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Abstract

28

Background: A short interpregnancy interval (IPI) following a delivery is believed to be

29

associated with adverse outcomes in the next pregnancy. The optimum IPI following

30

miscarriage is controversial. Based on a single large scale study in Latin and South America,

31

the World Health Organization recommends delaying pregnancy for 6 months after a

32

miscarriage to achieve optimal outcomes in the next pregnancy.

33

Objective and rationale: Our aim was to determine if a short IPI (<6months) following

34

miscarriage is associated with adverse outcomes in the next pregnancy.

35

Search methods: Studies were retrieved from MEDLINE, Embase and Pubmed, with no

36

time and language restrictions. The search strategy used a combination of Medical Subject

37

Headings terms for miscarriage, IPI and adverse outcomes. Bibliographies of the retrieved

38

articles were also searched by hand. All studies including women with at least one

39

miscarriage, comparing subsequent adverse pregnancy outcomes for IPIs of less than and

40

more than 6 months were included. Two independent reviewers screened titles and

41

abstracts for inclusion. Characteristics of the studies were extracted and quality assessed

42

using Critical Appraisal Skills Programme criteria. A systematic review and meta-analysis

43

were conducted to compare short (<6 months) versus long (>6 months) IPI following

44

miscarriage in terms of risk of further miscarriage, preterm birth, stillbirth, pre-eclampsia and

45

low birthweight babies in the subsequent pregnancy. Review Manager 5.3 was used for

46

conducting meta-analyses.

47

Outcomes: Sixteen studies including 1043840 women were included in the systematic

48

review and data from 10 of these were included in one or more meta-analyses (977972

49

women).

50

With an IPI of less than 6 months, the overall risk of further miscarriage (Risk ratio (RR)

51

(AUTHOR: correct?) 0.82 95%CI 0.78, 0.86) and preterm delivery (RR 0.79 95%CI 0.75,

52

0.83) were significantly reduced. The pooled risks of stillbirth (RR 0.88 95% CI 0.76, 1.02);
3

53

low birthweight (RR 1.05 95% CI 0.48, 2.29) and pre-eclampsia (RR 0.95 95% CI 0.88, 1.02)

54

were not affected by IPI. Similar findings were obtained in subgroup analyses when IPI of

55

<6months was compared with IPI of 6 to 12 months and >12 months.

56

Wider implications: This is the first systematic review and meta-analysis providing clear

57

evidence that an IPI of less than 6 months following miscarriage is not associated with

58

adverse outcomes in the next pregnancy. This information may be used to revise current

59

guidance.

60

Key words: Interpregnancy interval, miscarriage, recurrent miscarriage, pregnancy

61
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75

Introduction

76

Miscarriage is a relatively common occurrence, affecting 10-15% of all pregnancies in the

77

UK (Bhattacharya et al., 2008). It is defined as any pregnancy loss that occurs in the first 24

78

weeks (Bhattacharya et al., 2008), although the gestational week cut off varies according to

79

availability of neonatal care. Loss of a pregnancy through miscarriage is associated not only

80

with psychological distress but may also affect the outcomes of the subsequent pregnancy

81

resulting in further miscarriage, pre-eclampsia and preterm delivery (Bhattacharya et al.,

82

2008). Birth spacing after an initial miscarriage may help mitigate some of these risks. The

83

time between the end of a pregnancy and the start of another one is defined as the

84

interpregnancy interval (IPI) (Bentolila et al., 2013). The optimum IPI after a live birth has

85

been reported to be 18-23 months, for better maternal and perinatal outcomes in the next

86

pregnancy (Conde-Agudelo et al., 2006) In their meta-analysis of observational studies,

87

Conde Agudelo et al (2006) found J shaped associations between IPI following a live birth

88

and adverse outcomes in the subsequent pregnancy. Intervals shorter than 20 months and

89

longer than 60 months conferred the highest risk of preterm birth, low birthweight and small

90

for gestational age; while intervals shorter than 6 months and longer than 50 months were

91

associated with the highest risk of perinatal deaths. The optimum IPI after a miscarriage is,

92

however, controversial. Some clinicians advise couples not to delay conceiving the next

93

pregnancy, as an increasing IPI after a miscarriage does not appear to improve birth

94

outcomes (Basso et al., 1998; Goldstein et al., 2002; Love et al., 2010). Others suggest

95

delaying pregnancy for at least 18 months based on the optimum IPI after a live birth

96

(Conde-Agudelo et al., 2006). The World Health Organization (WHO) guidelines recommend

97

waiting for at least 6 months before trying to conceive again after a miscarriage (WHO,

98

2005). These guidelines were based on a single multicentre study in Latin and South

99

America, which found that an IPI of less than 6 months following miscarriage was associated

100

with adverse outcomes in the next pregnancy (Conde Agudelo, 2004). This study however,

101

was unable to distinguish between miscarriage and induced abortion and this may have

5

102

affected their findings. As increased maternal age is independently associated with

103

increased risk of miscarriage (Aref-Adib et al., 2008), delaying conception after a miscarriage

104

may further increase this risk. We therefore performed a systematic review with meta-

105

analyses looking at the relationship between a short IPI (less than 6 months) compared to 6

106

months or more following a miscarriage and adverse outcomes in the next pregnancy.

107

Methods

108

Ethical Approval: As this study was a systematic review and meta-analysis of aggregated

109

published data, formal ethical approval was not required.

110

Review protocol: At first a specific protocol was designed where the review question was

111

formulated using the Population, Exposure, Comparison and Outcome (PECO) (AUTHOR:

112

please provide full form of PICO. Thank you.) format. The population (P) of interest was

113

women with at least one pregnancy following a miscarriage, exposure (E) was IPI of less

114

than 6 months compared (C) to IPI of 6 months or more. The pre-specified outcomes (O) of

115

interest were further miscarriage, preterm birth, stillbirth, pre-eclampsia and low birthweight

116

in the pregnancy following miscarriage. All types of study design were assessed for

117

eligibility. The criteria used to identify, include and exclude studies and the methods for

118

analysing data were all derived from this format and agreed a priori in the review protocol.

119

The review was conducted and reported according to the guidelines of the Meta-analysis of

120

Observational studies in Epidemiology group (MOOSE checklist). The protocol was

121

registered with PROSPERO (registration number CRD42016038424).

122

Literature search: A search strategy was initially developed in Ovid Medline then modified

123

and run in other databases - PubMed (U.S. National Library of Medicine), Embase (Elsevier)

124

and Scopus. The search strategy used a combination of Medical Subject Headings (MeSH)

125

terms for miscarriage, interpregnancy interval and adverse outcomes. The terms for

126

miscarriage were: miscarriages, abortion, spontaneous abortion, early pregnancy loss. Other

127

terms for interpregnancy interval were interconception interval, time to birth, birth spacing
6

128

and birth interval. Terms for adverse outcomes were pregnancy outcomes, adverse

129

outcomes. A further search was conducted using specific terms for interpregnancy interval:

130

long IPI, short IPI, more than 6 months IPI, less than 6 months IPI. A specific search was

131

also conducted for the names of each adverse outcome, these terms were: further

132

miscarriage, pregnancy loss, stillbirth, preterm birth, low birth weight, preeclampsia. These

133

search terms were combined using Boolean operators “AND” or “OR” as appropriate. No

134

time or language restrictions were applied to the search strategy. Two reviewers (CK and

135

SL) independently ran the searches.

136

Review methods: The titles and abstracts of the articles identified by this search were

137

independently screened by two reviewers (CK and SL) for inclusion in the review and the full

138

texts of those that appeared relevant were retrieved. Bibliographies of the retrieved articles

139

were also searched by hand. Where there was inadequate information in the published

140

article, authors were contacted to request additional data.

141
142

All the retrieved full text articles were then assessed for inclusion in the review using the
predefined exclusion and inclusion criteria.

143

The criteria determining whether an article was going to be included were:

144

- if the populations studied were women with at least one miscarriage. The studies

145

with women with no miscarriage but just live births or induced abortions were

146

excluded.

147

- if the studies used IPI as exposure. Studies were excluded if they did not include IPI

148

or the women did not have any further pregnancies.

149

- if they had studied IPIs for less and more than 6 months. Studies were excluded if

150

they did not have comparison groups or did not report findings for IPIs of less than 6

151

months. Nevertheless authors were contacted to see if they could provide

152

appropriate data if the range of IPI was inconsistent with this inclusion criterion.

153

- if the studies had the outcomes that were relevant to this review. Outcomes were

154

broadly categorised into primary and secondary outcomes based on frequency and
7

155

consistency of association reported in the literature, biological plausibility and clinical

156

importance. Primary outcomes were defined as further miscarriage (less than 24

157

weeks of gestation) and preterm delivery (delivery before 37 weeks of gestation).

158

Secondary outcomes were live birth, stillbirth, pre-eclampsia, and low birthweight.

159

Studies were included if they had adverse outcomes in the next pregnancy and

160

excluded if they only reported adverse outcomes in the same pregnancy.

161

Studies were also excluded if they were case reports, reviews or editorials.

162

Quality assessment and risk of bias: Once the potentially eligible articles were retrieved, they

163

were assessed for methodological quality using the CASP (Critical Appraisal Skills

164

Programme) checklist for cohort studies (Critical Appraisal Skills Programme (CASP), 2016).

165

The following were extracted from each included article: titles, authors’ names, the type of

166

study, characteristics of the population studied, the setting of the study (the geographical

167

location), the outcomes studied, the measured exposure IPI).

168

Statistical analysis: Meta-analysis was performed where appropriate using the software

169

Review Manager 5.3 (The Nordic Cochrane Centre, The Cochrane Collaboration, 2014.

170

Copenhagen, Denmark.). Data were entered for each outcome if there were at least two

171

studies addressing that outcome. The raw numbers for each outcome in each group of IPI

172

(≥6 months or <6 months) as reported in the primary studies were entered in the software to

173

calculate the crude risk ratio (RR) and the 95% CI using ≥6 months as the reference

174

category. These were then weighted and pooled to produce forest plots and pooled RRs with

175

95%CI. Statistical heterogeneity was assessed using the I2 statistic. Where I2 was more than

176

50% signifying moderate to large statistical heterogeneity, a random effects model was

177

used.

178

If a study varied significantly in terms of methodology or findings from all other included

179

studies, we performed a sensitivity analysis excluding those studies from the meta-analysis.

8

180

In subgroup analyses, we split the comparator group of >6 months into 6–12 months and

181

>12 months for the primary outcomes of further miscarriage and preterm birth.

182

Results

183

Figure 1 shows the process for the search and identification of studies. The bibliographic

184

searches identified 151 publications and 18 others were found from a hand search of the

185

references. Of these, 38 publications were considered relevant and the full text reviewed for

186

inclusion. Of these, 13 cohort studies (Bentolila et al., 2013; Basso et al., 1998; Goldstein et

187

al., 2002; Love et al., 2010; Davanzo et al., 2012; Buchmayer et al., 2004; Davanzo et al.,

188

2007; Conde-Agudelo et al., 2004; Wyss et al., 1994; El Behery et al., 2013; Sapra et al.,

189

2014; Cox et al., 2010; Morgan-Ortiz et al., 2010) and 3 randomized control trials (Makhlouf

190

et al., 2014; Kaandorp et al., 2014; Wong et al., 2015) met the inclusion criteria. However 6

191

of these articles had insufficient data for inclusion in meta-analysis; the authors of these

192

papers were contacted but were unable to provide additional data. Therefore, 10 (Bentolila

193

et al., 2013; Love et al., 2010; Davanzo et al., 2012; Wong et al., 2015; Buchmayer et al.,

194

2004; Davanzo et al., 2007; Makhlouf et al., 2014; Conde-Agudelo et al., 2004; Wyss et al.,

195

1994; Morgan-Ortiz et al., 2010) studies were included in the meta-analyses.

196

Table 1 shows the characteristics of the included studies (13 cohort and 3 RCTs) along with

197

their quality assessment scores. The authors also carried out a secondary cohort analysis of

198

the women in the three RCTs to look at the effect of a short IPI after a previous loss

199

(Kaandorp et al, 2014; Makhlouf et al, 2014 and Wong et al., 2015). Out of the 16 studies, 4

200

were set in the USA (Goldstein et al., 2002; Wong et al., 2015; Makhlouf et al., 2014; Sapra

201

et al., 2014), two in Bangladesh (Davanzo et al., 2012; Davanzo et al., 2007), two in the

202

Netherlands (Kaandorp et al., 2014; Cox et al., 2010) and one each in Scotland (Love et al.,

203

2010), Denmark (Basso et al., 1998), Sweden (Buchmayer et al., 2004), Egypt (El Behery et

204

al., 2013) Israel (Bentolila et al., 2013), Switzerland (Wyss et al., 1994), Uruguay (Conde-

205

Agudelo et al., 2004) and Spain (Morgan-Ortiz et al., 2010). Most studies looked at IPI in

9

206

months, while two studies looked at IPI in terms of menstrual cycles in days (Goldstein et al.,

207

2002; Sapra et al., 2014). All the studies used a population of women with one miscarriage

208

or recurrent miscarriages.

209

Eight studies provided data on preterm birth (Bentolila et al., 2013; Love et al., 2010; Wong

210

et al., 2015; Buchmayer et al., 2004; Makhlouf et al., 2014; Conde-Agudelo et al., 2004;

211

Wyss et al., 1994; Morgan-Ortiz et al., 2010), seven on further miscarriage (Bentolila et al.,

212

2013; Love et al., 2010; Davanzo et al., 2012; Wong et al., 2015; Davanzo et al., 2007; Wyss

213

et al., 1994; Morgan-Ortiz et al., 2010) four on live births (Love et al., 2010; Davanzo et al.,

214

2012; Wong et al., 2015; Davanzo et al., 2007), four on stillbirths (Love et al., 2010; Davanzo

215

et al., 2012; Wong et al., 2015; Davanzo et al., 2007), five on pre-eclampsia (Bentolila et al.,

216

2013; Love et al., 2010; Wong et al., 2015; Makhlouf et al., 2014; Conde-Agudelo et al.,

217

2004) and four on low birthweight (Bentolila et al., 2013; Love et al., 2010; Makhlouf et al.,

218

2014; Conde-Agudelo et al., 2004). The study by Conde-Agudelo et al (Conde-Agudelo et

219

al., 2004) did not distinguish between spontaneous and induced abortions and a sensitivity

220

analysis was performed including and excluding this study. The average quality assessment

221

score using CASP criteria was 9.4 out of 11, therefore all the included studies were of good

222

quality with low risk of bias. Publication bias was investigated using a funnel plot for the

223

outcome - further miscarriage but showed no appreciable evidence of this bias. (Please see

224

supplementary figure 1)

225

Further miscarriage

226

Seven of the ten studies provided data on further miscarriage after a previous miscarriage.

227

The risk of having a further miscarriage with IPI of less than 6 months was significantly

228

reduced when compared to IPI of more than 6 months, with a pooled RR (95% CI) of 0.82

229

(0.78, 0.86) (Figure II A). Compared to an IPI of 6–12 months, IPI of <6 months reduced the

230

risk of further miscarriage (pooled RR 0.82, 95% CI 0.77, 0.88). Similarly this risk was further

231

reduced (pooled RR 0.78, 95% CI 0.74, 0.83) when compared with IPI >12 months.
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232

Preterm birth

233

Out of the ten studies included in meta-analysis, eight reported on preterm deliveries. We

234

performed a meta-analysis including and excluding the study by Conde Agudelo et al (2004).

235

The meta-analysis including the study by Conde Agudelo et al (2004) resulted in a pooled

236

RR of 0.93(95% CI 0.58, 1.48) (Fig IIB). The incidence of preterm deliveries was significantly

237

lower (P <0.01) when women with IPI of less than 6 months were compared to those with an

238

IPI of more than 6 months: pooled RR (95% CI) of 0.79 (0.75, 0.83) (Figure IIB) when the

239

study by Conde Agudelo et al (2004) was excluded. There was no significant increase in the

240

risk of preterm birth when compared with IPI of 6 to 12 months (pooled RR 1.10, 95% CI

241

0.64, 1.89) or with IPI of >12 months (pooled RR 1.06, 95% CI 0.57, 1.97). The study by

242

Conde Agudelo et al (2004) was included in the latter two meta-analyses.

243

Live birth

244

Four studies presented data on live births after a miscarriage. Live births were observed to

245

be significantly higher when women had an IPI of less than 6 months after a miscarriage

246

(P<0.01), 40% higher compared to an IPI of 6 months or more, RR of (95% CI) 1.06 (1.01,

247

1.11) (Figure IIC).

248

Stillbirth

249

The reported risk of stillbirths in women after a miscarriage was not significantly different in

250

the two IPI groups (P=0.09) RR (95% CI) of 0.88 (0.76, 1.02). The risk varied from 1.56 to

251

0.71 across the four studies included in the meta-analysis (Figure IID).

252

Low birthweight

253

Four studies presented data on low birthweight, 3 of the studies defined low birthweight as

254

less than 2500 g (Bentolila et al., 2013; Love et al., 2010; Conde-Agudelo et al., 2004) and 1

255

as less than the fifth percentile for gestational age adjusted by sex and race (Makhlouf et al.,

256

2014). The overall risk of having low birthweight babies after a miscarriage was not
11

257

significantly different in women with an IPI of less than 6 months (P=0.07), compared to

258

women with an IPI of 6 months or more including the study by Conde Agudelo et al (2004)

259

RR (95% CI) of 1.05(0.48, 2.29) (Fig. IIE). When this study was excluded, the risk of low

260

birthweight was significantly lower with IPI of <6 months (pooled RR 0.74 95% CI 0.68, 0.81)

261

(Figure IIE lower panel).

262

Pre-eclampsia

263

The rate of pre-eclampsia did not appear to differ in women with IPI of less than 6 months

264

after a miscarriage compared to IPI ≥6 months, including the study by Conde Agudelo et al.,

265

2004 pooled RR (95% CI) of 0.95 (0.88, 1.02) (Figure II F) and excluding the study 1.00

266

(0.90, 1.12) (Figure IIF lower panel). Five of the ten studies provided data on pre-eclampsia.

267

Discussion

268

Birth spacing is an important element of reproductive counselling. Couples experiencing a

269

miscarriage need to know the optimal time to conceive another pregnancy in order to have

270

the best possible outcomes. In this systematic review, we evaluated 6 different outcomes

271

and found that an IPI of less than 6 months following a miscarriage was associated with

272

lower risks of having a further miscarriage and preterm delivery, and increased odds of

273

having live births. There were no differences in the risks of stillbirth, pre-eclampsia and low

274

birthweight babies between an IPI of less than 6 months and of 6 months or more. Based on

275

the published evidence from ten studies we can therefore conclude that delaying a

276

pregnancy for more than 6 months after a miscarriage is unnecessary as a short IPI (less

277

than 6 months) results in no worse pregnancy outcomes but may also be associated with

278

better outcomes in terms of a lower risk of further miscarriage and preterm birth and

279

increased chance of live birth in the next pregnancy.

280

This systematic review was carried out in compliance with the criteria in the MOOSE

281

checklist. At first a focussed review question was framed using the PECO format, from which

282

a robust search strategy and inclusion and exclusion criteria were developed. The studies
12

283

were carefully assessed for quality independently by two reviewers and data extracted for

284

meta-analyses. The meta-analysis in this review included 10 studies. The study by Conde-

285

Agudelo et al., 2004 provided outcome data on further miscarriage, preterm delivery, low

286

birthweight and pre-eclampsia. While this was a large retrospective study on which the WHO

287

guidelines for delaying pregnancy for at least 6 months (WHO, 2005) is based, it did not

288

differentiate between induced and spontaneous abortions and used data from many

289

countries where induced abortion is illegal (Conde-Agudelo et al., 2004). Therefore the

290

conclusions from this study should be interpreted in context. The meta-analyses were

291

repeated with and without this study in sensitivity analyses. The exclusion of this study had

292

large effects on the pooled outcome estimates. In several cases, such as preterm birth, a

293

shorter IPI was associated with more favourable outcomes.

294

Meta-analyses and systematic reviews can be limited by a number of factors. Original data

295

collection varied across the different studies as some used the mother’s recall of the

296

previous pregnancies while others used information from databases. Thus quality of the

297

original data is a limiting factor. In addition, studies varied in their definition of certain

298

outcomes such as miscarriage. While some studies made distinctions between women with

299

spontaneous and induced abortions, others could not - possibly due to legal constraints and

300

religious and cultural stigmas associated with induced abortions. Another potential bias is

301

publication bias, and although the literature search was rigorous we were unable to search

302

unpublished studies, which may affect our results. We investigated this possibility using a

303

funnel plot which did not demonstrate any appreciable publication bias for the outcome of

304

further miscarriage but may have been present for some of the secondary outcomes with

305

fewer publications. Furthermore confidence in the results could be limited due to the small

306

number of studies used in the meta-analyses. A number of factors are associated with

307

pregnancy outcomes, including age, ethnicity, social class, smoking, alcohol, BMI, and

308

previous obstetric history, however other than maternal age, the studies also varied in

309

addressing potential confounders. Failure to address all the potential confounders in the

13

310

primary studies included in this review could be due to the fact that they were not recorded in

311

the databases, or either not measured or poorly measured. Thus this can be recognised as a

312

potential limitation in this study as it can lead to over or under estimated results. Despite this,

313

a consistent effect was reported by all the studies conducted in a variety of countries and

314

settings, which leads us to believe that these associations are likely to exist.

315

The results of this systematic review are consistent with other studies (Basso et al., 1998;

316

Goldstein et al., 2002; El Behery et al., 2013) that could not be included in this meta-analysis

317

as they did not have appropriate data. The study by El Behery et al (2013) shows that

318

women conceiving within 6 months of a miscarriage had good reproductive outcomes and a

319

reduced incidence of complications, and they noted that live births were highest when

320

conceiving within 6 months (79.31%) compared to conceiving after 12 months (71.6%).

321

However they did not focus on an IPI of more than 6 months, but looked only at less than 6

322

months IPI and more than 12 months IPI hence this study could not be included in the main

323

meta-analysis but only in the subgroup analysis comparing IPI of less than 6 months with

324

that of more than 12 months (El Behery et al., 2013). Studies by Basso et al (Basso et al.,

325

1998) and Goldstein et al (Goldstein et al., 2002) show that there are no adverse outcomes

326

associated with short IPIs but also that adverse outcomes increase as IPI increases (Basso

327

et al., 1998). However they did not use the same IPI groups as this systematic review

328

therefore could not contribute towards the meta-analyses.

329

In their systematic review of mechanisms underpinning short and long IPI with adverse

330

pregnancy outcomes, Conde Agudelo et al., 2012 found evidence to support hypotheses of

331

maternal nutritional depletion, folate depletion, cervical insufficiency, vertical transmission of

332

infections and abnormal remodelling of endometrial blood vessels as possible explanations

333

for the association of adverse outcomes with short IPI. Women's natural decline in

334

reproductive capacity with age was the only hypothesis proposed to explain the association

335

between long IPIs and adverse outcomes. (Conde Agudelo et al, 2012). In cases where the

336

IPI starts with a miscarriage, the woman’s body may behave differently to that after a live
14

337

birth. For example, the nutritional depletion or folate depletion hypothesis suggests that from

338

the fifth month of pregnancy until a prolonged time after delivery, the stores of maternal

339

nutrients, such as folate, remain low leading to folate insufficiency in women with a short IPI

340

after a live or stillbirth. However after a miscarriage, there is a very small burden on the

341

folate reserve and thus miscarriage is not very likely to lead to folate deficiency in the

342

postpartum period. This could explain the reduced risk of adverse outcomes in a short IPI

343

after a miscarriage (Smits and Essed, 2001). In support of this hypothesis, there is evidence

344

to suggest that late miscarriages (after 12 weeks of gestation) are associated with worse

345

outcomes in the subsequent pregnancy (Edlow et al., 2007). In addition, most women who

346

attempt another pregnancy soon after a miscarriage are likely to be motivated to take better

347

care of their health and consequently result in better pregnancy outcomes (Davanzo et al.,

348

2007). Another plausible reason may be that those who conceive soon after a miscarriage

349

are naturally more fertile and consequently have better pregnancy outcomes.

350

This is the first systematic evidence synthesis to assess the effect of short versus long IPI

351

and based on the available evidence we can conclude that a short IPI (less than 6 months)

352

following miscarriage is not associated with adverse outcomes in the subsequent pregnancy.

353

Couples wishing to conceive after a miscarriage can be counselled that delaying pregnancy

354

does not necessarily improve outcomes. Further research needs to look at an IPI of less

355

than 3 months to determine an optimum cut off, if there is one. Individual patient data meta-

356

analysis can offer opportunities to study small subgroups and/or stratify by other risk factors

357

to determine a personalised optimum IPI after miscarriage.

358

Conclusion

359

The results of this systematic review and meta-analyses show that an IPI of less than 6

360

months is associated with no increase in the risks of adverse outcomes in the pregnancy

361

following miscarriage compared to delaying pregnancy for at least 6 months. In fact, there is

362

some evidence to suggest that chances of having a live birth in the subsequent pregnancy

15

363

are increased with an IPI of less than 6 months. There is now ample evidence to suggest

364

that delaying a pregnancy following a miscarriage is not beneficial and unless there are

365

specific reasons for delay couples should be advised to try for another pregnancy as soon as

366

they feel ready.
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Setting
4 clinical trial
sites in USA

Makhlouf et al.,
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DaVanzo et al.,
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miscarriage
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Live birth; pregnancy
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Weeks to conception;
time to live birth

Eunice Kennedy
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miscarriage

<6 , 6-12, >12
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Adverse outcomes in
the next pregnancy
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miscarriage
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Miscarriage,
termination;
stillbirth; early, late
and post neonatal
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termination, stillbirth,
live birth, preeclampsia, placenta

ALIFE trial
Netherlands
(2004 – 2009)

Zagazig & Suez
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pregnancy
Hospitals (2009 to miscarriage
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7
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8
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38 fertility
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early pregnancy
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DaVanzo et
al.,2007

cohort
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– 2002)

All pregnancies
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miscarriage
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27 – 50, 51 – 74
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miscarriage

Conde Agudelo
et al.,2004
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Latin & South
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2002)
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delivering
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of abortion
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6 – 18 months
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praevia, abruption,
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preterm delivery
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pregnancy
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7

481

Reference

Design

Setting

Population

Exposure (IPI)

Outcome

Buchmayer et
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pregnancy loss
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Goldstein et al.,
2002
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California, San
Francisco, USA
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miscarriage

0 or 2 menstrual
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Preterm delivery,
caesarean section

Basso et al.,
1997
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1992)

Women with live Monthly IPI
birth following
miscarriage
Wyss et al., 1994 cohort
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University
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Hospital Zurich,
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miscarriage
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– 1991)
IPI:interpregnancy interval, QA: quality assessment, Rh: rhesus, PPH : Postpartum Haemorrhage
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Subsequent
miscarriage, preterm
birth
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ectopic
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change of social
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Identification

Figure I. Flow diagram of study identification and selection process for systematic review of
the association between interpgnancy interval following miscarriage and subsequent
pregnancy outcomes
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(meta-analysis)
(n =10)

Not miscarriage (n=4)
Other outcomes (n=2)

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and MetaAnalyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097

For more information, visit www.prisma-statement.org.

Figure II Forest plots of selected outcomes
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