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ABSTRACT

BACKGROUND
Aspirin and low-molecular-weight heparin are prescribed for women with unex-
plained recurrent miscarriage, with the goal of improving the rate of live births, but
limited data from randomized, controlled trials are available to support the use of
these drugs.

METHODS

In this randomized trial, we enrolled 364 women between the ages of 18 and 42
years who had a history of unexplained recurrent miscarriage and were attempting
to conceive or were less than 6 weeks pregnant. We then randomly assigned them
to receive daily 80 mg of aspirin plus open-label subcutaneous nadroparin (at a dose
of 2850 IU, starting as soon as a viable pregnancy was demonstrated), 80 mg of
aspirin alone, or placebo. The primary outcome measure was the live-birth rate.
Secondary outcomes included rates of miscarriage, obstetrical complications, and
maternal and fetal adverse events.

RESULTS

Live-birth rates did not differ significantly among the three study groups. The pro-
portions of women who gave birth to a live infant were 54.5% in the group receiving
aspirin plus nadroparin (combination-therapy group), 50.8% in the aspirin-only
group, and 57.0% in the placebo group (absolute difference in live-birth rate: com-
bination therapy vs. placebo, —2.6 percentage points; 95% confidence interval [CI],
—15.0 to 9.9; aspirin only vs. placebo, —6.2 percentage points; 95% CI, —18.8 to 6.4).
Among 299 women who became pregnant, the live-birth rates were 69.1% in the
combination-therapy group, 61.6% in the aspirin-only group, and 67.0% in the pla-
cebo group (absolute difference in live-birth rate: combination therapy vs. placebo,
2.1 percentage points; 95% CI, —10.8 to 15.0; aspirin alone vs. placebo —5.4 percent-
age points; 95% CI, —18.6 to 7.8). An increased tendency to bruise and swelling or
itching at the injection site occurred significantly more frequently in the combina-
tion-therapy group than in the other two study groups.

CONCLUSIONS
Neither aspirin combined with nadroparin nor aspirin alone improved the live-birth
rate, as compared with placebo, among women with unexplained recurrent miscar-
riage. (Current Controlled Trials number, ISRCTN58496168.)
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PPROXIMATELY 1% OF ALL WOMEN TRY-

ing to conceive have recurrent miscar-

riage, defined as three previous miscar-
riages; when recurrent miscarriage is defined as
two previous miscarriages, the proportion rises
to 5%.! In half of such patients, no underlying
cause of miscarriage can be identified.>? Al-
though various interventions have been suggest-
ed to improve rates of live birth in such cases, no
effective treatment has been identified.

It has been suggested that in women with
recurrent miscarriage and a diagnosis of the
antiphospholipid syndrome, treatment with as-
pirin and heparin may improve the pregnancy
outcome, although findings from available ran-
domized trials have been inconsistent.*® On the
basis of presumed similarities in pathogenesis
between recurrent miscarriage associated with
the antiphospholipid syndrome and unexplained
recurrent miscarriage,” aspirin and low-molecu-
lar-weight heparin are frequently prescribed for
women with unexplained recurrent miscarriage
or those with recurrent miscarriage and inher-
ited thrombophilias. However, limited data from
randomized, controlled trials are available to
support this approach.?'* In this multicenter,
randomized, placebo-controlled trial, called the
Anticoagulants for Living Fetuses (ALIFE) study,
we investigated whether aspirin combined with
low-molecular-weight heparin or aspirin alone,
as compared with placebo, would improve the
live-birth rate among women with unexplained
recurrent miscarriage.

METHODS

STUDY POPULATION

From February 2004 through January 2008, we
evaluated patients at three university hospitals
and five teaching hospitals in the Netherlands.
Women between the ages of 18 and 42 years were
eligible if they had had unexplained recurrent
miscarriage and were attempting to conceive or
were pregnant, with a gestational age of less
than 6 weeks. Previous miscarriage was defined
as pregnancy loss at a gestational age of 20 weeks
or less. The definition of miscarriage included
documentation of pregnancy by a positive preg-
nancy test and clinical manifestations of miscar-
riage (e.g., abdominal pain, cramps, and vaginal
bleeding); it did not include the loss of a bio-
chemical pregnancy. Recurrent miscarriage was

10.1056/NEJM0a1000641

defined as at least two miscarriages. Unexplained
recurrent miscarriage was diagnosed in cases of
normal karyotypes of both partners, the absence
of uterine disease on pelvic ultrasonography, the
absence of the antiphospholipid syndrome (on
the basis of testing for lupus anticoagulant and
anticardiolipin IgG and IgM antibodies), and a
normal fasting level of homocysteine (<16 wmol
per liter). Women who had previous venous or
arterial thromboembolism, an indication for anti-
coagulant treatment during pregnancy, or endo-
crine disorders (e.g., diabetes mellitus or untreat-
ed thyroid dysfunction) were excluded from the
study.

Participating women were tested once for fac-
tor V Leiden and the prothrombin G20210A
mutation and plasma activity levels of protein C,
protein S, and antithrombin. Deficiencies were
defined as less than 70% of normal activity for
protein C, less than 65% of normal activity for
total protein S, and less than 80% of normal
activity for antithrombin.

The study protocol was approved by the insti-
tutional review board at each center. All patients
provided written informed consent.

STUDY DESIGN AND TREATMENT REGIMEN
Women were randomly assigned to receive aspi-
rin combined with low-molecular-weight heparin
(combination-therapy group), aspirin alone, or
placebo either before conception or at a gesta-
tional age of less than 6 weeks. Randomization
was performed centrally by a computer program
with minimization for maternal age (<36 or 236
years) and the number of miscarriages (2 or >3),
stratified according to study center.

Aspirin in the form of calcium carbasalate
(Ascal, Meda Pharma) was administered at a
daily dose of 100 mg, which is equivalent to 80
mg of acetylsalicylic acid. Aspirin or placebo was
started at the time of randomization and contin-
ued until a gestational age of 36 weeks or was
stopped at the time of miscarriage, a diagnosis
of ectopic pregnancy, or premature delivery. As-
pirin and placebo were packed in sachets of
identical appearance; patients, doctors, and trial
nurses were all unaware of the study-group as-
signments.

Open-label low-molecular-weight heparin in
the form of nadroparin (Fraxiparine, Glaxo-
SmithKline) was administered subcutaneously at
a daily dose of 2850 IU and was initiated when

NEJM.ORG

Downloaded from www.nejm.org on March 29, 2010 . For personal use only. No other uses without permission.

Copyright © 2010 Massachusetts Medical Society. All rights reserved.



ASPIRIN PLUS HEPARIN FOR RECURRENT MISCARRIAGE

364 Women with recurrent miscarriage
underwent randomization

123 Were assigned to aspirin
plus nadroparin

120 Were assigned to aspirin only

3 Did not receive treat-
ment
1 Had communi-
cation problem
2 Were not eligible
11 Did not start nadro-
parin
10 Declined injections
1 Moved abroad
3 Discontinued nadro-
parin because of
injections but con-
tinued aspirin
3 Discontinued nadro-
parin and aspirin
because of injections

121 Were assigned to placebo

1 Declined to receive
treatment
15 Discontinued treat-
ment
2 Had side effects
4 Used open-label
aspirin
7 Declined
1 Had communica-
tion problem
1 Had unknown
reason

103 Completed treatment

104 Completed treatment

8 Were not pregnant
after 2 yr
6 Decided not to
become pregnant
11 Were still in the study
when the trial ended
1 Was lost to follow-up

5 Did not receive treat-
ment
3 Declined
1 Used aspirin and
heparin
1 Used heparin
13 Discontinued treat-
ment
3 Used open-label
aspirin
2 Preferred no medi-
cation
2 Had logistic problem
4 Had side effects
1 Had contraindica-
tion
1 Had unknown
reason

103 Completed treatment

11 Were not pregnant
after 2 yr
6 Decided not to
become pregnant
4 Were still in the study
when the trial ended

123 Were included in intention-

120 Were included in intention-

5 Were not pregnant
after 2 yr

5 Decided not to
become pregnant

7 Were still in the study
when the trial ended

1 Was lost to follow-up

121 Were included in intention-

to-treat analysis
97 Were included in pregnancy
analysis

to-treat analysis
99 Were included in pregnancy
analysis

to-treat analysis
103 Were included in pregnancy
analysis

Figure 1. Enrollment and Outcomes.

a viable intrauterine pregnancy was confirmed
on ultrasonography, starting at 6 weeks of gesta-
tion, and was continued throughout pregnancy;
women were instructed to discontinue this med-
ication when labor started. Women were with-
drawn from the trial if they had not become
pregnant within 2 years after randomization or
if they no longer wished to become pregnant;
however, these women were included in the in-
tention-to-treat analysis.

All women were advised to take folic acid
(400 pg daily), starting before conception and

continuing until 10 weeks of gestation, as pro-
phylaxis for neural-tube defects. Women received
standard care provided by their own obstetrician
throughout pregnancy, including structural fetal
ultrasonography at 18 to 22 weeks of gestation.
In addition, platelet counts were performed at 12
and 30 weeks of gestation. Women were con-
tacted by telephone by a dedicated research
nurse every 3 months throughout the study until
completion of the first pregnancy; compliance
and side effects were addressed during these
calls with the use of a structured form.

10.1056/NEJM0a1000641
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Table 1. Baseline Characteristics of the Patients.*
Aspirin plus Nadroparin Aspirin Only Placebo
(N=123) (N=120) (N=121)
Age
Mean —yr 3445 3345 3445
>36 yr — no. (%) 47 (38.2) 41 (34.2) 44 (36.4)
Body-mass indext 25.4+4.9 25.0+4.8 24.6+4.1
Daily smoking, =1 cigarette — no. (%) 23 (18.7) 20 (16.7) 20 (16.5)
Daily alcohol consumption, 28 g — no. (%) 3 (24) 4 (3.3) 9(7.4)
Dutch nationality — no. (%) 102 (82.9) 102 (85.0) 102 (84.3)
Pregnant at time of randomization — no. (%) 28 (22.8) 33 (27.5) 33 (27.3)
Miscarriage
Median (range) — no. 3 (2-15) 3 (2-9) 3 (2-12)
=3 miscarriages — no. (%) 73 (59.3) 71 (59.2) 74 (61.2)
=1 late miscarriage — no. (%) 40 (32.5) 38 (31.7) 35 (28.9)
Previous live birth — no. (%) 53 (43.1) 45 (37.5) 46 (38.0)
Inherited thrombophilia — no. (%)§
No. of patients 105 99 98
One or more defects 13 (12.4) 17 (17.2) 17 (17.3)
Factor V Leiden mutation 5 (4.8) 7(7.1) 9(9.2)
Prothrombin G20210A mutation 1 (1.0) 3 (3.0 0
Protein C deficiency 2 (1.9) 1(1.0) 2 (2.0
Protein S deficiency 4 (3.8) 5(5.1) 7(7.1)
Antithrombin deficiency 2 (1.9) 3 (3.0 0
Polycystic ovary syndrome — no. (%) 4(3.3) 3(2.5) 6 (5.0)

*Plus—minus values are means +SD.

T The body-mass index is the weight in kilograms divided by the square of the height in meters.

1 P=0.03 for all comparisons.

§ 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.

OUTCOME MEASURES

The primary outcome measure was the rate of
live births. Secondary outcomes included rates of
miscarriage, intrauterine fetal death (fetal death
after 20 weeks of gestation), and obstetrical com-
plications. Such complications included pre-
eclampsia, the HELLP syndrome (hemolysis, el-
evated liver enzymes, and a low platelet count),
small size for gestational age (birth weight below
the 10th percentile for gestational age and sex),
placental abruption, and premature delivery. Pre-
mature delivery was classified a priori in three
subgroups according to weeks of gestational age
(24 to <28, 28 to <32, and 32 to <37).

The rates of maternal thrombocytopenia (de-
fined as a platelet count of <150,000 per cubic
millimeter), bleeding episodes (i.e., bleeding from

10.1056/NEJM0a1000641

the gums or nose and the amount of vaginal
blood loss at delivery), and skin reactions were
assessed by telephone at 3-month intervals by the
research nurse and verified on the basis of obstet-
rical medical reports. All infants were examined
by an obstetrician. In cases in which a congenital
or neonatal abnormality was suspected, a neona-
tologist made the final diagnosis.

STUDY OVERSIGHT

This study was supported by the Netherlands Or-
ganization for Health Research and Develop-
ment. Aspirin and placebo were packaged and
supplied by Meda Pharma. Nadroparin was pur-
chased by subjects from their local pharmacies.
The drug’s manufacturer, GlaxoSmithKline, pro-
vided an unrestricted grant to the investigators.
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Table 2. Live-Birth Rate (Primary Outcome).*
Aspirin plus
Variable Nadroparin Aspirin Only Placebo P Value
Intention-to-treat population
No. of patients 123 120 121
Live birth — no. (%) 67 (54.5) 61 (50.8) 69 (57.0) 0.63
Relative risk (95% Cl) 0.96 (0.76t0 1.19)  0.89 (0.71 to 1.13) 1.00
Absolute difference in live-birth rate -2.6 (-15.0t09.9) -6.2 (-18.8t0 6.4) —
(95% Cl) — %
Women who became pregnant
No. of patients 97 99 103
Live birth — no. (%) 67 (69.1) 61 (61.6) 69 (67.0) 0.52
Relative risk (95% Cl) 1.03 (0.85t01.25) 0.92 (0.75to 1.13)  1.00
Absolute difference in live-birth rate 2.1 (-10.8t015.0) -5.4 (-18.6t0 7.8) —
(95% Cl) — %

* Absolute differences and relative risks were calculated for the comparison between patients receiving aspirin plus na-
droparin (combination-therapy group) and the placebo group and between the aspirin-only group and the placebo
group. P values are for all comparisons. CI denotes confidence interval.

None of the sponsors were involved in the prepa-
ration of the study protocol, management of the
trial, analysis of the data, or preparation of the
manuscript. All authors vouch for the accuracy
and completeness of the reported data.

STATISTICAL ANALYSIS
We assumed that women who were assigned to
receive aspirin alone or placebo had a 75% chance
of a live birth.*? To detect an absolute increase of
15 percentage points in the live-birth rate with
the use of combination therapy, we needed to en-
roll 309 women for a power of 80% at a signifi-
cance level of 0.05. We aimed to enroll 360 wom-
en, since not all women would become pregnant
during the trial.13:14

The primary outcome was assessed in all
women, according to the intention-to-treat prin-
ciple, as well as in the subgroup of women who
conceived. The incidences of preeclampsia, the
HELLP syndrome, placental abruption, preterm
delivery, small size for gestational age, and con-
genital or neonatal abnormalities, as well as the
estimated amount of vaginal blood loss at deliv-
ery, were calculated for women who had an on-
going pregnancy beyond 12 weeks of gestation.
Adverse events were evaluated for all women.

Differences in dichotomous outcomes among
the three study groups were analyzed with the
use of the chi-square test or Fisher’s exact test
when the expected cell frequencies fell below

10.1056/NEJM0a1000641
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five. Differences in live-birth rates were ex-
pressed as absolute differences and relative risks,
with associated 95% confidence intervals, with
the placebo group as the reference. One-way
analysis-of-variance statistics were calculated to
compare continuous outcome measures.

Prespecified analyses included assessments
of interactions between study-group assignment
and subgroup on the basis of the following po-
tential or established prognostic determinants:
the presence or absence of inherited thrombo-
philia,*>1¢ the presence or absence of a previous
live birth,1”1# age (<36 years or 2306 years),12:19:20
and the number of miscarriages (2 or >3).12:18,21
Absolute differences in live-birth rates and rela-
tive risks for a live birth that were associated
with the interventions were calculated for the
separate subgroups with the placebo group as
the reference. To assess whether the relative
risks differed significantly among subgroups,
we calculated the difference between the log
relative risk and its standard error and used
these values to test the interaction.?? A P value of
less than 0.05 was considered to indicate statis-
tical significance.

A data and safety monitoring board, whose
members were unaware of the study-group as-
signments, performed two interim analyses. The
first interim analysis was performed after the
randomization of 180 women, and a second in-
terim analysis, performed 18 months after study

NEJM.ORG
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ASPIRIN PLUS HEPARIN FOR RECURRENT MISCARRIAGE

recruitment was stopped, included data from 281
women in whom the primary outcome (live birth)
had occurred or in whom a miscarriage had oc-
curred by July 1, 2009. On the basis of the second
analysis, the board advised discontinuation of the
study because of futility. At the time of discon-
tinuation, 22 women were still in follow-up and
their medications were stopped. No adjustment
was made for the interim analyses of the data.

5.3 (-2.6t0 13.3)

RESULTS

1.5 (-4.7t0 7.7)

STUDY POPULATION
A total of 364 women were enrolled, with 123
assigned to the combination-therapy group, 120
to the aspirin-only group, and 121 to the placebo
group (Fig. 1). Of these women, 103 (83.7%) in
the combination-therapy group, 104 (86.7%) in
the aspirin-only group, and 103 (85.1%) in the
placebo group received the assigned study inter-
vention. Women who did not start the assigned
study intervention were not informed of the
study-group assignment and received standard
follow-up. The reported reasons for not starting
the assigned study intervention are noted in Fig-
ure 1. The most frequent reason for discontinu-
ing a study intervention was the occurrence of
side effects.

Table 1 summarizes the baseline characteris-
tics of the study population. The mean age of
women at randomization was 34 years, and the
median number of preceding miscarriages was
three. Baseline characteristics were similar
across the study groups, except that alcohol use
at the time of study entry was more common in
the placebo group than in the combination-
therapy group or the aspirin-only group.

0.39

OUTCOMES
Of the 364 women who underwent randomiza-
tion, 299 (82.1%) became pregnant, and 197
(54.1% overall and 65.9% of those who became
pregnant) had a live birth. Live-birth rates did
not differ significantly among the three study
groups. The proportions of women who gave
birth to a live infant were 54.5% in the combina-
tion-therapy group, 50.8% in the aspirin-only
group, and 57.0% in the placebo group (absolute
difference in live-birth rate: combination therapy
vs. placebo, —2.6 percentage points; 95% confi-
dence interval [CI], —15.0 to 9.9; aspirin only vs.
placebo, —6.2 percentage points; 95% CI, —-18.8

ity; and one trisomy 21 [Down’s syndrome]). In the placebo group, the two events were multiple structural abnormalities resulting in one fetal twin death and a chromosomal abnor-

malities (one de novo interstitial deletion 18q21.2, resulting in Pitt—-Hopkins syndrome; one trisomy 9 mosaicism, resulting in small size for gestational age and a heart-valve abnormal-
mality (trisomy 18) resulting in death 3 days after birth.

nancy outcomes and neonatal events were evaluated for 200 women with ongoing pregnancy beyond 12 weeks of gestation. HELLP denotes hemolysis, elevated liver enzymes, and low
chain acyl-coenzyme A dehydrogenase deficiency. In the aspirin-only group, the five events were prenatal supraventricular tachycardia, preauricular tags, and three chromosomal abnor-

platelet count.
7 P values are for all comparisons.

Congenital or neonatal abnormalities — no. (%)§

No. of patients

* Plus—minus values are means +SD. Complications of early pregnancy and maternal adverse events were calculated for all 364 women who underwent randomization. Ongoing preg-

i Platelets were measured only in women with ongoing pregnancy beyond 12 weeks of gestation. Thrombocytopenia was defined as a platelet count below 150,000 per cubic millimeter.
§ In the combination-therapy group, the three events were central adrenal insufficiency; polycystic kidneys in one of trichorial triplets, resulting in death shortly after birth; and medium-
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to 6.4) (Table 2). In analyses involving women
who became pregnant, live-birth rates also did
not differ significantly among the three groups,
with rates of 69.1% in the combination-therapy
group, 61.6% in the aspirin-only group, and
67.0% in the placebo group (absolute difference
in live-birth rate: combination therapy vs. place-
bo, 2.1 percentage points; 95% CI, —10.8 to 15.0;
aspirin only vs. placebo, —5.4 percentage points;
95% CI, —18.6 to 7.8). In a post hoc per-protocol
analysis taking into account adherence to the as-
signed study drug, live-birth rates were very sim-
ilar to those in the intention-to-treat analysis (for
details, see the table in the Supplementary Ap-
pendix, available with the full text of this article
at NEJM.org).

No significant differences in secondary out-
comes were observed among the three groups,
except that women in the combination-therapy
group delivered approximately 1 week earlier than
women in the placebo group (Table 3). An in-
creased tendency to bruise and swelling or itching
at the injection site were significantly more com-
mon in women in the combination-therapy group
than in those in the placebo group. No serious
maternal adverse events were reported.

There were no significant interactions between
the study-group assignment and the presence or
absence of inherited thrombophilia, the presence
or absence of a previous live birth, age, or the
number of previous miscarriages (Table 4).

DISCUSSION

In this trial, we found that neither aspirin com-
bined with nadroparin nor aspirin alone im-
proved the chance of a live birth in women with
a history of unexplained recurrent miscarriage.
Live-birth rates were 54.5% in the combination-
therapy group, 50.8% in the aspirin-only group,
and 57.0% in the placebo group. Among women
who became pregnant, these rates were 69.1%,
61.6%, and 67.0%, respectively. Side effects, most
notably an increased tendency to bruise and
swelling or itching at the injection site, occurred
in almost half the women in the combination-
therapy group.

The hypothesis that women with unexplained
recurrent miscarriage might benefit from aspi-
rin, heparin, or both was based on a presump-
tion that this condition might be caused by
thrombosis in decidual vessels.232# In one study,

10.1056/NEJM0a1000641

levels of circulating procoagulant microparticles
were higher in women with recurrent miscar-
riage than in control subjects.?> However, the
concept that recurrent miscarriage can be attrib-
uted routinely to thrombosis is probably an
oversimplification. For example, although acti-
vated coagulation factors induce cell death and
inhibit the growth of trophoblast cells in throm-
bomodulin-deficient mice, aspirin or heparin
does not reverse defective trophoblast differen-
tiation or the embryonic growth defect.2® In
cultured placental villous tissue obtained from
women, both aspirin and heparin were reported
to attenuate trophoblast apoptosis.?”

Some limitations of our study warrant con-
sideration. Our initial sample-size calculation
assumed that 309 women would become preg-
nant and be followed for live birth. We discon-
tinued the trial when 22 women were still in
follow-up, on the basis of the judgment by the
data and safety monitoring board that further
continuation of the study was futile; thus, we do
not have complete follow-up data on all enrolled
women. However, even in the most extreme
case, in which all women in the combination-
therapy group would have had a live birth and all
women in the placebo group would have had a
miscarriage, the absolute live-birth rates would
not have differed significantly among the groups.
The rate of study-drug adherence was only 85%,
a factor that could have increased the statistical
uncertainty around the observed absence of ef-
fect. Although the point estimates for absolute
risk differences suggest that there was no ap-
preciable benefit of aspirin combined with low-
molecular-weight heparin or of aspirin alone in
women overall or in the subgroup who became
pregnant, the 95% confidence interval for the
absolute difference in live-birth rate in the latter
group indicates that results are compatible with
an improvement in the live-birth rate of as much
as 15% with aspirin combined with low-molecu-
lar-weight heparin, as compared with placebo. A
post hoc per-protocol analysis that was limited
to the women who became pregnant showed
similar point estimates and confidence intervals.

In addition, the use of nadroparin was not
blinded. We thought that it would not be feasible
to administer subcutaneous placebo injections for
a period of 8 months and that the assessment of
the primary outcome (i.e., a live birth) was un-
likely to be affected by this open-label design.
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We used a broad definition of recurrent mis-
carriage (i.e., two or more miscarriages), in ac-
cordance with the definition used by the Ameri-
can College of Obstetrics and Gynecology.2®
Although the use of this definition may have
diluted the results (as compared with the use of
a definition of three or more miscarriages),2%-3°
the characteristics of our study patients, as well
as the live-birth rate observed among women in
the placebo group, were consistent with those of
other large cohorts in which no intervention was
provided.'2:3t We also found no significant ben-
efit of combination therapy or aspirin alone in
subgroup analyses that were stratified according
to the number of miscarriages.

Likewise, we found no significant benefits in
other subgroups, including women with inherited
thrombophilia (who might be most likely to ben-
efit from treatment with heparin or aspirin®1532),
although our study was not powered to assess
subgroup effects. The possibility that one or both
of these interventions might be beneficial in such
women warrants further study in adequately pow-
ered, controlled trials. The prevalence of inherited
thrombophilia among the women in our study
population was 16%, which makes us confident
that there was no selective referral of women
without thrombophilia.>?

Recently, in two randomized trials, investiga-
tors assessed the benefits of low-molecular-
weight heparin in women with recurrent miscar-
riage.>#3°> In one trial involving 170 women with
unexplained recurrent miscarriage, live-birth
rates were significantly higher among women
who were assigned to receive enoxaparin than
among those assigned to receive placebo (81%
vs. 48%).3* In another study, involving 340 women

who received enoxaparin or no treatment, the
reported miscarriage rates were 5% and 11%,
respectively.?> However, methodologic limitations
(i.e., a lack of blinding® or uncertain blinding
procedures,** a high rate of loss to follow-up,3*
and a lack of prospective trial registration) and
differences in the characteristics of the study
populations (age3*35 and number of previous
miscarriages3’) and the specific intervention
make it difficult to compare the results of these
trials with our findings.

In conclusion, our findings do not support
the hypothesis that either combination therapy
with aspirin and nadroparin or aspirin alone im-
proves the chance of a live birth for women with
unexplained recurrent miscarriage.
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