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A B S T R A C T

Background

A range of treatments have been proposed to improve pregnancy outcome in recurrent pregnancy loss associated with antiphospholipid

antibody (APL). Small studies have not resolved uncertainty about benefits and risks.

Objectives

To examine outcomes of all treatments given to maintain pregnancy in women with prior miscarriage and APL.

Search strategy

We searched the Pregnancy and Childbirth Group’s Trials Register (30 May 2004), the Cochrane Central Register of Controlled Trials

(The Cochrane Library, Issue 2, 2003), MEDLINE (1966 to June 2003), EMBASE (1988 to June 2003), Lupus (volume one to eight,

1991 to 1999) and conference proceedings from the International Symposium on APL up to 1999.

Selection criteria

Randomised or quasi-randomised, controlled trials of interventions in pregnant women with a history of pregnancy loss and APL.

Data collection and analysis

Two review authors independently assessed quality and extracted data for studies up to December 1999. One review author performed

this for studies after 1999.

Main results

Thirteen studies were found (849 participants). The quality was not high; 50% had clear evidence of allocation concealment. Participant

characteristics varied between trials.

Unfractionated heparin combined with aspirin (two trials; n = 140) significantly reduced pregnancy loss compared to aspirin alone

(relative risk (RR) 0.46, 95% confidence interval (CI) 0.29 to 0.71). Low molecular weight heparin (LMWH) combined with aspirin

compared to aspirin (one trial; n = 98) did not significantly reduce pregnancy loss (RR 0.78, 95% CI 0.39 to 1.57). There was no

advantage in high-dose, over low-dose, unfractionated heparin (one trial; n = 50). Three trials of aspirin alone (n = 135) showed

no significant reduction in pregnancy loss (RR 1.05, 95% CI 0.66 to 1.68). Prednisone and aspirin (three trials; n = 286) resulted

in a significant increase in prematurity when compared to placebo, aspirin, and heparin combined with aspirin, and an increase in

gestational diabetes, but no significant benefit. Intravenous immunoglobulin +/- unfractionated heparin and aspirin (two trials; n =

58) was associated with an increased risk of pregnancy loss or premature birth when compared to unfractionated heparin or LMWH

combined with aspirin (RR 2.51, 95% CI 1.27 to 4.95). When compared to prednisone and aspirin, intravenous immunoglobulin

(one trial; n = 82) was not significantly different in outcomes.

Authors’ conclusions

Combined unfractionated heparin and aspirin may reduce pregnancy loss by 54%. Large, randomised controlled trials with adequate

allocation concealment are needed to explore potential differences between unfractionated heparin and LMWH.
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P L A I N L A N G U A G E S U M M A R Y

Treatments for recurrent miscarriage when there are antibodies in the mothers blood

Miscarriage can be very distressing for parents and their families. Miscarriage is sometimes associated with substances in the mother

blood called ’antiphospholipid antibodies’ or ’lupus anticoagulant’. These antibodies are associated with clotting and so it is suggested

that anticlotting drugs may be helpful. The review found the quality of the included trials was quite variable, and that prednisone

appears to have adverse effects so it has no role in the treatment of recurrent miscarriage. However, a combination of unfractionated

heparin with aspirin may be helpful but there are potential side-effects for mothers. More research is needed.

B A C K G R O U N D

The association between antiphospholipid antibodies or lupus an-

ticoagulant and recurrent fetal loss has been acknowledged for

many years, and various interventions have been recommended to

assist in the maintenance of the pregnancy until delivery of a live

infant.

Historically, the association between recurrent fetal loss and an-

tiphospholipid antibodies predated the anticardiolipin antibody

assay and the diagnosis was reliant on the presence of the lupus

anticoagulant and/or a ’false positive’ VDRL (a non-specific sero-

logical assay for syphilis) test for syphilis (Laurell 1957; Lubbe

1985; Nilsson 1975). With advancing technology, it became pos-

sible to detect anticardiolipin antibodies. Other antiphospholipid

antibodies and beta-2-glycoprotein I antibodies can now be de-

tected, but their role in recurrent miscarriage remains controversial

(Forastiero 1997; Higashino 1998; Lynch 1999; Yetman 1996).

Consequently, detection of either lupus anticoagulant or anticar-

diolipin antibodies in women with recurrent miscarriage remains

the main diagnostic indicator for intervention.

The prevalence of anticardiolipin antibodies in general obstetric

clinics has been reported to be between 2.7% and 7% (Lockwood

1989; Lynch 1994; Yasuda 1995). Prospective studies of low-risk

pregnancies have found their presence carried a three to nine times

greater risk of fetal loss (Lockwood 1989; Lynch 1994; Lynch

1999; Yasuda 1995). Women with a history of at least three prior

miscarriages and no abnormality other than the presence of an-

tiphospholipid antibodies are highly likely to have a future mis-

carriage. In a prospective study of 20 women who declined treat-

ment, 90% miscarried and 94% of the fetal losses occurred in the

first trimester (Rai 1995). This finding is controversial as is the

reported association between anticardiolipin antibodies and ma-

ternal complications or low birthweight infants (Lockwood 1989;

Lynch 1994; Lynch 1999).

Antiphospholipid antibodies are associated with venous and arte-

rial thrombosis. In pregnancy, thrombosis of placental vessels may

result in placental insufficiency, which can lead to fetal death. Pla-

cental pathology is variable but can include infarction with utero-

placental thrombus, perivillous fibrin deposits, and even chronic

inflammatory lesions (Nilsson 1975; Salafia 1997). Annexin-V,

an anticoagulant phospholipid-binding protein found on normal

placental villi, appears to be reduced in the presence of antiphos-

pholipid antibodies and it has been postulated that this may play a

role in the placental insufficiency and consequent fetal loss (Rand

1994; Rand 1997). There is also ’in vitro’ evidence that these an-

tibodies may inhibit proliferation of trophoblasts which could re-

sult in impaired implantation (Chamley 1998).

The first successful treatment in 1975 involved preterm caesarean

section in a woman who had experienced three prior fetal losses

(Nilsson 1975). Subsequently, the combination of prednisone and

aspirin was reported, in 1983, to be successful in a case-series of five

out of six participants (Lubbe 1983). Concerns with respect to the

effect of prednisone on both the mother and the child resulted in

exploration of alternative therapy. In 1988, low-dose aspirin alone

was reported to have a dramatic effect on pregnancy outcome in

women with a poor obstetric history, which included some with

anticardiolipin antibody (Elder 1988). In the same year, three case

reports of the successful use of intravenous immunoglobulin ther-

apy were published (Carreras 1988; Francois 1988; Scott 1988).

Unfractionated heparin therapy was promoted in 1990 (Rosove

1990) and, in 1992, the use of low molecular weight heparin was

described (Many 1992). In the same year, the successful use of

plasmapheresis in one participant was reported (Kobayashi 1992).

In considering treatment both efficacy and adverse outcomes need

to be considered. There is potential for morbidity in both mother

and fetus with these treatments, especially prednisone with its ef-

fect on blood sugar, blood pressure and bone density. In addition

heparin carries potential risks of haemorrhage, thrombocytopenia

and osteoporosis. Although there is extensive experience in the use

of low-dose aspirin in the treatment and prevention of pre-eclamp-

sia without excessive adverse outcomes in mother or neonate, its

safety when used in this setting can not be assumed. Plasmaphere-

sis is invasive and increases the risk of infection while thrombosis

in particular is a potential risk with high-dose intravenous im-

munoglobulin. The best way to assess the balance of benefit and

risk is via a systematic review of randomised controlled trials.

A number of relatively small randomised controlled studies have

been performed looking at some, but not all, of the proposed

treatments. Findings have not always been consistent. Current

management generally includes heparin combined with aspirin.
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There has been a move towards using low molecular weight heparin

because of the advantage of once daily dosing and a perception

that it may have less effect on bone mineral density (Nelson-Piercy

1994; Shefras 1996). This systematic review, which looks at all

potential therapies, is necessary to highlight the benefits and in

particular, the risks, of the different regimens, and to explore the

many areas where the evidence is not yet available, and further

research is required.

O B J E C T I V E S

To examine the effects of treatment used during pregnancy to

prevent fetal loss in women with prior miscarriage associated with

the presence of the antiphospholipid antibody.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Randomised or quasi-randomised controlled trials.

Types of participants

Pregnant women with at least one fetal loss and evidence of an-

tiphospholipid antibodies.

Antiphospholipid antibody presence determined by either a posi-

tive anticardiolipin antibody (IgG or IgM), a positive lupus anti-

coagulant or a falsely positive VDRL test.

Types of intervention

Any form of therapy including aspirin, unfractionated hep-

arin, low molecular weight heparin, prednisone, intravenous im-

munoglobulin and plasmapheresis. Treatments compared with an-

other or with placebo. Combinations of treatment included.

Types of outcome measures

(1) Pregnancy loss

(2) Preterm delivery (< 37 weeks)

(3) Fetal loss in the first trimester (<= 14 weeks)

(4) Fetal loss after the first trimester (> 14 weeks)

(5) Maternal antepartum haemorrhage

(6) Maternal postpartum haemorrhage requiring transfusion

(7) Pregnancy associated hypertension (diastolic blood pressure

(BP) >= 90 mm Hg or a rise in systolic BP >= 30 mm Hg or a rise

in diastolic BP >= 15 mm Hg)

(8) Caesarean section

(9) Small-for-gestational age (birthweight < 10th percentile for

gestational age)

(10) Neonatal bleeding/bruising

(11) Neonatal intensive care unit admission

(12) Birthweight

(13) Maternal fracture during pregnancy or up to one month

postdelivery

(14) Maternal bone mineral densitometry

(15) Maternal death

(16) Maternal side-effects

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: methods used in reviews.

We searched the Cochrane Pregnancy and Childbirth Group

Trials Register by contacting the Trials Search Co-ordinator (30

May 2004).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains

trials identified from:

1. quarterly searches of the Cochrane Central Register of

Controlled Trials (CENTRAL);

2. monthly searches of MEDLINE;

3. handsearches of 30 journals and the proceedings of major

conferences;

4. weekly current awareness search of a further 37 journals.

Details of the search strategies for CENTRAL and MEDLINE,

the list of handsearched journals and conference proceedings,

and the list of journals reviewed via the current awareness service

can be found in the ’Search strategies for identification of studies’

section within the editorial information about the Cochrane

Pregnancy and Childbirth Group.

Trials identified through the searching activities described above

are given a code (or codes) depending on the topic. The codes

are linked to review topics. The Trials Search Co-ordinator

searches the register for each review using these codes rather than

keywords.

In addition, we searched the Cochrane Central Register of

Controlled Trials (The Cochrane Library, Issue 2, 2003),

MEDLINE (1996 to June 2003) and EMBASE (1988 to June

2003).

We searched CENTRAL and MEDLINE using the following

terms: (lupus coagulation inhibitor (MeSH) OR antibodies,

anticardiolipin (MeSH) OR antibodies, antiphospholipid

(MeSH) OR antiphospholipid syndrome (MeSH) OR lupus

inhibitor (tw) OR lupus anticoagulant (tw) OR anticardiolipin

(tw) OR antiphospholipid (tw) OR cardiolipin antibod$ (tw)

OR phospholipid antibod$ (tw)) AND (fetal death (MeSH) OR

abortion, spontaneous (MeSH) OR abortion, habitual (MeSH)

OR fetal loss (tw) OR miscarriage$ (tw) OR recurrent abortion$

(tw) OR recurrent miscarriage$ (tw)).
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The term MeSH refers to medical subject headings and tw to

text word in the title or abstract. The $ is a truncation character

which allows all possible suffix variations of the root word.

The result of this search was combined with the phase one and

phase two search strategy developed by Carol Lefebvre of the UK

Cochrane Centre (Alderson 2004).

We searched EMBASE using a sensitive strategy developed by

the Cochrane Stroke Group combined with the following terms:

(lupus anticoagulant (sh) OR phospholipid antibody (sh) OR

antiphospholipid syndrome (sh) OR cardiolipin antibody (sh)

OR anticardiolipin (tw) OR antiphospholipid (tw) OR lupus

inhibitor (tw)) AND (spontaneous abortion (sh) OR recurrent

abortion (sh) OR fetus wastage (sh) OR fetus death (sh) OR

miscarriage$ (tw) OR recurrent miscarriage$) (Sandercock

2004).

We handsearched Lupus, volume one to volume eight (1991

to 1999 inclusive) and conference proceedings from the

International Symposium on Antiphospholipid Antibodies up to

1999, scanned bibliographies of all located articles and contacted

experts in the field.

We did not apply any language restrictions.

M E T H O D S O F T H E R E V I E W

From the initial search, two review authors independently

reviewed the titles and abstracts from the database searches

to determine whether the inclusion criteria were satisfied,

and agreement was assessed by the kappa statistic. The full

text of identified articles, including those where there was

disagreement in the initial title/abstract scanning, were then

reviewed independently by two review authors to ensure inclusion

criteria were met. Where necessary the author was contacted for

additional information. Agreement was assessed by the kappa

statistic and disagreements were dealt with by consensus and,

where necessary, involvement of a third review author. One

review author reviewed contents pages of all issues of Lupus.

Two review authors independently reviewed abstracts and, as

necessary, full articles of the selected titles for fulfillment of

the inclusion criteria. One review author scanned conference

proceedings and included if adequate information was obtained

either from the abstract or from personal communication. One

review author identified articles from other sources (experts or

reference lists) as possible and then two review authors assessed

them independentlay against the inclusion criteria as above.

Blinding to authors, journal of origin or institutions did not

occur. Two review authors independently assessed abstracts of non-

English articles for fulfillment of the inclusion criteria; full article

translation was not required as none fulfilled the criteria.

Two independent review authors extracted study characteristics

and data from included studies including assessments of

quality. Disagreements were resolved by involvement of a third

review author and consensus. We contacted trial authors where

information was lacking or data insufficient.

We assessed several aspects of study quality in the studies

fulfilling the inclusion criteria. These included generation of

randomisation sequence, allocation concealment, blinding of

participant, investigator, and outcome assessor, less than 20% loss

to follow up, and analysis by intention to treat. Each criterion was

graded according to the Cochrane recommendations: A - criterion

met, B - partially met or unclear and C - not met. Agreement

between the two review authors was assessed with the kappa

statistic. Despite this quality assessment, no study was excluded

on the basis of quality.

One review author performed a subsequent database search from

December 1999 to June 2003. The same author applied the

inclusion criteria, quality assessment and data extraction in an

identical manner to that performed previously but without the

second review author.

We reported outcome variables using the random-effects model as

a more conservative estimate taking into account between-study

variability. All estimates of effect for dichotomous variables are

summarised as relative risks, except where there was evidence of

heterogeneity (Q statistic exceeding the degrees of freedom). The

measure of effect for the continuous variable, birthweight, is a

weighted mean difference. We were unable to assess bone mineral

densitometry in this way as it was not measured consistently

in any study. We assessed heterogeneity of individual studies by

visualisation of the summary graphs and assessment of the Q

statistic. Due to the low sensitivity of this statistic, heterogeneity

was assumed to be present where Q exceeded the degrees of

freedom, rather than relying upon statistical significance. Where

heterogeneity was present results were not pooled. Exploration of

reasons for heterogeneity by subgroup analysis was not possible

due to the paucity of studies. Similarly, subgroup analysis to

assess the effect of poorer quality studies on the estimate of

effect was not possible. Hypothesis-generating subgroup analysis

using the following criteria was not possible due to insufficient

data: (1) women with three or more embryonic losses compared

to those with less; (2) women with moderate or high-positive

anticardiolipin antibody (at levels greater than 15 G phospholipid

units (GPL) or greater than 6 M phospholipid units (MPL))

compared to those with low level (less than 15 GPL or less than 6

MPL) anticardiolipin antibody and negative lupus inhibitor; (3)

women with moderate or high-positive anticardiolipin antibody

(at levels greater than 15 GPL or greater than 6 MPL) compared

to those with negative anticardiolipin antibody but positive lupus

inhibitor; (4) unfractionated heparin compared to low molecular

weight heparin; (5) fixed heparin doses compared to doses which

vary according to laboratory monitoring and (6) different fixed

heparin doses. We were not able to explore meta-regression

to explore the effect of baseline risk due to insufficient trials.
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Publication bias assessment via a funnel plot was also not possible

with so few trials.

D E S C R I P T I O N O F S T U D I E S

For details of included studies, see ’Characteristics of included stud-

ies’ table and Table 01. In the initial computerized database search

(up to 1999), 551 studies were identified as potentially relevant

(k = 0.62) and a further 24 studies were identified by bibliogra-

phy checks. Ten studies from this initial search were included (k

= 0.92). In the subsequent database search (up to June 2003) an

additional 400 studies were identified as potentially relevant; how-

ever, a number of these were duplicates. Three additional studies

published since 1999 were identified.

The study designs, inclusion and exclusion criteria and interven-

tions are shown in the ’Characteristics of included studies’ table.

A total of 849 participants were enrolled in the 13 trials. Three

trials compared aspirin with placebo or standard care (n = 135)

(Cowchock 1997; Pattison 2000; Tulppala 1997). Six explored the

efficacy of heparin combined with aspirin; two of these used low

molecular weight (LWM) heparin combined with aspirin (n = 140)

and compared this to aspirin alone (Farquharson 2002) or intra-

venous immunoglobulin (IVIG) (Triolo 2003). The others used

unfractionated heparin combined with aspirin; two compared the

combination to aspirin alone (n = 140) (Kutteh 1996a; Rai 1997),

one compared low-dose with high-dose heparin both combined

with aspirin (n = 50) (Kutteh 1996b), and one compared the com-

bination with prednisone and aspirin (n = 45) (Cowchock 1992).

Two trials compared prednisone and aspirin with placebo or as-

pirin (n = 241) (Laskin 1997; Silver 1993). Three trials used IVIG;

in one study all participants received aspirin and heparin with the

addition of either IVIG or placebo (n = 16) (Branch 2000). An-

other study included above compared IVIG to LMW heparin and

aspirin (n = 42) (Triolo 2003). The third study compared IVIG

to prednisone and aspirin (n = 82) (Vaquero 2001). No trials of

plasma exchange were identified.

Two trials that were included had some participants who were an-

tiphospholipid antibody (APL) negative (Laskin 1997; Tulppala

1997). For the primary outcome, pregnancy loss, subgroup data

from the APL positive participants were used (n = 12/66 (Tulppala

1997) and 88/202 (Laskin 1997)); for all other outcomes includ-

ing the composite ones, the complete study data were used. Two

other trials included some participants who had not experienced a

fetal loss, (n = 10/19 (Cowchock 1997) and 1/16 (Branch 2000)).

Subgroup data were not available in these studies and therefore

data from all participants were used.

Characteristics of the trial participants, summarized in Table 01,

were not available from all studies. The mean number of pregnancy

losses per woman ranged from 0.6 to 4 (Cowchock 1992; Cow-

chock 1997; Farquharson 2002; Kutteh 1996a; Kutteh 1996b;

Laskin 1997; Rai 1997; Triolo 2003; Vaquero 2001). The propor-

tion of women with only first trimester pregnancy losses ranged

from 49% to 67% in the four studies that described this (Cow-

chock 1992; Kutteh 1996a; Kutteh 1996b; Rai 1997). A previ-

ous successful pregnancy had occurred in between 26% and 69%

in the five studies that described this (Cowchock 1997; Kutteh

1996a; Kutteh 1996b; Laskin 1997; Rai 1997). Anticardiolipin

(ACL) antibody levels ranged from a median of 12.5 to a mean

of 60.2 G phospholipid units (GPL) units in five trials report-

ing this (Branch 2000; Kutteh 1996a; Kutteh 1996b; Rai 1997;

Triolo 2003), reflecting the various definitions of positive ACL

antibody used in the inclusion criteria of individual trials. One

study reported that 89% of participants had at least moderate level

ACL antibodies (greater than 20 GPL/M phospholipid units) (Va-

quero 2001). Ten studies reported the frequency of an isolated

lupus anticoagulant; this ranged from 0% (criteria for exclusion in

two studies) (Kutteh 1996a; Kutteh 1996b) to 82% (Farquharson

2002; Laskin 1997; Pattison 2000; Rai 1997; Silver 1993; Triolo

2003; Tulppala 1997; Vaquero 2001).

M E T H O D O L O G I C A L Q U A L I T Y

The quality of the included trials was variable as shown in Table

02. Three quasi-randomised studies did not conceal allocation of

therapy (Kutteh 1996a; Kutteh 1996b; Vaquero 2001). Only one

study had any loss to follow up (Triolo 2003). Four studies did

not analyse by intent to treat (Cowchock 1992; Pattison 2000;

Silver 1993; Triolo 2003); two stated the analysis was performed

both with and without excluded participants but did not publish

the data (Pattison 2000; Silver 1993), and one provided outcome

data on all participants according to their allocation group so that

the data entered for the meta-analysis was by intent to treat (Cow-

chock 1992). It was not clear from the information provided in

the quasi-randomised studies whether there was loss to follow up

or an analysis by intent to treat was performed as the total num-

ber of participants presenting during the recruitment phase (the

denominator) was not published (Kutteh 1996a; Kutteh 1996b;

Vaquero 2001).

R E S U L T S

Thirteen studies, involving 849 participants, were included. The

first set of analyses graphs summarises the effects of the different

comparisons on the primary outcome (pregnancy loss).

Heparin

Of the interventions examined, only unfractionated heparin com-

bined with aspirin was shown to reduce the incidence of pregnancy

loss (relative risk (RR) 0.46, 95% confidence interval (CI) 0.29 to

0.71) when compared with aspirin alone. Low molecular weight

(LMW) heparin combined with aspirin had no statistically signif-

icant effect when compared to aspirin alone (RR 0.78, 95% CI
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0.39 to 1.57) or intravenous immunoglobulin (IVIG) (RR 0.37,

95% CI 0.12 to 1.16); however, the point estimates are in the

direction of benefit, although the confidence intervals are wide.

No head-to-head study comparing LMW and unfractionated hep-

arin met our inclusion criteria and, therefore, the relative effects

of unfractionated versus LMW heparin are unknown. The treat-

ment advantage of unfractionated heparin was maintained with

the composite adverse pregnancy outcomes of ’pregnancy loss or

intrauterine growth restriction’ (IUGR) (RR 0.57, 95% CI 0.39

to 0.83) and ’pregnancy loss or premature delivery’ (RR 0.65, 95%

CI 0.47 to 0.91). The LMW studies did not provide IUGR data

but they did include premature delivery data. The risk of ’preg-

nancy loss or premature delivery’ when LMW heparin combined

with aspirin is compared to aspirin or IVIG is very similar to the

unfractionated heparin studies although they do not reach statis-

tical significance (RR 0.70, 95% CI 0.39 to 1.29 and RR 0.49,

95% CI 0.18 to 1.34 respectively). When the LMW and unfrac-

tionated heparin studies are pooled there is a 35% reduction in

pregnancy loss or premature delivery (RR 0.65, 95% CI 0.49 to

0.86). High-dose unfractionated heparin did not differ from low-

dose unfractionated heparin in its effects. Thrombocytopenia was

either not reported or did not occur except for in one study where

it was described as mild in two participants receiving LMW hep-

arin (Triolo 2003).

Aspirin alone

Aspirin, when compared to placebo or standard care, had no sig-

nificant effect on any of the outcomes examined even after exclu-

sion of the study that had participants without antiphospholipid

antibodies (Tulppala 1997).

Prednisone

Prednisone and aspirin compared to placebo or aspirin alone did

not have a significant effect on the risk of pregnancy loss (RR 0.85,

95% CI 0.53 to 1.36). A similar lack of effect was found when

compared to heparin and aspirin (RR 1.17, 95% CI 0.47 to 2.93).

However, there was significant increase in premature delivery in

all prednisone groups and when this adverse pregnancy outcome

was combined with pregnancy loss the control treatment (aspirin

RR 4.89, 95% CI 1.59 to 15.06; placebo RR 1.49, 95% CI 1.19

to 1.86; heparin and aspirin RR 1.99, 95% CI 1.22 to 3.25) was

favoured. A summary estimate was not appropriate though because

of significant heterogeneity between the aspirin or placebo groups

(Q 4.26, df 1) and a clear difference between these and the study

using heparin/aspirin in the control group.

Other adverse outcomes were increased in prednisone treated par-

ticipants. The neonatal intensive care unit admission in one study

was nine times more likely in the prednisone treated group than

the placebo group (95% CI 2.14 to 37.78) (Laskin 1997). The

rate of pre-eclampsia and hypertension was higher in the pred-

nisone treated participants compared to others as documented be-

low. Prednisone was also associated with a 3.3 times (95% CI 1.53

to 6.98) greater risk of gestational diabetes when compared with

placebo, aspirin alone, heparin and aspirin, or IVIG (Cowchock

1992; Laskin 1997; Silver 1993; Vaquero 2001). Birthweight was

significantly less in the prednisone and aspirin-treated groups com-

pared to aspirin (weighted mean difference (WMD) -552.00, 95%

CI -1064.79 to -39.21) (Silver 1993) or IVIG (WMD -351.00,

95% CI -587.94 to -114.06) (Vaquero 2001).

Intravenous immunoglobulin (IVIG)

IVIG studies used a range of treatments in the control groups and

it is therefore not appropriate to combine any of these studies to-

gether. There was no reduction in pregnancy loss in any of the stud-

ies; however, one study had no pregnancy loss in either the treat-

ment group or the control group (Branch 2000). This was a small

study (n = 16) and all participants received heparin and aspirin

in addition to the study/control medication. This study demon-

strated a significant increase in premature delivery (RR 3.00, 95%

CI 1.19 to 7.56). There was no significant heterogeneity between

this study and the study comparing IVIG with LMW heparin and

aspirin (Triolo 2003) when the composite outcome pregnancy loss

or premature delivery was explored (Q .33, df 1). In these two

studies IVIG increased the risk of pregnancy loss or premature

delivery two and a half times (95% CI 1.27 to 4.95). In contrast

IVIG did not significantly differ from prednisone and aspirin in

outcomes (Vaquero 2001).

Other adverse outcomes

No participants died in any of the studies and significant hemor-

rhage did not occur in mother or neonate. Maternal fracture was

not reported and this was generally not analyzed. Only two studies

performed bone mineral densitometry, and this was restricted to

the heparin-receiving participants only (Rai 1997; Triolo 2003).

A median decrease of 5.4% of lumbar spine bone mineral densit-

ometry was documented in one study using unfractionated hep-

arin (Rai 1997) and no change was noted in the other which used

LMW heparin (Triolo 2003). Our definition used for hyperten-

sion was not adopted in any trial, but pre-eclampsia, variously

defined or undefined, was reported in some trials. Three heparin

trials when pooled reported seven cases of pre-eclampsia in 190

women (Kutteh 1996a; Kutteh 1996b; Rai 1997). The rates were

a little higher in two aspirin-only trials with three of twenty in

each of the placebo and aspirin groups in one trial (Pattison 2000)

and one of 33 compared to three of 33 in the aspirin and placebo

groups respectively of another trial (Tulppala 1997). The rate of

pre-eclampsia was higher in the prednisone and aspirin treated

participants compared to those receiving heparin and aspirin (32%

versus 4%) (Cowchock 1992). Hypertension was higher in the

prednisone and aspirin treated participants compared to placebo

(13% versus 5%) (Laskin 1997) and to IVIG (14% versus 5%)

(Vaquero 2001). In the other IVIG studies there were eight cases

of pre-eclampsia; 3/7 IVIG participants compared to 1/9 placebo

(Branch 2000) and 1/21 IVIG compared to 0/19 LMW heparin

(Triolo 2003).

Subgroup analyses
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It was not possible to establish whether interventions were of sim-

ilar efficacy in preventing early (before 14 weeks) compared with

later pregnancy losses as there were insufficient losses after 14 weeks

in the trials. Likewise, there were insufficient trials per therapeu-

tic group to explore possible effect modification by study quality,

varying heparin doses, and participant characteristics such as the

number of prior pregnancy losses, or antibody type and level.

D I S C U S S I O N

The major finding in this systematic review is that the combina-

tion of unfractionated heparin and aspirin reduced pregnancy loss

by 54%. However, this is based on only two small trials and one

of these lacked adequate allocation concealment. There is a sug-

gestion that low molecular weight (LMW) heparin also has a ben-

eficial effect; however, this finding was not statistically significant

and uncertainty remains.

A head-to-head trial comparing LMW and unfractionated hep-

arin for prophylaxis in pregnancy has been published in abstract

form only (De Veciana 2001). Insufficient information was avail-

able to determine whether this study fulfilled our criteria (espe-

cially what proportion of women had antiphospholipid antibody

syndrome) and an attempt to contact the author for additional

information failed. Consequently this trial could not be included;

however, the abstract suggests there may be clinical differences be-

tween these agents when used prophylactically in thrombophilia

associated with pregnancy. The absence of a good head-to-head

trial comparing LMW and unfractionated heparin results in un-

certainty in the relative effects of these two treatment modalities.

There are biological differences in pharmacologic effect of these

forms of heparin for example their ability to bind to thrombin

and other proteins; however, clinical trials show them to be at least

of equivalence as antithrombotic agents in non-pregnant women

(Hirsh 1998). During pregnancy the effects of differences in pro-

tein binding may be greater; studies here have not been adequate to

prove equivalence as antithrombotic agents in this group (Ensom

1999). In addition, in recurrent miscarriage due to antiphospho-

lipid (APL) syndrome, the antithrombotic effect of the heparins

may not be the main mode of action. There is in vitro evidence

that APL antibodies affect trophoblast differentiation, prolifera-

tion and invasion all of which may adversely affect the early preg-

nancy (Chamley 2002). In vitro studies have shown that LMW

heparin can restore trophoblast function but no comparison with

unfractionated heparin has been made (Di Simone 1997; Di Si-

mone 1999). Currently, therefore, one can not assume that the

LMW heparin and unfractionated heparin have equivalent bio-

logical effects.

In addition, there are differences between studies in the diagnostic

criteria for lupus anticoagulant (LA) and anticardiolipin (ACL),

which determined participant populations. These may have in-

fluenced the baseline risk; the control rate of pregnancy loss is

lower in the Farquharson 2002 study (28%) in which the major-

ity of participants had low positive ACL antibodies compared to

Kutteh 1996a and Triolo 2003 and the ratio used to define the

LA was lower than that used by Rai 1997. The control rates of

pregnancy loss in the other three studies were 43% (Triolo 2003),

56% (Kutteh 1996a) and 57% (Rai 1997) . These differences may

have influenced the size of the effect if they are effect modifiers.

Unfortunately, there were insufficient studies to address this pos-

sibility and individual participant data meta-analysis is required.

Thus population differences, rather than biological differences be-

tween the drugs, may have influenced the differences in estimates

of effect. In addition, one LMW heparin study used intravenous

immunoglobulin (IVIG) instead of aspirin in the control arm,

(Triolo 2003) and it may not be valid to combine this study with

the other heparin studies.

The improvement in pregnancy outcome with unfractionated hep-

arin is associated with a non-significant increase in risk of pre-

maturity and intrauterine growth retardation (relative risk (RR)

2.2 and 3.0 respectively) but this may be a result of prolonga-

tion of pregnancies, which if untreated would have been lost and

this could therefore bias the adverse outcomes such as prematu-

rity, intrauterine growth restriction (IUGR), etc, to appear more

common with the drug most successful in preventing pregnancy

loss. An alternative way of assessing these outcomes could be to

assess the risk in the subgroup with a live birth. However, baseline

risk is unlikely to be similar in the two comparative subgroups

with live births. The control subgroup may only contain those

with a low baseline risk compared to the effective treatment group

where there may be participants with high baseline risk also. Con-

sequently, the effect of randomisation on confounders is lost and

the comparison is prone to bias. Therefore we considered it more

appropriate to use composite outcomes. All pregnancy related ad-

verse outcomes could not be combined due to overlap in outcomes

for example premature babies may also be included in the IUGR

and caesarean outcomes etc. Therefore two composite outcomes

were used; pregnancy loss or premature delivery, and pregnancy

loss or IUGR.

The risk of pregnancy loss or premature delivery is reduced by 35%

in those treated with either form of heparin combined with aspirin.

The effect of LMW heparin on IUGR could not be assessed as

neither study supplied these data; however, unfractionated heparin

combined with aspirin reduced pregnancy loss or IUGR by 43%.

Potential heparin related hazards, including significant maternal

thrombocytopenia and haemorrhage, did not occur. The possibil-

ity of osteoporosis developing while on long-term heparin is of

concern. Fractures were not reported but may have been missed.

Only one unfractionated heparin trial measured the bone min-

eral density (Rai 1997); controls were not assessed but the find-

ing of a 5.4% decrease in lumbar spine bone mineral density in

those treated with heparin is concordant with a prospective study

demonstrating a 5% decrease in lumbar bone mineral density in
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LMW heparin treated pregnant participants, compared to 3% in

the pregnant controls (Shefras 1996). One LMW heparin study

assessed bone mineral density in 12/19 participants receiving hep-

arin but once more did not assess this in the controls (Triolo 2003).

Instead the bone mineral density at 14 weeks’ gestation was com-

pared to a postnatal assessment and no change was documented.

In determining the potential benefit versus hazard to an individ-

ual, baseline risk is important (Glasziou 1995). A prospective co-

hort of women attending a general antenatal outpatient clinic who

were found to be ACL positive, (20% of whom had a previous

pregnancy loss) had a subsequent rate of pregnancy loss of 28%

(low-risk) (Yasuda 1995). Treatment of 100 women of such risk

with combined unfractionated heparin and aspirin would benefit

15. In contrast a high-risk cohort (20 women who refused treat-

ment and were positive for either ACL, LA or both with at least

three previous pregnancy losses) had a subsequent pregnancy loss

rate of 90% (Rai 1995). Treatment of 100 would benefit 49. If

the baseline risk is taken as a more conservative number, 52%

(the mean of the three highest control rates in the heparin trials),

treatment would benefit 28 of the 100 treated. Hazards associated

with treatment occur infrequently and the risk cannot be assessed

in this manner.

The optimal dose of heparin to maximise benefit and minimise

harm is unknown. Various regimens were used in these studies but

this did not alter the outcomes significantly as demonstrated by

the absence of significant heterogeneity. The study which com-

pared high-dose to low-dose heparin had methodological prob-

lems (quasi-randomised with lack of allocation concealment) but

also lacked the power to detect a significant difference (Kutteh

1996b). Similarly it remains unknown whether LMW heparin can

be substituted for unfractionated heparin.

A small benefit with aspirin alone or IVIG cannot be excluded on

the basis of the available studies. However, what is available sug-

gests that IVIG with or without heparin and aspirin is inferior to

LMW heparin combined with aspirin or unfractionated heparin

and aspirin alone (pregnancy loss or premature delivery RR 2.5,

confidence interval 1.27 to 4.95). The two studies from which

this is derived are small and further studies are required. However,

given the uncertainty, IVIG treatment for APL antibody associ-

ated pregnancy loss should only occur as part of a randomised

controlled trial.

In the trials of prednisone and aspirin no benefit was shown ir-

respective of whether the control group received aspirin, placebo,

heparin and aspirin, or IVIG. Any small benefit that may have

been missed in this systematic review is likely to be negated by the

increase in adverse neonatal and maternal outcomes. When the

outcome pregnancy loss or premature delivery was considered all

control treatments (aspirin, placebo and heparin and aspirin) with

the exception of IVIG, significantly reduced the risk compared

to prednisone and aspirin. Gestational diabetes and other adverse

outcomes were increased even at doses of prednisone as low as 10

mg/day. Based on these results prednisone appears to have no role

in the treatment of recurrent pregnancy loss associated with APL

antibodies. However, when other indications are present such as

active systemic lupus erythematosus, the potential benefits will

need to be weighed against the potential harms.

The terminology and inclusion criteria for this review were broad.

One of the aims was to explore various participant characteristics,

as subgroups, to look for evidence of effect modification, and as

indicators of baseline risk. This was not possible due to the small

number of studies retrieved and the aggregate data used. Efficacy

studies which focus on the current proposed classification of an-

tiphospholipid antibody syndrome (Wilson 1999) which requires

at least three consecutive early (less than 10 weeks) fetal losses or

at least one late (greater than 10 weeks) fetal loss may limit ap-

plicability assessments. Similarly the ACl cut-offs for defining the

syndrome are much higher than used in most of these studies. It

is not known whether the antibody levels have a modifying effect

on the treatment. Women who do not fall into the ’syndrome’

classification may still benefit from treatment and this needs to

be explored. There is currently no evidence that efficacy is limited

to certain subsets of participants only, and the level of baseline

risk below which potential harms outweigh potential benefits is

unknown.

This systematic review has several potential limitations. The num-

ber of trials and enrolled participants were small limiting the pre-

cision of all estimates. The partial failure to identify significant ef-

fects may be due to a type 2 errors. The quality of trials was variable;

three included trials were quasi-randomised only and allocation

concealment, a potent source of bias if not incorporated (Schulz

1995), was adequate in only 50% of all trials. Despite this, the

studies within their therapeutic groups were generally consistent

but there was evidence of heterogeneity in outcomes particularly in

the heparin trials. Two trials included some participants without a

history of pregnancy loss but their effect was likely only to reduce

the baseline risk rather than introduce bias into the relative effect

measure. On the other hand, two studies included participants

who were APL antibody negative. Effect-modification by the APL

antibody may result in bias from inclusion of these studies but this

would not affect the primary outcome, pregnancy loss, where it

was possible to extract data for those who were antibody positive.

With respect to the other outcome measures, if the effect is purely

related to the treatment then no bias is likely. Alternatively if the

APL antibody itself has an effect on prematurity and intrauterine

growth retardation, then the inclusion of these studies may result

in a bias towards the null reducing the apparent efficacy of treat-

ment on their occurrence. Lastly, it is unlikely that selection bias

occurred as the search strategy was quite intensive and non-En-

glish language studies were not excluded on the basis of language.

Formal assessment with a funnel plot was not possible due to the

small number of trials.

8Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The combination of twice-daily unfractionated heparin and low-

dose aspirin appears to be of benefit in pregnant women with an-

tiphospholipid antibodies and recurrent pregnancy loss not related

to other causes. The benefits in low-risk participants may not be

sufficient to warrant its use. LMW may be of benefit but there is

no evidence that it has similar efficacy to heparin and its use as a

substitute for unfractionated heparin can not be justified based on

present data. There is no evidence that other therapies may pro-

vide benefit but there is some evidence of harm with prednisone

and intravenous immunoglobulin.

Implications for research

Further large trials of heparin (both unfractionated and LMW)

combined with aspirin are needed to reduce clinically important

uncertainty about the benefits and harms. A large multicentre

study comparing unfractionated heparin and aspirin with LMW

heparin and aspirin, and aspirin alone is well overdue. Until this is

done, debate about the efficacy of LMW heparin, unfractionated

heparin and their interchangability will continue.

N O T E S

The first set of analyses graphs summarises the effects of the dif-

ferent comparisons on the primary outcome (pregnancy loss).
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T A B L E S

Characteristics of included studies

Study Branch 2000

Methods Multicentre, double-blind, placebo controlled RCT.

Participants Inclusion criteria:

1) A single live fetus of </= 12 weeks’ gestation.

2) Either IgG ACL >/= 20 GPL units and a history of fetal death and/or venous/arterial thromboembolism

or IgG ACL >/=40 GPL units or LA, but no history of fetal death or thromboembolism.

Exclusion criteria:

1) Thrombocytopenia.

2) Bleeding disorder.

3) Osteoporosis.

4) Allergy to IVIG or heparin or aspirin.

5) Active renal disease, SLE, insulin dependant diabetes mellitus or hypertension.

Interventions Intravenous immunoglobulin (10%) 1 g/kg versus placebo (albumin 5%), on 2 days every 4 weeks.

All participants also received aspirin 81 mg/day and heparin 7500 units twice daily sc.

Outcomes Multiple obstetric and neonatal outcomes.

Notes 1/16 subjects had no prior fetal loss.

Randomisation and treatment commenced once a single live conceptus </= 12 weeks identified.

Gestational age in IVIG and placebo groups respectively for: randomisation 9, 9.7 weeks; start of aspirin 5.5,

4.2 weeks; start of heparin 5.1, 5.5 weeks; start of IVIG/placebo 11, 11.3 weeks.
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Characteristics of included studies (Continued )

Allocation concealment A – Adequate

Study Cowchock 1992

Methods Multicentre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) >/= 2 unexplained fetal losses.

2) Exclusion of other causes of recurrent miscarriage or fetal death.

3) >/= 2 +ve APL tests over at least a 6 week period determined by IgG ACL > 30 GPL units, IgM ACL > 11

MPL units, or presence of LA (APTT or dRVVT at least 2 SDs greater than the mean and lack of correction

with 1:1 fresh frozen plasma).

Exclusion criteria:

1) A contraindication or indication for use of one of the therapeutic agents. (This was enforced in a number

of subjects postrandomisation).

Interventions Heparin 10,000 units twice daily sc plus aspirin 80 mg/day versus prednisone 20 mg twice daily plus aspirin

80 mg/day.

Heparin dose decreased by 2000 units to maintain mid interval APTT within normal range or at the prolonged

baseline value.

Outcomes Medical and obstetric complications, eg fetal distress, preterm delivery (< 37 weeks), low birthweight (< 10th

percentile gestational age), and maternal morbidity.

Notes This study was an interim analysis. The study was designed to recruit 50 subjects.

56% of subjects were excluded due to being ineligible or refusing to take study medication but data provided

to allow intention-to-treat analysis.

Randomisation, aspirin/prednisone commenced at confirmation of pregnancy; heparin commenced when

viable pregnancy shown by ultrasound (6.5 to 8 weeks).

Allocation concealment A – Adequate

Study Cowchock 1997

Methods Multicentre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) Low-risk pregnancy with 0-2 unexplained fetal losses, only one of which could have occurred after 12

weeks of pregnancy.

2) No history of antiphospholipid antibody related complications eg thrombosis, thrombocytopenia or early

onset pre-eclampsia.

3) Persistently positive IgG or IgM ACL antibody or LA.

Interventions Aspirin 81 mg/day versus usual care.

Outcomes Fetal death or distress at term and birthweight < 5th percentile.

Notes Brief report of low-risk pregnancies identified at the time of a larger trial of high-risk pregnancies. About

50% of subjects had not experienced fetal loss.

Allocation concealment B – Unclear

Study Farquharson 2002

Methods Single centre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) 18-41 years.

2) > 2 consecutive pregnancy losses or 2 consecutive losses with proven fetal death after 10 weeks.
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Characteristics of included studies (Continued )

3) 2 +ve APL antibodies > 6 weeks apart determined by LA (dRVVT > 1.09 with > 20% correction with

platelets) or IgG ACL > 9 GPL units or IgM ACL > 5 MPL units.

Interventions Asprin 75 mg/day versus aspirin 75 mg/day and LMW heparin 5000 units sc/day.

Outcomes Embryo loss (no visible crown rump length or fetal heart activity) and fetal loss (loss of fetal heart activity).

Notes 11/47 in the aspirin group also took LMW heparin and 13/51 in the aspirin/heparin group took aspirin

alone.

Randomisation occurred < 12 weeks’ gestation, mean 6.3 weeks for aspirin group and 7.1 weeks for aspirin

and heparin group.

Allocation concealment A – Adequate

Study Kutteh 1996a

Methods Single centre, quasi-randomised (alternatively assigned to treatment) non-blinded, non-placebo controlled.

Participants Inclusion criteria:

1) Desire to become pregnant.

2) Agreement to be completely evaluated.

3) >/= 3 consecutive pregnancy losses.

4) Consent to alternative treatment assignment.

5) +ve APL antibody on at least 2 occasions determined by IgG ACL or antiphosphotidylserine > 27 GPL

units or IgM ACL or antiphosphotidylserine > 23 MPL units.

Exclusion criteria:

1) SLE.

2) Positive LA.

3) Presence of another abnormal test result.

4) Aspirin allergy.

5) Other reason for anticoagulation.

6) Refused treatment or allocation.

Interventions Heparin 5000 units twice daily sc plus aspirin 81 mg/day versus aspirin 81 mg/day.

Heparin dose increased by 1000 units/dose weekly until PTT 1.2 - 1.5 times baseline.

Outcomes Multiple obstetric and neonatal outcomes.

Notes Aspirin commenced before conception.

Heparin commenced at the first confirmed pregnancy test (5.3 weeks postgestation).

Allocation concealment C – Inadequate

Study Kutteh 1996b

Methods Single centre, quasi-randomised (sequentially assigned to treatment) non-blinded, non-placebo controlled.

Participants Inclusion criteria:

1) Desire to become pregnant.

2) Agreement to be completely evaluated.

3) >/= 3 consecutive pregnancy losses.

4) Consent to treatment protocol.

5) +ve APL antibody on at least 2 occasions determined by IgG > 27 GPL units (> 2.5 multiples of the

median).

Exclusion criteria:

1) SLE.

2) Positive LA.

3) Presence of another abnormal test result.

4) Aspirin allergy.
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Characteristics of included studies (Continued )

5) Documented bone disorder.

6) Refused treatment.

Interventions Heparin 5000 units twice daily sc adjusted to maintain the PTT at 1.2 to 1.5 times the baseline (high-dose)

plus aspirin 81 mg/day versus heparin 5000 units twice daily adjusted to maintain the PTT at the upper

limit of normal (low-dose) plus aspirin 81 mg/day.

Mean daily dose: high dose 13,300 units BD; low dose 8127 units BD.

Outcomes Multiple obstetric and neonatal outcomes.

Notes Aspirin commenced before conception.

Heparin commenced at the first confirmed pregnancy test (5.3 and 5.2 weeks postgestation for high dose

and low dose respectively).

Allocation concealment C – Inadequate

Study Laskin 1997

Methods Single centre, fully blinded, placebo controlled RCT.

Participants Inclusion criteria:

1) Age 18-39 years.

2) >/= 2 consecutive fetal losses < 32 weeks’ gestation.

3) +ve antibody on at least 2 occasions including at least one of the following: antinuclear, antiDNA (single

or double stranded), antilymphocyte IgM, or IgG ACL (> 15 GPL units) antibodies, or LA (APTT, dRVVT,

KCT or tissue thromboplastin-inhibition time).

Exclusion criteria:

1) Chromosomal abnormality.

2) Anatomical abnormality.

3) Luteal phase defect (determined by a timed endometrial biopsy).

4) Previously untreated tuberculosis.

5) Previous prednisone therapy.

6) Confirmed peptic ulcer disease within the past three years.

7) SLE fulfilling 4 or more of the American College of Rheumatologists criteria.

8) Diabetes, aspirin sensitivity, or diastolic BP > 90 on at least 2 occasions.

Interventions Prednisone 0.8 mg/kg (maximum 60 mg) for the first four weeks and then 0.5 mg/kg (maximum 40 mg)

plus aspirin 100 mg/day versus placebo.

Outcomes Live infant, maternal side-effects, infant birthweight, Apgar score and admission to neonatal ICU.

Notes 44% of all subjects in the study had APL antibodies.

Randomisation and drug treatment commenced after a confirmed pregnancy test (confirmation via a rise in

BHCG or ultrasound demonstration of fetal heart beat and appropriate fetal size).

Allocation concealment A – Adequate

Study Pattison 2000

Methods Single centre, fully blinded, placebo controlled RCT.

Participants Inclusion criteria:

1) >/= 3 miscarriages.

2) +ve APL antibody either pre-pregnancy or early in pregnancy determined by a IgG ACL > 5 GPL units

or IgM ACL > 5 MPL units or presence of LA (APTT, dRVVT or KCT).

Exclusion criteria:

1) History of thrombosis.

2) SLE.

3) Current or planned corticosteroids, NSAIDs, heparin or marine lipids.
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Characteristics of included studies (Continued )

Interventions Aspirin 75 mg/day versus placebo.

Outcomes Live birth, antenatal outcomes and neonatal outcomes.

Notes 20% subjects excluded from each treatment arm on the basis of ineligibility.

Randomisation occured when pregnancy diagnosed if APL antibodies +ve before pregnancy or when detected

during pregnancy. Aspirin/placebo commenced 50/44 days respectively after last menstrual period.

Allocation concealment B – Unclear

Study Rai 1997

Methods Single centre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) >/= 3 consecutive miscarriages.

2) +ve APL antibody on at least 2 occasions > 8 weeks apart determined by ACL IgG > 5 GPL units or ACL

IGM > 3 MPL units or a positive LA (APTT, dRVVT ratio>/= 1.1 confirmed by platelet neutralisation -

decrease of >/= 10% of ratio).

Exclusion criteria:

1) Previous thromboembolism.

2) SLE.

3) Uterine abnormality on ultrasound.

4) Hypersecretion of luteinising hormone.

5) Multiple pregnancy.

6) Abnormal karyotype of either partner.

Interventions Calcium heparin 5000 units twice daily sc plus aspirin 75 mg/day versus aspirin 75 mg/day alone.

Outcomes Live birth, gestational age and weight, congenital abnormality, admission to neonatal ICU, bone mineral

densitometry and maternal morbidity.

Notes Aspirin commenced in all when +ve pregnancy test.

Randomisation occurred when fetal heart activity noted on ultrasound (6.6 weeks in aspirin group and 6.7

weeks in aspirin/heparin group). Heparin commenced in heparin only group after randomisation.

Allocation concealment A – Adequate

Study Silver 1993

Methods Single centre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) >/= 1 unexpected fetal death > 12 weeks’ gestation OR >/= 2 unexplained first trimester losses.

2) Anatomical, genetic, and hormonal abnormalities were excluded.

3) +ve APL antibody before and during the index pregnancy determined by IgG ACL > 8 GPL units or IgM

ACL > 5 MPL units or LA (dRVVT and mixing study with normal plasma).

Exclusion criteria:

1) Therapy with heparin, immunosuppressives or cytotoxic therapy.

2) Multiple pregnancies.

3) Uterine malformation.

4) Cervical incompetence.

Interventions Prednisone 20 mg/day plus aspirin 81 mg/day versus aspirin 81 mg/day.

Prednisone dose modified according to ACL level stability or decrease, by 10 mg increments or decrements

respectively, within the range of 10-40 mg.

10/12 on prednisone were on 10 mg by 2nd or 3rd trimester; 1/12 each on 20 and 40 mg.
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Characteristics of included studies (Continued )

Outcomes Live birth, preterm (< 37 weeks) birth, low birthweight (< 10th percentile), birthweight, gestational age at

delivery and maternal morbidity.

Notes 29% of subjects were excluded from the combined treatment arm due to withdrawal of consent or ineligibility.

Mean gestational age at commencement of: aspirin, 6.7 and 8.4 weeks in the aspirin only versus aspirin/

prednisone groups; prednisone, 11.8 weeks.

Allocation concealment A – Adequate

Study Triolo 2003

Methods Single centre, non-blinded, non-placebo controlled RCT.

Participants Inclusion criteria:

1) 18-39 years.

2) >/= 3 consecutive fetal losses < 10 weeks’ gestation.

3) >/= 2 +ve results for ACL (intervals >/= 3 months) determined by IgG ACL > 40 GPL units.

Exclusion criteria:

1) Chromosomal or anatomical abnormality or luteal phase defect.

2) Confirmed peptic ulcer.

3) SLE.

4) Diabetes mellitus or abnormal glucose tolerance test.

5) Previous thromboembolism.

6) Aspirin sensitivity.

7) Hypertension or current treatment with antihypertensives.

9) Previous prednisone.

10) Abnormal chest X-ray.

11) Positive tuberculin test.

Interventions IVIG 400 mg/kg/day for 2 consecutive days then single monthly dose versus LMW heparin (Seleparina)

5700 IU/day and aspirin 75 mg/day.

Outcomes Pregnancy loss, maternal side-effects, preterm delivery (< 37 weeks), neonatal ICU admission, low birthweight

and neonatal bleeding or bruising.

Notes 9.5% of the LMW heparin group withdrew because of poor compliance and were excluded from the analysis.

All treatment commenced as soon as a +ve pregnancy test.

Allocation concealment A – Adequate

Study Tulppala 1997

Methods Single centre, placebo controlled RCT. Blinding unclear.

Participants Inclusion criteria:

1) Recurrent miscarriage.

2) Thorough investigation of subject and partner and no obvious cause for miscarriage found.

3) Pregnancy.

Interventions Aspirin 50 mg/day versus placebo.

Outcomes Multiple obstetric and neonatal outcomes.

Notes Only 18% of the subjects were IgG ACL antibody +ve.

Treatment commenced when home urinary pregnancy test +ve; mean time from missed period 6 and 6.9

days in the aspirin and placebo groups respectively.

Allocation concealment B – Unclear
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Study Vaquero 2001

Methods Two centre, quasi-randomised (each centre providing one treatment), non-blinded, non-placebo controlled.

Participants Inclusion criteria:

1) </= 2 unexplained 1st trimester miscarriages.

2) >/= 2 +ve tests for APL antibody > 6 weeks apart before and during pregnancy. APL antibodies = LA

(APTT, dRVVT, dAPTT, KCT > 2 SD above the mean and lack of correction with fresh frozen plasma) or

ACL (IgG > 11 GPL units or IgM > 20 MPL units).

3) Other causes of recurrent spontaneous abortion excluded.

Interventions IVIG 0.5 g/kg 2 days per month versus aspirin 100 mg/day and prednisone 15-20 mg/day decreasing to 10-

15 mg/day after week 28.

Outcomes Live birth rate, obstetric complications and evidence of viral transmission.

Notes IVIg commenced in the 5th week of pregnancy. Prednisone/aspirin commenced from the diagnosis of

pregnancy.

Allocation concealment C – Inadequate

ACL: anticardiolipin

APL: antiphospholipid

APTT: Activated partial thromboplastin time

BD: twice daily

BHCG: Beta human chorionic gonadotrophin

BP: blood pressure

dRVVT: dilute Russell’s viper venom test

GPL: G phospholipid units

ICU: intensive care unit

IgG: immunoglobulin G

IgM: immunoglobulin M

IU: internationall unit

IVIG: intravenous immunoglobulin

KCT: Kaolin clotting time

LA: Lupus anticoagulant

MPL: M phospholipid units

NSAIDS: Non-steroidal anti-inflammatory drugs

PTT: Partial thromboplastin time

RCT: randomised controlled trial

sc: subcutaneous

SDs: standard deviations

SLE: systemic lupus erythematosus

LA and ACL measurement methods/criteria for positivity included where documented in the study.

Timing of randomisation included where documented in the study.

Mean gestational ages at randomisation and commencement of therapy included where documented in the study.

Characteristics of excluded studies

Study Reason for exclusion

Al-Momen 1993 Non-randomised.

Backos 1999 Observational study with no control group.

Balasch 1993 Non-randomised.

Blumenfeld 1991 Comparison between antiphospholipid antibody positive and negative groups. All positives received treatment.

Boda 1999 Non-randomised and study participants did not fulfil criteria ie not all antiphospholipid positive and recurrent

miscarriage.

Branch 1992 Non-randomised.
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Caruso 1997 Case-series with no control group.

Christiansen 1995 Antiphospholipid antibody negative.

Corosu 1998 Non-randomised.

Costa 1999 Non-randomised.

Cowchock 1988 Non-randomised.

Cowchock 1996 Review paper.

De Veciana 2001 Abstract containing insufficient information to determine whether satisfies criteria, and to contact author for

additional details.

Diejomaoh 2002 Non-randomised.

Erkan 2001 Non-randomised.

Franklin 2002 Non-randomised.

Geva 1998 IVF embryo transfer failure endpoint rather than live birth.

Gordon 1998 Review paper.

Granger 1997 Non-randomised.

Gris 1995 Antiphospholipid antibody positive excluded.

Gris 2002 Non-randomised.

Hasegawa 1992 Non-randomised.

Kaaja 1993 Recurrent fetal loss excluded.

Kutteh 1997 Assessment of treatment on IVF implantation rates; not all antiphospholipid antibody positive.

Kwak 1992 Non-randomised.

Lima 1996 Non-randomised.

Lockshin 1989 Non-randomised.

Mankuta 1999 Outcomes differed.

Many A 1992 Retrospective case series.

Martin 1997 Review paper.

Mazzucconi 1996 Case series.

McParland 1993 Review paper.

Mueller-Eckhardt 199 Outcome data given in separate paper but only 1/3 of patients had antiphospholipid antibodies and it was

not possible to determine the primary outcome for this group only.

Ogasawara 1998 Non-randomised.

Passaleva 1993 Insufficient information to determine whether randomised and additional information unavailable.

Perino 1997 Antiphospholipid antibody positive excluded.

Quenby 1992 Abstract only, quasi-randomised and missing information re history of fetal loss not available.

Rai 1997 b Case report.

Rai 2000 Non-randomised.

Reece 1997 Case series.

Reznikoff-Etievant Non-randomised.

Ruffatti 1997 Observational study with no control group.

Sammaritano 2001 Review paper.

Scopelitis 1994 Letter on screening for antiphospholipid antibodies in recurrent miscarriage.

Semprini 1989 Observational study with no control group.

Shefras 1995 Non-randomised.

Sher 1994 Unclear whether randomised. Participants have infertility rather than recurrent miscarriage.
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Sher 1998 Non-randomised. Participants have infertility rather than recurrent miscarriage.

Spinnato 1995 Case series.

Stern 2003 Conference abstract with insufficient information.

Takakuwa 1997 Observational study with no control group.

Vahid 1999 Conference abstract with insufficient information.

Yamamoto 1994 Non-randomised.

IVF: in vitro fertilisation

A D D I T I O N A L T A B L E S

Table 01. Summary of participants in the studies

Individual

studies

No. of

subjects

Mean age

(years)

Ave fetal

loss/

woman

No. 1st T.

loss only

No. prior

live birth

Mean

ACL level LA alone

LA and

ACL

IgM ACL

alone

Branch

2000

16 29 60.2 (G) 0/16

Cowchock

1992

45 3 22/45 12/45

Cowchock

1997

19 0.6 8/19

Farquhar-

son 2002

98 33 3 41/98 40/98 (G

or M)

8/98

Kutteh

1996a

50 33 3.8 29/50 15/50 46.6 (G

and M)

0/50 0/50 11/50

Kutteh

1996b

50 33 3.8 27/50 13/50 42 (G and

M)

0/50 0/50

Laskin

1997

202 33 3.5 139/202 68/88 6/88 (G) 0/88

Pattison

2000

50 31 3/40 6/40 (G or

M)

Rai 1997 90 32 AH,

34 A

(median)

4 60/90 33/90 12.5

(median)

74/90 8/90 (G or

M)

1/90

Silver

1993

39 31 0/34 2/34 (G) 4/34

Triolo

2003

42 31 3.7 53.3 (G) 0/40 27/40 (G) 0/40

Tulppala

1997

66 0/6 0/6 0/6

Vaquero

2001

82 31 2.7 89% > 20

GPL/MPL

46/82 25/82 (G

or M)
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Table 02. Quality assessment of methodology of included studies

Individual

Studies

Randomisa-

tion method

Allocation

concealed

Blinding of

subject

Blinding of

provider

Blinding of

assessor

Loss to

follow up

Intention to

treat

Branch 2000 Computer

generated

random

number table.

The key was

available

only to the

pharmacist.

Adequate. Yes. Yes. Yes. No. Yes.

Cowchock

1992

Central

randomisa-

tion using

a computer

generated

sequence

of random

numbers.

Adequate. No. No. Unclear. No. No, but

outcome data

for excluded

subjects

published

and allowed

inclusion of

all subjects

in the meta-

analysis.

Cowchock

1997

Not

described.

Not

described.

No. No. Unclear. No. Yes.

Farquharson

2002

Central

randomisa-

tion using

a computer

generated

sequence

of random

numbers.

Adequate. No. No. Yes. No. Yes.

Kutteh 1996a Alternative

assignment.

No

concealment.

No. No. No. Unclear as

the number

who refused

treatment or

were treated

with an

alternative

therapy

during the

recruitment

phase is not

known.

Unclear as

the number

who refused

treatment or

were treated

with an

alternative

therapy

during the

recruitment

phase is not

known.

Kutteh 1996b Sequential

block of 25

allocated to

one treatment

group and

a second

No

concealment.

Unclear. Unclear. Unclear. Unclear as

the number

who refused

treatment or

were treated

with an

Unclear as

the number

who refused

treatment or

were treated

with an
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Table 02. Quality assessment of methodology of included studies (Continued )

Individual

Studies

Randomisa-

tion method

Allocation

concealed

Blinding of

subject

Blinding of

provider

Blinding of

assessor

Loss to

follow up

Intention to

treat

sequential

block of 25

allocated

to another

treatment

group.

alternative

therapy

during the

recruitment

phase is not

known.

alternative

therapy

during the

recruitment

phase is not

known.

Laskin 1997 Central ran-

domisation.

Stratified by

age and week

of gestation of

previous fetal

losses using

a balanced

four-block

procedure.

Adequate. Yes. Yes. Yes. No. Yes.

Pattison 2000 Sealed

envelopes

according to

a computer

generated

list of study

numbers.

Possibly

adequate.

Yes. Yes. Yes. No. No. Five

subjects

excluded

from each

arm. Paper

states that

analyses were

performed

with and

without these

subjects but

results from

included

subjects only

published.

Rai 1997 Computer

generated

random

number list

kept by an

independent

member of

the staff.

Adequate. No. No. No. No. Yes.

Silver 1993 Computer

generated

random

number

table with

sequential

opaque

Adequate. No. No. Unclear. No. No. Five

subjects

excluded from

the combined

treatment

arm. Paper

states that
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Table 02. Quality assessment of methodology of included studies (Continued )

Individual

Studies

Randomisa-

tion method

Allocation

concealed

Blinding of

subject

Blinding of

provider

Blinding of

assessor

Loss to

follow up

Intention to

treat

envelopes. analyses were

performed

with and

without these

subjects but

results from

included

subjects only

published.

Triolo 2003 Central

randomisa-

tion using

a computer

generated

sequence

of random

numbers.

Adequate. No. No. Unclear. Yes (2/21

subjects).

No. Two non-

compliant

subjects from

the heparin

arm withdrew

and were not

included in

the analysis.

Tulppala

1997

Not

described.

Not

described.

Yes. Unclear. Unclear. No. Yes.

Vaquero 2001 Two centres

each using

a single

treatment

modality.

No

concealment.

No. No. No. Unclear as

the number

who refused

treatment or

were treated

with an

alternative

therapy

during the

recruitment

phase is not

known.

Unclear as

the number

who refused

treatment or

were treated

with an

alternative

therapy

during the

recruitment

phase is not

known.

A N A L Y S E S

Comparison 01. All interventions - pregnancy loss

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Aspirin versus placebo or usual

care

3 71 Relative Risk (Random) 95% CI 1.05 [0.66, 1.68]

02 Heparin (LMW and

unfractionated) and aspirin

versus aspirin or IVIG

Relative Risk (Random) 95% CI Subtotals only

03 High-dose heparin and aspirin

versus low-dose heparin and

aspirin

1 50 Relative Risk (Random) 95% CI 0.83 [0.29, 2.38]
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04 Prednisone and aspirin versus

aspirin or placebo

2 122 Relative Risk (Random) 95% CI 0.85 [0.53, 1.36]

05 Prednisone and aspirin versus

heparin and aspirin

1 45 Relative Risk (Random) 95% CI 1.17 [0.47, 2.93]

06 IVIG (+/- heparin and aspirin)

versus heparin (unfractionated

or LMW) and aspirin or

prednisone and aspirin

Relative Risk (Random) 95% CI Subtotals only

Comparison 02. Aspirin versus placebo or usual care

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss 3 71 Relative Risk (Random) 95% CI 1.05 [0.66, 1.68]

02 Premature delivery 1 40 Relative Risk (Random) 95% CI 5.00 [0.26, 98.00]

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

1 40 Relative Risk (Random) 95% CI 2.00 [0.58, 6.91]

04 IUGR with interventions 3 125 Relative Risk (Random) 95% CI 0.55 [0.17, 1.72]

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

3 125 Relative Risk (Random) 95% CI 0.90 [0.55, 1.49]

06 Neonatal intensive care

admission

1 40 Relative Risk (Random) 95% CI 1.00 [0.16, 6.42]

07 Caesarean section 2 106 Relative Risk (Random) 95% CI 1.11 [0.47, 2.61]

08 Weighted mean difference for

birthweight

2 106 Weighted Mean Difference (Random) 95% CI 177.39 [-66.59,

421.36]

Comparison 03. Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss Relative Risk (Random) 95% CI Subtotals only

02 Premature delivery Relative Risk (Random) 95% CI Subtotals only

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

4 278 Relative Risk (Random) 95% CI 0.65 [0.49, 0.86]

04 IUGR with interventions 2 140 Relative Risk (Random) 95% CI 3.00 [0.63, 14.31]

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

2 140 Relative Risk (Random) 95% CI 0.57 [0.39, 0.83]

06 Neonatal intensive care

admission

1 40 Relative Risk (Random) 95% CI 0.37 [0.02, 8.50]

07 Caesarean section Relative Risk (Random) 95% CI Subtotals only

08 Weighted mean difference for

birthweight

Weighted Mean Difference (Random) 95% CI Subtotals only
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Comparison 04. High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss 1 50 Relative Risk (Random) 95% CI 0.83 [0.29, 2.38]

02 Premature delivery 1 50 Relative Risk (Random) 95% CI 3.00 [0.33, 26.92]

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

1 50 Relative Risk (Random) 95% CI 1.14 [0.49, 2.67]

04 IUGR with interventions 1 50 Relative Risk (Random) 95% CI 7.00 [0.38, 128.87]

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

1 50 Relative Risk (Random) 95% CI 1.33 [0.54, 3.29]

06 Neonatal intensive care

admission

0 0 Relative Risk (Random) 95% CI Not estimable

07 Caesarean section 1 50 Relative Risk (Random) 95% CI 1.33 [0.33, 5.36]

08 Weighted mean difference for

birthweight

1 50 Weighted Mean Difference (Random) 95% CI -270.00 [-601.08,

61.08]

Comparison 05. Prednisone and aspirin versus aspirin or placebo

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss 2 122 Relative Risk (Random) 95% CI 0.85 [0.53, 1.36]

02 Premature delivery 2 236 Relative Risk (Random) 95% CI 5.54 [2.96, 10.35]

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

2 236 Relative Risk (Random) 95% CI 2.37 [0.75, 7.54]

04 IUGR with interventions 2 236 Relative Risk (Random) 95% CI 0.33 [0.04, 3.15]

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

2 236 Relative Risk (Random) 95% CI 0.77 [0.55, 1.07]

06 Neonatal intensive care

admission

1 202 Relative Risk (Random) 95% CI 9.00 [2.14, 37.78]

07 Caesarean section 2 236 Relative Risk (Random) 95% CI 1.06 [0.40, 2.79]

08 Weighted mean difference for

birthweight

1 34 Weighted Mean Difference (Random) 95% CI -552.00 [-1064.78,

-39.22]

Comparison 06. Prednisone and aspirin versus heparin and aspirin

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss 1 45 Relative Risk (Random) 95% CI 1.17 [0.47, 2.93]

02 Premature delivery 1 45 Relative Risk (Random) 95% CI 3.42 [1.26, 9.27]

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

1 45 Relative Risk (Random) 95% CI 1.99 [1.22, 3.25]

04 IUGR with interventions 0 0 Relative Risk (Random) 95% CI Not estimable

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

0 0 Relative Risk (Random) 95% CI Not estimable

06 Neonatal intensive care

admission

0 0 Relative Risk (Random) 95% CI Not estimable

07 Caesarean section 0 0 Relative Risk (Random) 95% CI Not estimable
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08 Weighted mean difference for

birthweight

0 0 Standardised Mean Difference (Fixed) 95% CI Not estimable

Comparison 07. IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone

and aspirin

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Pregnancy loss Relative Risk (Random) 95% CI Subtotals only

02 Premature delivery Relative Risk (Random) 95% CI Subtotals only

03 Adverse pregnancy outcome

(pregnancy loss or preterm

labour)

Relative Risk (Random) 95% CI Subtotals only

04 IUGR with interventions Relative Risk (Random) 95% CI Subtotals only

05 Adverse pregnancy outcome

(pregnancy loss or IUGR)

Relative Risk (Random) 95% CI Subtotals only

06 Neonatal intensive care

admission

Relative Risk (Random) 95% CI Subtotals only

07 Caesarean section Relative Risk (Random) 95% CI Subtotals only

08 Weighted mean difference for

birthweight

Weighted Mean Difference (Random) 95% CI Subtotals only

Comparison 08. Prednisone and aspirin - diabetes as an outcome

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Diabetes 4 317 Relative Risk (Random) 95% CI 3.27 [1.53, 6.98]
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G R A P H S A N D O T H E R T A B L E S

Analysis 01.01. Comparison 01 All interventions - pregnancy loss, Outcome 01 Aspirin versus placebo or

usual care

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 01 Aspirin versus placebo or usual care

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1997 1/11 0/8 2.3 2.25 [ 0.10, 49.04 ]

Pattison 2000 4/20 3/20 11.8 1.33 [ 0.34, 5.21 ]

Tulppala 1997 5/6 5/6 85.8 1.00 [ 0.60, 1.66 ]

Total (95% CI) 37 34 100.0 1.05 [ 0.66, 1.68 ]

Total events: 10 (Aspirin), 8 (Placebo/usual care)

Test for heterogeneity chi-square=0.68 df=2 p=0.71 I² =0.0%

Test for overall effect z=0.22 p=0.8

0.01 0.1 1 10 100

Favours treatment Favours control

Analysis 01.02. Comparison 01 All interventions - pregnancy loss, Outcome 02 Heparin (LMW and

unfractionated) and aspirin versus aspirin or IVIG

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 02 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Farquharson 2002 11/51 13/47 100.0 0.78 [ 0.39, 1.57 ]

Subtotal (95% CI) 51 47 100.0 0.78 [ 0.39, 1.57 ]

Total events: 11 (Heparin/aspirin), 13 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.70 p=0.5

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 3/19 9/21 100.0 0.37 [ 0.12, 1.16 ]

Subtotal (95% CI) 19 21 100.0 0.37 [ 0.12, 1.16 ]

Total events: 3 (Heparin/aspirin), 9 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.70 p=0.09

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 5/25 14/25 27.0 0.36 [ 0.15, 0.84 ]

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control (Continued . . . )
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(. . . Continued)

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Rai 1997 13/45 26/45 73.0 0.50 [ 0.30, 0.84 ]

Subtotal (95% CI) 70 70 100.0 0.46 [ 0.29, 0.71 ]

Total events: 18 (Heparin/aspirin), 40 (Control)

Test for heterogeneity chi-square=0.44 df=1 p=0.51 I² =0.0%

Test for overall effect z=3.45 p=0.0006

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

Analysis 01.03. Comparison 01 All interventions - pregnancy loss, Outcome 03 High-dose heparin and aspirin

versus low-dose heparin and aspirin

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 03 High-dose heparin and aspirin versus low-dose heparin and aspirin

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 5/25 6/25 100.0 0.83 [ 0.29, 2.38 ]

Total (95% CI) 25 25 100.0 0.83 [ 0.29, 2.38 ]

Total events: 5 (High dose), 6 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.34 p=0.7

0.2 0.5 1 2 5

Favours treatment Favours control
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Analysis 01.04. Comparison 01 All interventions - pregnancy loss, Outcome 04 Prednisone and aspirin versus

aspirin or placebo

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 04 Prednisone and aspirin versus aspirin or placebo

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 17/42 22/46 100.0 0.85 [ 0.53, 1.36 ]

x Silver 1993 0/12 0/22 0.0 Not estimable

Total (95% CI) 54 68 100.0 0.85 [ 0.53, 1.36 ]

Total events: 17 (Prednisone/aspirin), 22 (Aspirin/placebo)

Test for heterogeneity: not applicable

Test for overall effect z=0.69 p=0.5

0.5 0.7 1 1.5 2

Favours treatment Favours control

Analysis 01.05. Comparison 01 All interventions - pregnancy loss, Outcome 05 Prednisone and aspirin versus

heparin and aspirin

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 05 Prednisone and aspirin versus heparin and aspirin

Study Prednisone/aAspirin Heparin/aspirin Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1992 6/19 7/26 100.0 1.17 [ 0.47, 2.93 ]

Total (95% CI) 19 26 100.0 1.17 [ 0.47, 2.93 ]

Total events: 6 (Prednisone/aAspirin), 7 (Heparin/aspirin)

Test for heterogeneity: not applicable

Test for overall effect z=0.34 p=0.7

0.2 0.5 1 2 5

Favours treatment Favours control
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Analysis 01.06. Comparison 01 All interventions - pregnancy loss, Outcome 06 IVIG (+/- heparin and aspirin)

versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 01 All interventions - pregnancy loss

Outcome: 06 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

x Branch 2000 0/7 0/9 0.0 Not estimable

Triolo 2003 9/21 3/19 100.0 2.71 [ 0.86, 8.57 ]

Subtotal (95% CI) 28 28 100.0 2.71 [ 0.86, 8.57 ]

Total events: 9 (IVIG), 3 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.70 p=0.09

02 IVIG versus prednisone and aspirin

Vaquero 2001 12/53 7/29 100.0 0.94 [ 0.42, 2.12 ]

Subtotal (95% CI) 53 29 100.0 0.94 [ 0.42, 2.12 ]

Total events: 12 (IVIG), 7 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.15 p=0.9

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

Analysis 02.01. Comparison 02 Aspirin versus placebo or usual care, Outcome 01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 01 Pregnancy loss

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1997 1/11 0/8 2.3 2.25 [ 0.10, 49.04 ]

Pattison 2000 4/20 3/20 11.8 1.33 [ 0.34, 5.21 ]

Tulppala 1997 5/6 5/6 85.8 1.00 [ 0.60, 1.66 ]

Total (95% CI) 37 34 100.0 1.05 [ 0.66, 1.68 ]

Total events: 10 (Aspirin), 8 (Placebo/usual care)

Test for heterogeneity chi-square=0.68 df=2 p=0.71 I² =0.0%

Test for overall effect z=0.22 p=0.8

0.01 0.1 1 10 100

Favours treatment Favours control
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Analysis 02.02. Comparison 02 Aspirin versus placebo or usual care, Outcome 02 Premature delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 02 Premature delivery

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Pattison 2000 2/20 0/20 100.0 5.00 [ 0.26, 98.00 ]

Total (95% CI) 20 20 100.0 5.00 [ 0.26, 98.00 ]

Total events: 2 (Aspirin), 0 (Placebo/usual care)

Test for heterogeneity: not applicable

Test for overall effect z=1.06 p=0.3

0.01 0.1 1 10 100

Favours treatment Favours control

Analysis 02.03. Comparison 02 Aspirin versus placebo or usual care, Outcome 03 Adverse pregnancy

outcome (pregnancy loss or preterm labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Pattison 2000 6/20 3/20 100.0 2.00 [ 0.58, 6.91 ]

Total (95% CI) 20 20 100.0 2.00 [ 0.58, 6.91 ]

Total events: 6 (Aspirin), 3 (Placebo/usual care)

Test for heterogeneity: not applicable

Test for overall effect z=1.10 p=0.3

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control
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Analysis 02.04. Comparison 02 Aspirin versus placebo or usual care, Outcome 04 IUGR with interventions

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 04 IUGR with interventions

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1997 0/11 1/8 13.8 0.25 [ 0.01, 5.45 ]

Pattison 2000 1/20 4/20 29.7 0.25 [ 0.03, 2.05 ]

Tulppala 1997 3/33 3/33 56.4 1.00 [ 0.22, 4.60 ]

Total (95% CI) 64 61 100.0 0.55 [ 0.17, 1.72 ]

Total events: 4 (Aspirin), 8 (Placebo/usual care)

Test for heterogeneity chi-square=1.40 df=2 p=0.50 I² =0.0%

Test for overall effect z=1.03 p=0.3

0.01 0.1 1 10 100

Favours treatment Favours control

Analysis 02.05. Comparison 02 Aspirin versus placebo or usual care, Outcome 05 Adverse pregnancy

outcome (pregnancy loss or IUGR)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1997 1/11 1/8 3.6 0.73 [ 0.05, 9.97 ]

Pattison 2000 5/20 7/20 26.7 0.71 [ 0.27, 1.88 ]

Tulppala 1997 13/33 13/33 69.6 1.00 [ 0.55, 1.82 ]

Total (95% CI) 64 61 100.0 0.90 [ 0.55, 1.49 ]

Total events: 19 (Aspirin), 21 (Placebo/usual care)

Test for heterogeneity chi-square=0.37 df=2 p=0.83 I² =0.0%

Test for overall effect z=0.40 p=0.7

0.01 0.1 1 10 100

Favours treatment Favours control
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Analysis 02.06. Comparison 02 Aspirin versus placebo or usual care, Outcome 06 Neonatal intensive care

admission

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 06 Neonatal intensive care admission

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Pattison 2000 2/20 2/20 100.0 1.00 [ 0.16, 6.42 ]

Total (95% CI) 20 20 100.0 1.00 [ 0.16, 6.42 ]

Total events: 2 (Aspirin), 2 (Placebo/usual care)

Test for heterogeneity: not applicable

Test for overall effect z=0.00 p=1

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

Analysis 02.07. Comparison 02 Aspirin versus placebo or usual care, Outcome 07 Caesarean section

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 07 Caesarean section

Study Aspirin Placebo/usual care Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Pattison 2000 5/20 5/20 63.5 1.00 [ 0.34, 2.93 ]

Tulppala 1997 4/33 3/33 36.5 1.33 [ 0.32, 5.50 ]

Total (95% CI) 53 53 100.0 1.11 [ 0.47, 2.61 ]

Total events: 9 (Aspirin), 8 (Placebo/usual care)

Test for heterogeneity chi-square=0.10 df=1 p=0.75 I² =0.0%

Test for overall effect z=0.24 p=0.8

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control
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Analysis 02.08. Comparison 02 Aspirin versus placebo or usual care, Outcome 08 Weighted mean difference

for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 02 Aspirin versus placebo or usual care

Outcome: 08 Weighted mean difference for birthweight

Study Aspirin Placebo/usual care Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Pattison 2000 20 3367.00 (582.00) 20 3039.00 (790.00) 32.2 328.00 [ -102.04, 758.04 ]

Tulppala 1997 33 3604.10 (582.50) 33 3498.20 (644.00) 67.8 105.90 [ -190.37, 402.17 ]

Total (95% CI) 53 53 100.0 177.39 [ -66.59, 421.36 ]

Test for heterogeneity chi-square=0.69 df=1 p=0.40 I² =0.0%

Test for overall effect z=1.43 p=0.2

-1000.0 -500.0 0 500.0 1000.0

Favours treatment Favours control

Analysis 03.01. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 01 Pregnancy loss

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Farquharson 2002 11/51 13/47 100.0 0.78 [ 0.39, 1.57 ]

Subtotal (95% CI) 51 47 100.0 0.78 [ 0.39, 1.57 ]

Total events: 11 (Heparin/aspirin), 13 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.70 p=0.5

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 3/19 9/21 100.0 0.37 [ 0.12, 1.16 ]

Subtotal (95% CI) 19 21 100.0 0.37 [ 0.12, 1.16 ]

Total events: 3 (Heparin/aspirin), 9 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.70 p=0.09

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 5/25 14/25 27.0 0.36 [ 0.15, 0.84 ]

Rai 1997 13/45 26/45 73.0 0.50 [ 0.30, 0.84 ]

Subtotal (95% CI) 70 70 100.0 0.46 [ 0.29, 0.71 ]

Total events: 18 (Heparin/aspirin), 40 (Control)

Test for heterogeneity chi-square=0.44 df=1 p=0.51 I² =0.0%

Test for overall effect z=3.45 p=0.0006
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Analysis 03.02. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 02 Premature delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 02 Premature delivery

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Farquharson 2002 2/51 4/47 100.0 0.46 [ 0.09, 2.40 ]

Subtotal (95% CI) 51 47 100.0 0.46 [ 0.09, 2.40 ]

Total events: 2 (Heparin/aspirin), 4 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.92 p=0.4

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 1/19 0/21 100.0 3.30 [ 0.14, 76.46 ]

Subtotal (95% CI) 19 21 100.0 3.30 [ 0.14, 76.46 ]

Total events: 1 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.74 p=0.5

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 3/25 1/25 20.9 3.00 [ 0.33, 26.92 ]

Rai 1997 8/45 4/45 79.1 2.00 [ 0.65, 6.17 ]

Subtotal (95% CI) 70 70 100.0 2.18 [ 0.80, 5.93 ]

Total events: 11 (Heparin/aspirin), 5 (Control)

Test for heterogeneity chi-square=0.10 df=1 p=0.75 I² =0.0%

Test for overall effect z=1.52 p=0.1
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Analysis 03.03. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Farquharson 2002 13/51 17/47 20.8 0.70 [ 0.39, 1.29 ]

Subtotal (95% CI) 51 47 20.8 0.70 [ 0.39, 1.29 ]

Total events: 13 (Heparin/aspirin), 17 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.14 p=0.3

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 4/19 9/21 7.6 0.49 [ 0.18, 1.34 ]

Subtotal (95% CI) 19 21 7.6 0.49 [ 0.18, 1.34 ]

Total events: 4 (Heparin/aspirin), 9 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.39 p=0.2

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 8/25 15/25 17.7 0.53 [ 0.28, 1.03 ]

Rai 1997 21/45 30/45 54.0 0.70 [ 0.48, 1.02 ]

Subtotal (95% CI) 70 70 71.7 0.65 [ 0.47, 0.91 ]

Total events: 29 (Heparin/aspirin), 45 (Control)

Test for heterogeneity chi-square=0.51 df=1 p=0.48 I² =0.0%

Test for overall effect z=2.55 p=0.01

Total (95% CI) 140 138 100.0 0.65 [ 0.49, 0.86 ]

Total events: 46 (Heparin/aspirin), 71 (Control)

Test for heterogeneity chi-square=0.88 df=3 p=0.83 I² =0.0%

Test for overall effect z=3.06 p=0.002

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

39Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 03.04. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 04 IUGR with interventions

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 04 IUGR with interventions

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Heparin (LMW) and aspirin versus IVIG

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 3/25 1/25 50.7 3.00 [ 0.33, 26.92 ]

Rai 1997 3/45 1/45 49.3 3.00 [ 0.32, 27.76 ]

Subtotal (95% CI) 70 70 100.0 3.00 [ 0.63, 14.31 ]

Total events: 6 (Heparin/aspirin), 2 (Control)

Test for heterogeneity chi-square=0.00 df=1 p=1.00 I² =0.0%

Test for overall effect z=1.38 p=0.2

Total (95% CI) 70 70 100.0 3.00 [ 0.63, 14.31 ]

Total events: 6 (Heparin/aspirin), 2 (Control)

Test for heterogeneity chi-square=0.00 df=1 p=1.00 I² =0.0%

Test for overall effect z=1.38 p=0.2
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Analysis 03.05. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Heparin (LMW) and aspirin versus aspirin alone

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 8/25 15/25 33.0 0.53 [ 0.28, 1.03 ]

Rai 1997 16/45 27/45 67.0 0.59 [ 0.37, 0.94 ]

Subtotal (95% CI) 70 70 100.0 0.57 [ 0.39, 0.83 ]

Total events: 24 (Heparin/aspirin), 42 (Control)

Test for heterogeneity chi-square=0.07 df=1 p=0.80 I² =0.0%

Test for overall effect z=2.91 p=0.004

Total (95% CI) 70 70 100.0 0.57 [ 0.39, 0.83 ]

Total events: 24 (Heparin/aspirin), 42 (Control)

Test for heterogeneity chi-square=0.07 df=1 p=0.80 I² =0.0%

Test for overall effect z=2.91 p=0.004
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Analysis 03.06. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 06 Neonatal intensive care admission

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 06 Neonatal intensive care admission

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 0/19 1/21 100.0 0.37 [ 0.02, 8.50 ]

Subtotal (95% CI) 19 21 100.0 0.37 [ 0.02, 8.50 ]

Total events: 0 (Heparin/aspirin), 1 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.63 p=0.5

03 Heparin (unfractionated) and aspirin versus aspirin

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

Total (95% CI) 19 21 100.0 0.37 [ 0.02, 8.50 ]

Total events: 0 (Heparin/aspirin), 1 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.63 p=0.5
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Analysis 03.07. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 07 Caesarean section

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 07 Caesarean section

Study Heparin/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (Heparin/aspirin), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 0/19 1/21 100.0 0.37 [ 0.02, 8.50 ]

Subtotal (95% CI) 19 21 100.0 0.37 [ 0.02, 8.50 ]

Total events: 0 (Heparin/aspirin), 1 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.63 p=0.5

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 4/25 2/25 100.0 2.00 [ 0.40, 9.95 ]

Subtotal (95% CI) 25 25 100.0 2.00 [ 0.40, 9.95 ]

Total events: 4 (Heparin/aspirin), 2 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.85 p=0.4
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Analysis 03.08. Comparison 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,

Outcome 08 Weighted mean difference for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 03 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG

Outcome: 08 Weighted mean difference for birthweight

Study Heparin/aspirin Control Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 Heparin (LMW) and aspirin versus aspirin alone

Farquharson 2002 51 3127.00 (657.00) 47 3221.00 (781.00) 100.0 -94.00 [ -381.00, 193.00 ]

Subtotal (95% CI) 51 47 100.0 -94.00 [ -381.00, 193.00 ]

Test for heterogeneity: not applicable

Test for overall effect z=0.64 p=0.5

02 Heparin (LMW) and aspirin versus IVIG

Triolo 2003 19 3298.00 (236.00) 21 3246.00 (218.00) 100.0 52.00 [ -89.26, 193.26 ]

Subtotal (95% CI) 19 21 100.0 52.00 [ -89.26, 193.26 ]

Test for heterogeneity: not applicable

Test for overall effect z=0.72 p=0.5

03 Heparin (unfractionated) and aspirin versus aspirin

Kutteh 1996a 25 2922.00 (716.00) 25 3064.00 (628.00) 100.0 -142.00 [ -515.33, 231.33 ]

Subtotal (95% CI) 25 25 100.0 -142.00 [ -515.33, 231.33 ]

Test for heterogeneity: not applicable

Test for overall effect z=0.75 p=0.5
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Analysis 04.01. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 01 Pregnancy loss

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 5/25 6/25 100.0 0.83 [ 0.29, 2.38 ]

Total (95% CI) 25 25 100.0 0.83 [ 0.29, 2.38 ]

Total events: 5 (High dose), 6 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.34 p=0.7
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Analysis 04.02. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

02 Premature delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 02 Premature delivery

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 3/25 1/25 100.0 3.00 [ 0.33, 26.92 ]

Total (95% CI) 25 25 100.0 3.00 [ 0.33, 26.92 ]

Total events: 3 (High dose), 1 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.98 p=0.3
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Favours treatment Favours control

Analysis 04.03. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 8/25 7/25 100.0 1.14 [ 0.49, 2.67 ]

Total (95% CI) 25 25 100.0 1.14 [ 0.49, 2.67 ]

Total events: 8 (High dose), 7 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.31 p=0.8
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Analysis 04.04. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

04 IUGR with interventions

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 04 IUGR with interventions

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 3/25 0/25 100.0 7.00 [ 0.38, 128.87 ]

Total (95% CI) 25 25 100.0 7.00 [ 0.38, 128.87 ]

Total events: 3 (High dose), 0 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=1.31 p=0.2
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Analysis 04.05. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 8/25 6/25 100.0 1.33 [ 0.54, 3.29 ]

Total (95% CI) 25 25 100.0 1.33 [ 0.54, 3.29 ]

Total events: 8 (High dose), 6 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.63 p=0.5
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Analysis 04.07. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

07 Caesarean section

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 07 Caesarean section

Study High dose Low dose Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Kutteh 1996b 4/25 3/25 100.0 1.33 [ 0.33, 5.36 ]

Total (95% CI) 25 25 100.0 1.33 [ 0.33, 5.36 ]

Total events: 4 (High dose), 3 (Low dose)

Test for heterogeneity: not applicable

Test for overall effect z=0.41 p=0.7
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Analysis 04.08. Comparison 04 High-dose heparin and aspirin versus low-dose heparin and aspirin, Outcome

08 Weighted mean difference for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 04 High-dose heparin and aspirin versus low-dose heparin and aspirin

Outcome: 08 Weighted mean difference for birthweight

Study High dose Low dose Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Kutteh 1996b 25 2922.00 (716.00) 25 3192.00 (448.00) 100.0 -270.00 [ -601.08, 61.08 ]

Total (95% CI) 25 25 100.0 -270.00 [ -601.08, 61.08 ]

Test for heterogeneity: not applicable

Test for overall effect z=1.60 p=0.1
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Analysis 05.01. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 01 Pregnancy loss

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 17/42 22/46 100.0 0.85 [ 0.53, 1.36 ]

x Silver 1993 0/12 0/22 0.0 Not estimable

Total (95% CI) 54 68 100.0 0.85 [ 0.53, 1.36 ]

Total events: 17 (Prednisone/aspirin), 22 (Aspirin/placebo)

Test for heterogeneity: not applicable

Test for overall effect z=0.69 p=0.5
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Analysis 05.02. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 02 Premature

delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 02 Premature delivery

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 41/101 7/101 69.1 5.86 [ 2.76, 12.43 ]

Silver 1993 8/12 3/22 30.9 4.89 [ 1.59, 15.06 ]

Total (95% CI) 113 123 100.0 5.54 [ 2.96, 10.35 ]

Total events: 49 (Prednisone/aspirin), 10 (Aspirin/placebo)

Test for heterogeneity chi-square=0.07 df=1 p=0.79 I² =0.0%

Test for overall effect z=5.36 p<0.00001
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Analysis 05.03. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 03 Adverse

pregnancy outcome (pregnancy loss or preterm labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 76/101 51/101 60.8 1.49 [ 1.19, 1.86 ]

Silver 1993 8/12 3/22 39.2 4.89 [ 1.59, 15.06 ]

Total (95% CI) 113 123 100.0 2.37 [ 0.75, 7.54 ]

Total events: 84 (Prednisone/aspirin), 54 (Aspirin/placebo)

Test for heterogeneity chi-square=4.26 df=1 p=0.04 I² =76.5%

Test for overall effect z=1.47 p=0.1
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Analysis 05.04. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 04 IUGR with

interventions

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 04 IUGR with interventions

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 1/101 3/101 100.0 0.33 [ 0.04, 3.15 ]

x Silver 1993 0/12 0/22 0.0 Not estimable

Total (95% CI) 113 123 100.0 0.33 [ 0.04, 3.15 ]

Total events: 1 (Prednisone/aspirin), 3 (Aspirin/placebo)

Test for heterogeneity: not applicable

Test for overall effect z=0.96 p=0.3
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Analysis 05.05. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 05 Adverse

pregnancy outcome (pregnancy loss or IUGR)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 36/101 47/101 100.0 0.77 [ 0.55, 1.07 ]

x Silver 1993 0/12 0/22 0.0 Not estimable

Total (95% CI) 113 123 100.0 0.77 [ 0.55, 1.07 ]

Total events: 36 (Prednisone/aspirin), 47 (Aspirin/placebo)

Test for heterogeneity: not applicable

Test for overall effect z=1.56 p=0.1
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Analysis 05.06. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 06 Neonatal

intensive care admission

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 06 Neonatal intensive care admission

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 18/101 2/101 100.0 9.00 [ 2.14, 37.78 ]

Total (95% CI) 101 101 100.0 9.00 [ 2.14, 37.78 ]

Total events: 18 (Prednisone/aspirin), 2 (Aspirin/placebo)

Test for heterogeneity: not applicable

Test for overall effect z=3.00 p=0.003
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Analysis 05.07. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 07 Caesarean

section

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 07 Caesarean section

Study Prednisone/aspirin Aspirin/placebo Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Laskin 1997 20/101 16/101 89.6 1.25 [ 0.69, 2.27 ]

Silver 1993 0/12 3/22 10.4 0.25 [ 0.01, 4.52 ]

Total (95% CI) 113 123 100.0 1.06 [ 0.40, 2.79 ]

Total events: 20 (Prednisone/aspirin), 19 (Aspirin/placebo)

Test for heterogeneity chi-square=1.16 df=1 p=0.28 I² =13.7%

Test for overall effect z=0.11 p=0.9
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Analysis 05.08. Comparison 05 Prednisone and aspirin versus aspirin or placebo, Outcome 08 Weighted

mean difference for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 05 Prednisone and aspirin versus aspirin or placebo

Outcome: 08 Weighted mean difference for birthweight

Study Prednisone/aspirin Aspirin/placebo Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

Silver 1993 12 2800.00 (765.00) 22 3352.00 (658.00) 100.0 -552.00 [ -1064.78, -39.22 ]

Total (95% CI) 12 22 100.0 -552.00 [ -1064.78, -39.22 ]

Test for heterogeneity: not applicable

Test for overall effect z=2.11 p=0.03
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Analysis 06.01. Comparison 06 Prednisone and aspirin versus heparin and aspirin, Outcome 01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 06 Prednisone and aspirin versus heparin and aspirin

Outcome: 01 Pregnancy loss

Study Prednisone/aspirin Heparin/aspirin Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1992 6/19 7/26 100.0 1.17 [ 0.47, 2.93 ]

Total (95% CI) 19 26 100.0 1.17 [ 0.47, 2.93 ]

Total events: 6 (Prednisone/aspirin), 7 (Heparin/aspirin)

Test for heterogeneity: not applicable

Test for overall effect z=0.34 p=0.7
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Favours treatment Favours control

Analysis 06.02. Comparison 06 Prednisone and aspirin versus heparin and aspirin, Outcome 02 Premature

delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 06 Prednisone and aspirin versus heparin and aspirin

Outcome: 02 Premature delivery

Study Prednisone/aspirin Heparin/aspirin Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1992 10/19 4/26 100.0 3.42 [ 1.26, 9.27 ]

Total (95% CI) 19 26 100.0 3.42 [ 1.26, 9.27 ]

Total events: 10 (Prednisone/aspirin), 4 (Heparin/aspirin)

Test for heterogeneity: not applicable

Test for overall effect z=2.42 p=0.02
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Analysis 06.03. Comparison 06 Prednisone and aspirin versus heparin and aspirin, Outcome 03 Adverse

pregnancy outcome (pregnancy loss or preterm labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 06 Prednisone and aspirin versus heparin and aspirin

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study Prednisone/aspirin Heparin/aspirin Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1992 16/19 11/26 100.0 1.99 [ 1.22, 3.25 ]

Total (95% CI) 19 26 100.0 1.99 [ 1.22, 3.25 ]

Total events: 16 (Prednisone/aspirin), 11 (Heparin/aspirin)

Test for heterogeneity: not applicable

Test for overall effect z=2.76 p=0.006
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Favours treatment Favours control

Analysis 06.08. Comparison 06 Prednisone and aspirin versus heparin and aspirin, Outcome 08 Weighted

mean difference for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 06 Prednisone and aspirin versus heparin and aspirin

Outcome: 08 Weighted mean difference for birthweight

Study Prednisone/aspirin Heparin/aspirin Standardised Mean Difference (Fixed) Weight Standardised Mean Difference (Fixed)

N

Mean(SD) N

Mean(SD) 95% CI (%) 95% CI

Total (95% CI) 0 0 0.0 Not estimable

Test for heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 07.01. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 01 Pregnancy loss

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 01 Pregnancy loss

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

x Branch 2000 0/7 0/9 0.0 Not estimable

Triolo 2003 9/21 3/19 100.0 2.71 [ 0.86, 8.57 ]

Subtotal (95% CI) 28 28 100.0 2.71 [ 0.86, 8.57 ]

Total events: 9 (IVIG), 3 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=1.70 p=0.09

02 IVIG versus prednisone and aspirin

Vaquero 2001 12/53 7/29 100.0 0.94 [ 0.42, 2.12 ]

Subtotal (95% CI) 53 29 100.0 0.94 [ 0.42, 2.12 ]

Total events: 12 (IVIG), 7 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.15 p=0.9

0.1 0.2 0.5 1 2 5 10

Favours treatment Favours control

54Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Analysis 07.02. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 02 Premature delivery

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 02 Premature delivery

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 7/7 3/9 69.7 3.00 [ 1.19, 7.56 ]

Triolo 2003 0/21 1/19 30.3 0.30 [ 0.01, 7.02 ]

Subtotal (95% CI) 28 28 100.0 1.50 [ 0.17, 13.52 ]

Total events: 7 (IVIG), 4 (Control)

Test for heterogeneity chi-square=2.14 df=1 p=0.14 I² =53.2%

Test for overall effect z=0.36 p=0.7

02 IVIG versus prednisone and aspirin

Vaquero 2001 2/53 2/29 100.0 0.55 [ 0.08, 3.68 ]

Subtotal (95% CI) 53 29 100.0 0.55 [ 0.08, 3.68 ]

Total events: 2 (IVIG), 2 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.62 p=0.5
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Analysis 07.03. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 03 Adverse pregnancy outcome (pregnancy loss or preterm

labour)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 03 Adverse pregnancy outcome (pregnancy loss or preterm labour)

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 7/7 3/9 54.0 3.00 [ 1.19, 7.56 ]

Triolo 2003 9/21 4/19 46.0 2.04 [ 0.75, 5.54 ]

Subtotal (95% CI) 28 28 100.0 2.51 [ 1.27, 4.95 ]

Total events: 16 (IVIG), 7 (Control)

Test for heterogeneity chi-square=0.33 df=1 p=0.57 I² =0.0%

Test for overall effect z=2.66 p=0.008

02 IVIG versus prednisone and aspirin

Vaquero 2001 14/53 9/29 100.0 0.85 [ 0.42, 1.72 ]

Subtotal (95% CI) 53 29 100.0 0.85 [ 0.42, 1.72 ]

Total events: 14 (IVIG), 9 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.45 p=0.7
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Analysis 07.04. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 04 IUGR with interventions

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 04 IUGR with interventions

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 1/7 3/9 100.0 0.43 [ 0.06, 3.28 ]

Subtotal (95% CI) 7 9 100.0 0.43 [ 0.06, 3.28 ]

Total events: 1 (IVIG), 3 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.82 p=0.4

02 IVIG versus prednisone and aspirin

x Vaquero 2001 0/53 0/29 0.0 Not estimable

Subtotal (95% CI) 53 29 0.0 Not estimable

Total events: 0 (IVIG), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 07.05. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 05 Adverse pregnancy outcome (pregnancy loss or IUGR)

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 1/7 3/9 100.0 0.43 [ 0.06, 3.28 ]

Subtotal (95% CI) 7 9 100.0 0.43 [ 0.06, 3.28 ]

Total events: 1 (IVIG), 3 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.82 p=0.4

02 IVIG versus prednisone and aspirin

Vaquero 2001 12/53 7/29 100.0 0.94 [ 0.42, 2.12 ]

Subtotal (95% CI) 53 29 100.0 0.94 [ 0.42, 2.12 ]

Total events: 12 (IVIG), 7 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.15 p=0.9
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Analysis 07.06. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 06 Neonatal intensive care admission

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 06 Neonatal intensive care admission

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 1/7 4/9 67.1 0.32 [ 0.05, 2.27 ]

Triolo 2003 1/21 0/19 32.9 2.73 [ 0.12, 63.19 ]

Subtotal (95% CI) 28 28 100.0 0.65 [ 0.09, 4.69 ]

Total events: 2 (IVIG), 4 (Control)

Test for heterogeneity chi-square=1.29 df=1 p=0.26 I² =22.6%

Test for overall effect z=0.43 p=0.7

02 IVIG versus prednisone and aspirin

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (IVIG), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 07.07. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 07 Caesarean section

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 07 Caesarean section

Study IVIG Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Triolo 2003 1/21 0/19 100.0 2.73 [ 0.12, 63.19 ]

Subtotal (95% CI) 21 19 100.0 2.73 [ 0.12, 63.19 ]

Total events: 1 (IVIG), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect z=0.63 p=0.5

02 IVIG versus prednisone and aspirin

Subtotal (95% CI) 0 0 0.0 Not estimable

Total events: 0 (IVIG), 0 (Control)

Test for heterogeneity: not applicable

Test for overall effect: not applicable
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Analysis 07.08. Comparison 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and

aspirin or prednisone and aspirin, Outcome 08 Weighted mean difference for birthweight

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 07 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin or prednisone and aspirin

Outcome: 08 Weighted mean difference for birthweight

Study IVIG Control Weighted Mean Difference (Random) Weight Weighted Mean Difference (Random)

N Mean(SD) N Mean(SD) 95% CI (%) 95% CI

01 IVIG (+/- heparin and aspirin) versus heparin (unfractionated or LMW) and aspirin

Branch 2000 7 2432.90 (430.40) 9 2604.40 (1001.10) 3.6 -171.50 [ -899.12, 556.12 ]

Triolo 2003 21 3246.00 (218.00) 19 3298.00 (236.00) 96.4 -52.00 [ -193.26, 89.26 ]

Subtotal (95% CI) 28 28 100.0 -56.34 [ -195.01, 82.33 ]

Test for heterogeneity chi-square=0.10 df=1 p=0.75 I² =0.0%

Test for overall effect z=0.80 p=0.4

02 IVIG versus prednisone and aspirin

Vaquero 2001 53 3198.00 (570.00) 29 2847.00 (496.00) 100.0 351.00 [ 114.07, 587.93 ]

Subtotal (95% CI) 53 29 100.0 351.00 [ 114.07, 587.93 ]

Test for heterogeneity: not applicable

Test for overall effect z=2.90 p=0.004
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Analysis 08.01. Comparison 08 Prednisone and aspirin - diabetes as an outcome, Outcome 01 Diabetes

Review: Prevention of recurrent miscarriage for women with antiphospholipid antibody or lupus anticoagulant

Comparison: 08 Prednisone and aspirin - diabetes as an outcome

Outcome: 01 Diabetes

Study Prednisone/aspirin Control Relative Risk (Random) Weight Relative Risk (Random)

n/N n/N 95% CI (%) 95% CI

Cowchock 1992 3/8 1/10 13.5 3.75 [ 0.48, 29.52 ]

Laskin 1997 15/101 5/101 60.4 3.00 [ 1.13, 7.94 ]

Silver 1993 2/12 0/22 6.5 8.85 [ 0.46, 170.58 ]

Vaquero 2001 3/22 2/41 19.5 2.80 [ 0.50, 15.50 ]

Total (95% CI) 143 174 100.0 3.27 [ 1.53, 6.98 ]

Total events: 23 (Prednisone/aspirin), 8 (Control)

Test for heterogeneity chi-square=0.52 df=3 p=0.92 I² =0.0%

Test for overall effect z=3.07 p=0.002
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