evaluated by Cox regression for time to conception 
and by competing risk modelling for time to live birth, respectively.

Main results and the role of chance: The cumulative incidence of conception was 
56% after 6 months, 74% after 12 months and 86% after 24 months of which 65% 
resulted in a live birth. The median time to conception was 21 weeks (IQR 8–55 
weeks). Of potential prognostic factors, the presence of the factor V Leiden mutation 
resulted in a significantly shorter median time to conception of 11 weeks for carriers 
versus 23 weeks for non-carriers (hazard ratio (HR) 1.94, 95% confidence interval 
(CI) 1.03–3.65). The cumulative incidence of a live birth of the subsequent pregnancy 
was 0% after 6 months, 23% after 12 months and 50% after 24 months. The median 
time to a live birth of the subsequent pregnancy was 102 weeks (IQR 82–115 weeks). 
The number of previous miscarriages was the only prognostic factor (HR 0.83, 95% 
CI 0.74–0.94) significantly associated with time to a live birth of the subsequent 
pregnancy.

Limitations, reasons for caution: In our study only the subsequent pregnancy 
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after diagnosing unexplained RM was included. A future collection of cumulative 
follow-up data of all the women included in this cohort may provide outcomes of all 
pregnancies following the diagnosis of unexplained RM.

Wider implications of the findings: Time to conception in women diagnosed with 
unexplained RM appears to be comparable with time to conception in healthy fertile 
women, as reported in the literature. The interesting finding that women with Factor 
V Leiden mutation have a significant shorter time to conception may suggest a 
favourable embryo implantation process. Future research is needed to confirm these 
findings and unravel the biology of early implantation.
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Introduction
Recurrent miscarriage (RM), when defined as two or more miscarriages, affects 1 
to 5% of all couples trying to conceive [1–3]. In half of these couples no underlying 
cause can be identified. RM is very distressing by its very nature and even more so 
because there is currently no effective treatment [4]. 

Information on the prognosis of having a live born child, as well as on how much 
time it takes to a subsequent pregnancy is thus of the utmost importance to these 
couples. Whereas several studies in women with miscarriages reported on the risk 
for unsuccessful outcome in a subsequent pregnancy [5,6], data on how much time it 
takes to become pregnant or to have a live birth after two or more miscarriages is not 
available. One study reported on pregnancy success rates for a subsequent pregnancy 
based on female age and number of preceding miscarriages, but did not present 
results on the time needed to achieve this pregnancy [7].

The aim of this study was therefore to assess the time to conception in a cohort of 
women with unexplained RM. In addition, we evaluated whether certain clinical 
characteristics may predict the time needed to conceive. 

 

Materials and Methods

Study population
A nested prospective cohort study was performed within the ALIFE trial that ran 
from February 2004 through July 2009. This multicentre randomized placebo-
controlled trial was designed to assess the efficacy of aspirin combined with low-
molecular-weight heparin (LMWH) or aspirin alone, when compared with placebo, 
on the live birth rate in women with unexplained RM [8]. Unexplained RM, defined 
as at least two preceding miscarriages, was diagnosed in case of normal parental 
karyotypes of both partners, the absence of uterine pathology on pelvic ultrasound, 
absence of antiphospholipid syndrome (lupus anticoagulant and anticardiolipin 
immunoglobulin (Ig)G and IgM), and a normal fasting level of homocysteine (lower 
than 16 µmol/l). For the present cohort study, we included women who were not 
pregnant at the time that unexplained RM was diagnosed and who were attempting 
to conceive. Women were followed for a maximum of 24 months. Thirteen per cent 
of the included women became pregnant with ART, and all other women conceived 
naturally.
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Outcomes
The primary outcome was time to conception in weeks. Pregnancy was defined as 
a positive HCG pregnancy test combined with a gestational age of at least 6 weeks. 
Time to conception was calculated from the moment that unexplained RM was 
diagnosed until the first day of the menstrual cycle in which conception took place. 
The secondary outcome was time to a live birth of the subsequent pregnancy. All 
women who successfully became pregnant during the study period were followed 
until live birth or a competing event.

Statistical analysis
The time to conception or the time to the date on which the data were censored was 
first analysed with the Kaplan–Meier method. Data were censored when pregnancy 
was not reached within 24 months or at the time that the RCT was discontinued 
because of futility. A multivariable Cox proportional hazard model was used to 
evaluate the relative prognostic significance of age, BMI, the number of preceding 
miscarriages, interventions within the trial (aspirin combined with LMWH or aspirin 
alone versus placebo) and the presence or absence of a preceding late miscarriage, a 
previous live birth, and factor V Leiden mutation, for time to conception. In addition 
backward stepwise elimination was performed with a probability of F-to-remove 
≥0.2. The probability of a live birth of the subsequent pregnancy was estimated using 
a competing risks analysis [9,10]. In the original ALIFE trial, pregnancies resulted in 
a live birth, miscarriage, ectopic pregnancy or intrauterine fetal death. Miscarriage, 
ectopic pregnancy or intrauterine fetal death was considered as a competing risk for 
a live birth in the present study. Multivariable models were developed to identify 
factors associated with a live birth of the subsequent pregnancy. Statistical analyses 
were performed with the Statistical Package for the Social Sciences 11.5 for Windows 
(SPSS, Inc., Chicago, IL, USA) software and the R software version 2.13.1. Finally, a 
P-value of 0.05 was considered to indicate statistical significance for all analyses.

Results
Of the 364 potential eligible participants of the ALIFE trial, we had to exclude 113 
women for the following reasons: pregnant at the time that unexplained RM was 
diagnosed (n=94); dropped out (n=17); and lost to follow-up (n=2) (Figure 1). The 
baseline characteristics of the remaining 251 women are summarized in Table I. The 
mean age at time of diagnosing unexplained RM was 34 years (standard deviation
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364 women
included in the

ALIFE trial

38 women not
pregnant

14 still in study at
end of follow-up

24 not pregnant
after 2 yrs

2 ectopic
pregnancies

213 women
became pregnant

1 intrauterine fetal
death

2 terminations of
pregnancy

69 miscarriages

139 live births

2 lost to follow-up

17 drop-outs
(decided not to

become pregnant/
other reasons)

270 women not
pregnant at

diagnosis; eligible
for current study

94 women
pregnant at
diagnosis

251 women tried
to conceive

censored on
01-07-2009

censored

 Figure 1 Flowchart of a prospective cohort study; time to conception in women with unexplained re-
current miscarriage (RM).
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Table I Baseline characteristics of 251 non-pregnant women with unexplained recurrent miscarriage (RM).

Characteristics Women with unexplained RM (n=251)

Mean age in years (SD, range) 34 (5, 22-43)

        ≥ 36 years 94 (37.5)

BMI, n = 240 (kg/m2)

        < 25 159 (66.3)

        25-30 51 (21.3)

        > 30 30 (12.5)

Median number of miscarriages (range) 3 (2-15)

        2 miscarriages 103 (41.0)

        ≥ 3 miscarriages 148 (59.0)

        ≥ 1 late miscarriage 75 (29.9)

Median gestational age in weeks of preceding miscarriages (range) 8 (6-17)

Women with a previous live birth 92 (36.7)

Inherited thrombophiliaa

        One or more defectsb 25

        Factor V Leiden mutation, n = 250 (%) 11 (4.4)

        Prothrombin G20210A mutation, n = 250 (%) 2 (0.8)

        Protein C deficiency, n = 231 (%) 3 (1.3)

        Protein S deficiency, n = 215 (%) 11 (5.1)

        Antithrombin deficiency, n = 222 (%) 2 (0.9)

Pregnant with ARTc (%) 33 (13.2)

Polycystic ovary syndrome (%) 13 (5.3)

Daily smoking, ≥1 cigarette (%) 42 (17.0)

Daily alcohol consumption, ≥8 g (%) 12 (4.9)
Data are presented as number (%) unless otherwise indicated. Percentages were calculated as number of subjects 
positive for the variable divided by number of subjects with data available for that specific variable.
a Among patients who were evaluated for inherited thrombophilia, deficiencies were defined as less than 70% of 
normal activity for protein C, less than 65% for total protein S, and less than 80% for antithrombin.
b Percentage with one or more thrombophilic defects could not be calculated since the respective defects had diffe-
rent total number of subjects tested.
c Assisted Reproductive Technology.

[SD] 5). The median number of preceding miscarriages was 3 (range 2-15) with a 
median gestational age of 8 weeks (range 6-17). 

During the study, 213 women became pregnant of whom 139 (65%) had a live birth, 
69 (32%) miscarried, 2 (1%) had an ectopic pregnancy, 2 (1%) had a termination of 
pregnancy and 1 (0.5%) had an intra-uterine fetal death (Figure 1).
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Time to conception
The cumulative incidence of conception for the total study group is shown in Fig. 
2. The cumulative incidence of conception was 56% after 6 months, 74% after 12 
months and 86% after 24 months. The median time to a subsequent conception was 
21 weeks (interquartile range (IQR) 8–55). An analysis limited to 148 women with 
three or more miscarriages showed a median time to a subsequent conception of 23 
weeks (IQR 9–56). The cumulative incidence of conception in this subgroup was not 
different from the women with only two miscarriages (log rank P-value = 0.21).

Results of the multivariable Cox regression analyses revealed that, of the potential 
prognostic factors, only the factor V Leiden mutation was significantly associated 
with a shorter time to conception (Table II). After backward elimination, only factor 
V Leiden mutation emerged as a significant predictor of a shorter time to conception 
(hazard ratio (HR) 1.94, 95% confidence interval (CI) 1.03–3.65) (Fig. 3). Although 
not statistically significant, a trend was observed for number of previous miscarriages 
(HR 0.96, 95% CI 0.88–1.05), preceding late miscarriage (HR 0.79, 95% CI 0.58–1.07) 
and previous live birth (HR 1.20, 95% CI 0.90–1.60). The median time to conception 
was 11 weeks (IQR: 6–21) in carriers of the factor V Leiden mutation and 23 weeks 
(IQR: 8–56) in non-carriers with a corresponding HR of 1.94 (95% CI: 1.03–3.65). 
Factor V Leiden mutation was present in 11 women; 64% of the pregnancies in these 
women resulted in a live birth, and 65% in the non-carriers.

Figure 2 The cumulative in-
cidence of conception in 251 
women with unexplained RM. 
The continuous line is the me-
dian incidence; the dotted lines 
represent the 95% confidence 
interval.
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Time to a live birth of the subsequent pregnancy
The cumulative incidence of an event (live birth or failed pregnancy) for the total 
study group is shown in Fig. 4. Concisely, the cumulative incidence of a live birth 
of the subsequent pregnancy was 0% after 6 months, 23% after 12 months and 50% 
after 24 months. The median time to a live birth of the subsequent pregnancy was 
102 weeks (IQR 82–115 weeks). An analysis limited to 148 women with three or 
more miscarriages showed a median time to a live birth of 113 weeks (IQR 107–118 
weeks). The cumulative incidence of a live birth in this subgroup was significantly 
different from the women with only two miscarriages (log rank P-value = 0.03).

In Table II, the results of the multivariable competing risks analyses are depicted. The 
number of previous miscarriages was the only prognostic factor (HR 0.83,95%CI 
0.74–0.94) significantly associated with time to a live birth of the subsequent 
pregnancy.

Table II MultivariableCoxproportional hazards model and competing risks model for time to conception and 
time to a live birth, respectively, among women diagnosed with unexplained RM.

Time to conception (n =249a) Time to a live birth (n =249a)

HR (95% CI) P-value HR (95% CI) P-value

Age (years) 0.99 (0.97 to 1.02) 0.725 0.98 (0.95 to 1.02) 0.310

Number of previous 
miscarriages

0.96 (0.88 to 1.05) 0.354 0.83 (0.74 to 0.94) 0.004

Placebo 1 (reference) - 1 (reference) -

Aspirinb and 
LMWHc,d 

0.88 (0.63 to 1.22) 0.436 0.95 (0.63 to 1.41) 0.790

Aspirind 1.06 (0.76 to 1.48) 0.745 0.85 (0.56 to 1.29) 0.450

Preceding late 
miscarriagee 

0.79 (0.58 to 1.07) 0.127 0.75 (0.51 to 1.12) 0.160

Previous live birth 1.20 (0.90 to 1.60) 0.210 1.14 (0.80 to 1.63)  0.460

Carrier of Factor V 
Leiden mutation

1.94 (1.03 to 3.65) 0.039 1.26 (0.54 to 2.91) 0.590

HR, hazard ratio; CI, confidence interval; LMWH, Low-molecular-weight heparin.
aTwo observations removed because of missing results of factor V Leiden.
bAspirin; calcium carbasalate, daily dose of 100 mg.
cLMWH; nadroparin, daily dose of 2850 IU.
dIntervention group versus placebo group.
eLate miscarriage was defined as >10 weeks’ gestational age.
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Discussion and conclusion
This study is the first to report on the time to conception in a large cohort of women 
with unexplained RM. Our findings show that these women had a median time to 
conception of 21 weeks (IQR 8-55). After 12 months of trying to conceive, 74% of the 
women became pregnant of which 64% resulted in a live birth. The presence of factor 
V Leiden mutation, one of the a priori defined potential prognostic factors on live 
birth rates, showed a significantly shorter time interval to conception. 

The data on time to conception were gathered from a large prospective cohort nested 
in a multicentre randomised placebo-controlled trial. This is in contrast to other 
studies on time to conception in women with subfertility that are mostly retrospective 
and possibly biased because of the use of questionnaires [5,11,12].  

Our data showed a cumulative incidence of conception of 74% after 12 months. 
The absence of other data on time to conception in women with unexplained RM 
prevents interpreting our results in perspective of other studies. In a cohort of 346 
healthy women with a mean age of 29 years (SD 3.6), stopping contraception and 
starting timed intercourse, a cumulative incidence of conception of 92% after 12 
cycles was found [13]. Our cumulative incidence of conception is not out of line with 
this result, considering that the mean age of our cohort is higher, i.e. 34 years (SD 5), 
and a relatively large proportion of our cohort had a high BMI.  

A weakness of our study is that it is nested in the ALIFE study, a RCT in women with 
unexplained RM with a primary outcome measure of live birth in the subsequent 
pregnancy. In the present analysis time to a live birth was a secondary outcome based 
on this single subsequent pregnancy and calculated with a competing risk analysis. 

 

Figure 3 The cumulative inci-
dence of conception in Factor V 
Leiden (FVL) mutation carriers 
and non-carriers with unex-
plained RM. The green line is 
the cumulative incidence of con-
ception in FVL carriers; the blue 
line represents the non-carriers.
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A future collection of cumulative follow-up data of all the women included in this 
cohort will provide time to a live birth irrespective of the number of miscarriages 
after the diagnosis of unexplained RM.

Several theories have been coined to explain the high population frequency of Factor 
V Leiden mutation despite the obvious disadvantages [14–17]. A large cohort study 
concluded that there was increased fecundity (time interval between marriage and 
birth of first child) of male Factor V Leiden carriers but not in female carriers [18]. 
In line with this, increased (motile) sperm counts in male carriers of the Factor V 
Leiden mutation were observed [19]. Although we found a shorter time to conception 
in female carriers of the Factor V Leiden mutation in our present study, rates of 
live birth in female carriers and non-carriers were the same. This finding should 
be interpreted with caution because our data is limited to only the first subsequent 
conception. Given the small sample size of this potential prognostic factor in our 
study (11 female carriers), this finding needs to be regarded as hypothesis generating 
and warrants replication in other study populations.

Experiencing a miscarriage leads to emotional distress. High levels of anxiety, 
depression, and grief may persist in some women after physical recovery [20–22]. 
Recurrent miscarriage is a traumatic event [23]. In the absence of effective treatment 
for women with unexplained RM, tailored counseling regarding time to conception 
and live birth rates is of the utmost importance.

The time to conception in women diagnosed with unexplained RM is comparable with 

 

Figure 4 The cumulative inci-
dence of an event (live birth or 
failed pregnancy) for the 213 
women who became pregnant 
during the study. Failed preg-
nancies included miscarriages, 
ectopic pregnancies, terminati-
ons of pregnancy and intraute-
rine fetal death.
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that in healthy fertile women. This reassuring information should be communicated 
to women with unexplained RM regarding future pregnancy attempts. 
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