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ABSTRACT
Background

It has been reported that neural tube defects (NTD) can be prevented with periconceptional folic acid supplementation. The effects
of different doses, forms and schemes of folate supplementation for the prevention of other birth defects and maternal and infant

outcomes are unclear.
Objectives

This review aims to examine whether periconceptional folate supplementation reduces the risk of neural tube and other congenital
anomalies (including cleft palate) without causing adverse outcomes in mothers or babies. This is an update of a previously published
Cochrane review on this topic.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (31 August 2015). Additionally, we searched the World
Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP) (31 August 2015) and contacted relevant
organisations to identify ongoing and unpublished studies.

Selection criteria

We included all randomised or quasi-randomised trials evaluating the effect of periconceptional folate supplementation alone, or in
combination with other vitamins and minerals, in women independent of age and parity.

Data collection and analysis

Two review authors independently assessed the eligibility of studies against the inclusion criteria, extracted data from included studies,
checked data entry for accuracy and assessed the risk of bias of the included studies. We assessed the quality of the body of evidence
using the GRADE approach.

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 1
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Main results

Five trials involving 7391 women (2033 with a history of a pregnancy affected by a NTD and 5358 with no history of NTDs) were
included. Four comparisons were made: 1) supplementation with any folate versus no intervention, placebo or other micronutrients
without folate (five trials); 2) supplementation with folic acid alone versus no treatment or placebo (one trial); 3) supplementation
with folate plus other micronutrients versus other micronutrients without folate (four trials); and 4) supplementation with folate plus
other micronutrients versus the same other micronutrients without folate (two trials). The risk of bias of the trials was variable. Only
one trial was considered to be at low risk of bias. The remaining studies lacked clarity regarding the randomisation method or whether
the allocation to the intervention was concealed. All the participants were blinded to the intervention, though blinding was unclear for
outcome assessors in the five trials.

The results of the first comparison involving 6708 births with information on NTDs and other infant outcomes, show a protective
effect of daily folic acid supplementation (alone or in combination with other vitamins and minerals) in preventing NTDs compared
with no interventions/placebo or vitamins and minerals without folic acid (risk ratio (RR) 0.31, 95% confidence interval (CI) 0.17 to
0.58); five studies; 6708 births; high quality evidence). Only one study assessed the incidence of NTDs and showed no evidence of an
effect (RR 0.07, 95% CI 0.00 to 1.32; 4862 births) although no events were found in the group that received folic acid. Folic acid had
a significant protective effect for reoccurrence (RR 0.34, 95% CI 0.18 to 0.64); four studies; 1846 births). Subgroup analyses suggest
that the positive effect of folic acid on NTD incidence and recurrence is not affected by the explored daily folic acid dosage (400 pg
(0.4 mg) or higher) or whether folic acid is given alone or with other vitamins and minerals. These results are consistent across all four

review comparisons.

There is no evidence of any preventive or negative effects on cleft palate (RR 0.73, 95% CI 0.05 to 10.89; three studies; 5612 births; low
quality evidence), cleft lip (RR 0.79, 95% CI 0.14 to 4.36; three studies; 5612 births; low quality evidence), congenital cardiovascular
defects (RR 0.57, 95% CI 0.24 to 1.33; three studies; 5612 births; low quality evidence), miscarriages (RR 1.10, 95% CI 0.94 to 1.28;
five studies; 7391 pregnancies; moderate quality evidence) or any other birth defects (RR 0.94, 95% CI 0.53 to 1.66; three studies; 5612
births; low quality evidence). There were no included trials assessing the effects of this intervention on neonatal death, maternal blood
folate or anaemia at term.

Authors’ conclusions

Folic acid, alone or in combination with vitamins and minerals, prevents NTDs, but does not have a clear effect on other birth defects.

PLAIN LANGUAGE SUMMARY
Folic acid supplements before conception and in early pregnancy (up to 12 weeks) for the prevention of birth defects

Folic acid is a synthetic form of folate used in supplements and fortified staple foods (like wheat and maize flour) to reduce the occurrence
of neural tube defects (NTDs). These include spina bifida (or cleft spine), where there is an opening in one or more of the bones
(vertebrae) of the spinal column, and anencephaly where the head (cephalic) end of the neural tube fails to close. Supplementation
with folic acid is internationally recommended to women from the moment they are trying to conceive until 12 weeks of pregnancy.
Another option recommended by the World Health Organization (WHO) is that women of reproductive age take intermittent (weekly)
iron and folic acid supplements, especially in populations where the prevalence of anaemia is above 20%. Supplementation may also
reduce other birth defects such as cleft lip, with or without cleft palate, and congenital cardiovascular defects. Recently, 5-methyl-
tetrahydrofolate (5-MTHF) has been proposed as an alternative to folic acid supplementation. This is because most dietary folate and
folic acid are metabolised to 5-MTHE Some women have gene characteristics which reduce folate concentration in blood.

This review confirms that folic acid supplementation prevents the first and second time occurrence of NTDs and shows there is not
enough evidence to determine if folic acid prevents other birth defects. Information about the safety of other current and alternative
supplementation schemes and any possible effects on other outcomes for mothers and babies is also lacking. This review of five trials,
involving 7391 pregnancies (2033 with a history of a pregnancy affected by a NTD and 5358 with no history of NTDs), shows the
protective effect of daily folic acid supplementation in doses ranging from 0.36 mg (360 pg) to 4 mg (4000 pg) a day, with and without
other vitamins and minerals, before conception and up to 12 weeks of pregnancy, for preventing the recurrence of these defects. There
were insufficient data to evaluate the effects on other outcomes such as cleft lip and palate, miscarriages or any other birth defects.
More research is needed on different types of supplementation programmes and the use of different types of supplements (such as 5-
methyl-tetrahydrofolate -5-MTHE), particularly in countries where folic acid fortification of staple foods like wheat or maize flour is
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not mandatory and where the prevalence of NTDs is still high. The overall quality of the evidence for neonatal outcomes was high for
NTDs, whereas, it was of low quality for other neonatal outcomes. The overall quality of the evidence for maternal outcomes was rated
as moderate.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Population: all women who become pregnant or were 12 or less weeks’ pregnant at the time of the intervention
Setting: the studies took place in nine high-income countries and one low-middle-income country
Intervention: supplementation with folate

Comparison: no intervention, placebo or other micronutrients without folate

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)

Risk with no interven- Risk with supplemen-
tion, placebo or other tation with folate
micronutrients without

folate
Neural tube defects Study population RR0.31 6708 SDBO
(Al (0.17 to 0.58) (5 RCTs) high!:2
13 per 1000 4 per 1000
(2t0 7)
Moderate
35 per 1000 11 per 1000
(6 to 20)
Cleft lip (All) Study population RR0.79 5612 SDOO
(0.14 to 4.36) (3 RCTs) low!.3
1 per 1000 1 per 1000
(0 to 6)
Moderate
2 per 1000 2 per 1000
(0to 9)
Cleft palate (All) Study population RR0.73 5612 SDOO

(0.05to 10.89) (3 RCTs) low!3


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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1 per 1000 1 per 1000
(0 to 8)
0 per 1000 0 per 1000
(0to 0)
Congenital cardiovas- Study population RR0.57 5612 SDOO
cular anomalies (All) (0.24 to 1.33) (3 RCTs) low!3
5 per 1000 3 per 1000
(1to7)
Moderate
5 per 1000 3 per 1000
(2t0 10)
Other congenital Study population RR0.94 5612 SDOO
anomalies (All) (0.53t0 1.66) (3 RCTs) low4>
16 per 1000 15 per 1000
(8 to 26)
Moderate
17 per 1000 16 per 1000
(8 to 26)
Neonatal death not estimable not estimable not pooled 0 No trial assessed this
(0 study) outcome.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95%Cl).

Cl: Confidence interval; RR: Risk ratio
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GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

! Most studies contributing data had design limitations (selection bias was unclear).

2 Authors refrained from downgrading the quality of the evidence due to the large magnitude of effect.
2 Wide confidence interval crossing the line of no effect & few events.

3 Wide confidence interval crossing the line of no effect.

4 Statistical Heterogeneity (12 > 60%). Variation in direction.



BACKGROUND

The main focus of this review is on the provision of oral supple-
ments of folate (with or without other vitamins and minerals) be-
fore pregnancy and in early pregnancy (before 12 weeks’ gestation)
to reduce the occurrence and recurrence of congenital anomalies,
particularly neural tube defects (NTDs): spina bifida, anencephaly,
encephalocoele, hydranencephaly, iniencephaly, schizencephaly,
and other birth defects. We limited the review to the use of sup-
plements in the form of capsules (hard and soft), modified release
capsules, tablets (coated and uncoated) and suspensions, there-
fore excluding other ways of provision of folate. Other Cochrane
reviews and protocols focus on related topics such as oral iron
with or without folic acid during pregnancy (Pefia-Rosas 2015a);
intermittent iron and folic acid during pregnancy (Pefia-Rosas
2015b); treatment for iron deficiency and anaemia (Reveiz 2011);
the use of various vitamin and multivitamin/micronutrient sup-
plements for women during pregnancy (Haider 2015), the effec-
tiveness of oral folate supplementation alone during pregnancy
on haematological and biochemical parameters during pregnancy
and on pregnancy outcomes (Lassi 2013), the effects of intermit-
tent iron and folic acid supplementation in menstruating women
(Fernandez-Gaxiola 2011), or the effects or harms of folate sup-
plementation on folate status and health outcomes (physical, psy-
chological, and neurocognitive) among women of reproductive
age outside the periconceptional period (Tsang 2015). This is an
update of a previously published systematic review on this topic

(De-Regil 2010).

Introduction

Folate is a water-soluble B vitamin present in legumes, leafy green
vegetables (such as spinach and turnip greens) and some fruits
(such as citrus fruits and juices). Folic acid is the synthetic and
most stable form of folate and the form often used in supplements
and in fortified foods (Bailey 2015). The bioavailability of folic
acid is approximately 70% higher than that of folate naturally
contained in foods, although there are wide variations depending
on the methodology used in the measurement (McNulty 2004).
Serum and red blood cell folate can increase in response to folic
acid supplements in a dose-response manner up to an intake of
400 pg (0.4 mg) daily (Duffy 2014). It is estimated that non
pregnant non lactating women would require an intake of natural
food folate intake of at least 450 g dietary folate equivalents daily
to prevent NTDs (Marchetta 2015).

Folate status in populations is generally assessed using static bio-
chemical tests that directly measure folate in serum or in red blood
cells (Pfeiffer 2013). The cut-off currently suggested to define
deficiency is < 6.8 nmol/L for serum folate, an indicator sensi-
tive to recent usual intake; and < 100 nmol/L for red blood cell
folate, an indicator of folate storage (WHO 2015a). There are
no universally accepted cut-off points to define deficiency dur-

ing pregnancy, as concentrations decline over gestation and re-
cover at delivery (WHO 2015a), probably due to a physiologic
haemodilution. However, the optimal folate level associated with
lowest risk of NTDs is 906 nmol/L or above (WHO 2014), a con-
centration that can be reached within four weeks at supplemen-
tal daily doses (Brimswig 2009). Thus, women with red blood
cell concentrations below this threshold would be considered fo-
late insufficient or to have sub-optimal folate status. Folate con-
centrations measurements differ depending on the method used
for assessment including radioimmunoassay and microbiological
assays, particularly at the lower range of concentrations (CDC
2008a; Life Sciences Research Office 1994). The microbiologi-
cal method remains as the recommended method to quantify fo-
late, although there are many newly developed radioimmunoas-

says (WHO 2015a).

Description of the condition

An estimated 276,000 babies die within four weeks of birth every
year worldwide from congenital anomalies (about 7% of all neona-
tal deaths), and congenital anomalies can also be important causes
of chronic illness and disability in many countries (WHO 2015b).
Congenital anomalies are structural or functional anomalies (e.g.
metabolic disorders) that occur during intrauterine life and can be
identified prenatally, at birth or later in life (WHO 2015b). Major
anomalies involve structural changes that have significant medical,
social or cosmetic consequences for the affected individual, and
commonly require medical intervention (WHO 2014). NTDs are
major congenital anomalies that arise during the structural devel-
opment of the neural tube, a process that is completed within 28
days after conception. NTDs are among the most common of the
congenital anomalies (WHO/CDC/ICBDSR 2014).

In 1991, one randomised controlled trial demonstrated that peri-
conceptional folic acid supplementation prevented the recurrence
of NTDs (MRC 1991) and in 1992, another showed that a mul-
tiple micronutrient supplement containing folic acid prevented
the occurrence of NTDs (Czeizel 1992). The latter results were
confirmed in a public health campaign among women preparing
for marriage conducted between 1993 and 1995 in China, af-
ter which the risk of NTDs among the fetuses or infants of the
women who took a folic acid supplement more than 80% of the
time decreased by between 40% and 85% (Berry 1999). It is esti-
mated that in low- and middle-income countries 2.55/1000 live
births, still births and terminations are affected by a NTD, with
1.04 affected by spina bifida, 1.03 by anencephaly and 0.21 by
encephalocoele (Lo 2014).

Insufficient periconceptional folate and folic acid intake is associ-
ated with a number of congenital anomalies that may also relate to
genetic and environmental factors (IOM 2003) (i.e. gene defects,
chromosomal disorders, multifactorial inheritance, environmen-
tal teratogens, maternal infectious diseases or illnesses, exposure
to medicines/chemicals and recreational drugs, high dose of radi-
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ation) operating before conception or during pregnancy (WHO
2015b). Congenital anomalies can cause lifelong problems affect-
ing health, growth, and learning and may be immediately apparent
after birth, or manifest later in life (Murray 1997; WHO 1999;
WHO 2000). Environmental factors, including folate status, are
thought to contribute to about 5% to 10% of total congenital
anomalies (IOM 2003). in Europe, the regulatory agencies have
assessed the evidence and approved claims indicating that Increas-
ing maternal folate status by supplemental folate intake is a ben-
eficial physiological effect in the context of reducing the risk of
NTDs (European Food Safety Authority NDA Panel 2013).
While maternal intake of folate and folic acid is specifically asso-
ciated with a decreased risk for NTDs, they may also provide pro-
tection for other selected congenital anomalies. There is sugges-
tive evidence of protection from cardiovascular defects, Down syn-
drome, limb defects, cleft lip with or without cleft palate, urinary
tract anomalies and congenital hydrocephalus (Coppede 2009;
Eskes 2006; Goh 2006; Wilcox 2007). In the case of orofacial
clefts, there are several similarities with NTDs: their occurrence at
a similar time during embryogenesis, their involvement with the
midline of the embryo, their near identical population character-
istics and similar gene contributions. There is also some evidence
of a suggested protective effect of folic acid use, especially for cleft
lip with or without cleft palate (Wehby 2010), although this re-
mains controversial, possibly because of the differences in dosage
and type of supplementation (e.g. folic acid alone or with other
micronutrients) used among studies (Botto 2004; Botto 20006).
No effects have been shown in preventing pyloric stenosis, un-
descended testis or hypospadias. Approximately half of the con-
genital anomalies are limited to a single organ, and the other half
frequently present additional congenital anomalies, such as heart
malformations (Shibuya 1998).

Suspicion of a NTD may be raised by a maternal serum screening
test during the second trimester of pregnancy which detects an
elevated concentration of alpha fetoprotein. The diagnosis is con-
firmed by ultrasound examination during the second trimester of
pregnancy. Cleft lip and palate can be identified on detailed ultra-
sound examination, but if there is only involvement of the palate,
diagnosis by ultrasound can be difficult, and often not established
until after birth. Unfortunately, these tests are not yet routinely
done in most developing countries. Affected infants have diffi-
culty with feeding and later with speech development, hearing
and tooth formation. Stigmatisation and discrimination may pose
lifelong problems. Malnutrition and infection resulting from cleft
lip or cleft palate, or both, can lead to severe illness and, in some
cases, death (Shibuya 1998). Recent evidence also shows that low
maternal folate status during early pregnancy is associated with a
higher risk of emotional and behavioural problems (Roza 2010;
Steenweg-de Graaff 2012), and possibly hyperactivity/inattention
problems during childhood (Schlotz 2010).

The impact of folate insufficiency on congenital anomalies in dif-
ferent populations varies with each healthcare system. It partly re-

lates to the use and coverage of preventive strategies including edu-
cation and awareness of the importance of folic acid intake among
women of reproductive age, access to and/or distribution of pre-
pregnancy folic acid supplements, and/or fortification of staple
foods with folic acid, in some cases with mandatory regulations
for fortification of staple foods such as wheat (CDC 2008b) and
maize flours (Pefia-Rosas 2014). Recent evidence demonstrates
that public health policies which include folic acid fortification of
staple foods are likely to result in a large-scale prevention of NTDs
(Botto 2005; Berry 2010; De Wals 2007). It would seem reason-
able to implement both interventions fully, especially in countries
with a high prevalence of birth defects.

Several gene polymorphisms affect folate metabolism and are as-
sociated with reduced folate absorption and therefore increased
folate needs. Some of the most studied mutations are the methy-
lene-tetrahydrofolate reductase (MTHEFR) gene and the reduced
folate carrier (RFC1) gene (Chango 2000). The former affects 8%
to 35% of the population, depending on ethnicity (Botto 2000;
Guéant-Rodriguez 2006). In the absence of a folate-sufficient diet,
these mutations are associated with increased risk of NTDs and
conotruncal defects in the offspring (Van Beynum 2006; Van der
Put 1998).

Folic acid intake may also affect fetal and child growth. Observa-
tional and controlled trials have showed a positive effect of peri-
conceptional folic acid supplementation on fetal growth (Iyengar
1975; Relton 2005; Rolschau 1999), although the evidence for

this association remains controversial.

Description of the intervention

After the first consistent evidence about the protective effect of
folic acid supplementation against NTDs emerged, the United
States Public Health Service recommended daily supplementation
with 400 g (0.4 mg) of folic acid for all women who could get
pregnant (Berry 1999). Supplementation with 400 ug (0.4 mg)
of folic acid is internationally recommended to women from the
moment they are trying to conceive until 12 weeks of pregnancy
(WHO 2006). Despite policies in several countries on the pericon-
ceptional folic acid supplementation (Gomes 2015), many women
still do not follow the recommendations, particularly women from
low socioeconomic status (Branum 2013; Friberg 2015).

For women with a previous history of delivery of a baby with a
NTD, have diabetes, or are receiving an anticonvulsant treatment,
the recommended daily dose is 5000 g (5 mg) of folic acid in ad-
dition to dietary advice to increase food folate intake (IOM 2003;
WHO 2006). Daily supplementation with 400 pg (0.4 mg) of
folic acid in addition to iron is routinely recommended for all
pregnant women in areas of high prevalence of malnutrition to
prevent anaemia (WHO 2006). The World Health Organization
(WHO) also recommends intermittent iron and folic acid supple-
mentation as a public health intervention in menstruating women
living in settings where anaemia is highly prevalent, to improve
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their haemoglobin (Hb) concentrations and iron status and reduce
the risk of anaemia (WHO 2011) although it is recognised that
there was limited evidence for the effective dose of folic acid in
intermittent supplementation, thus basing the recommendation
for the folic acid dosage in the rationale of providing seven times
the recommended supplemental dose to prevent NTDs (400 pg or
0.4 mg daily). Further limited experimental evidence suggests this
dose can improve red cell folate concentrations to levels associated
with a reduced risk of NTDs.

Recently, the use of 5-methyl-tetrahydrofolate (5-MTHEF) has
been proposed as an alternative to folic acid supplementation.
The rationale for this is that most dietary folate and folic acid are
metabolised to 5-MTHF during its passage across the intestinal
mucosa. The 5-MTHF may be an adequate alternative for sup-
plementation in the presence of MTHFR gene mutation. Four
controlled trials using different doses have shown that supplemen-
tation with 5-MTHEF is at least as effective as folic acid in improv-
ing folate status in women of childbearing age (Houghton 2006;
Lamers 2004; Venn 2002; Venn 2003). This form of folate may
also be less likely to mask haematological symptoms of severe vi-
tamin By, deficiency and it exhibits a lower interaction potential
with antifolate antimalarial drugs (Nduati 2008; Pietrzik 2010),
specifically sulphadoxine-pyrimethamine (SP), which might be af-
fected by folic acid supplementation (Carter 2005; English 2006
Van Eijk 2008).

How the intervention might work

The main function of folate is as coenzyme in one-carbon transfer
during the methylation cycle, a process essential for the syntheses
of nucleic acids, which form part of DNA and the neurotransmit-
ters. From these reactions it is immediately apparent why folate
is so important to gene expression. Folate also plays an important
role in protein synthesis and metabolism and other processes re-
lated to cell multiplication and tissue growth (WHO 2015a). The
main consequence of folate deficiency in adults is megaloblastic
anaemia, characterised by abnormally large red-cell precursors in
the bone marrow and larger than normal red cells in the peripheral
blood.

The methylation of homocysteine to produce methionine (both es-
sential amino acids) uses 5-MTHEF as the methyl donor in the reac-
tion. In folate deficiency, homocysteine accumulates in the serum
resulting in negative effects for health. Elevated circulating homo-
cysteine concentrations have been associated with an increased risk
in cardiovascular disease (Refsum 2008) and late pregnancy com-
plications such as pre-eclampsia (Makedos 2007; Patrick 2004;
Tamura 2006), and possibly NTDs. Therefore, elevated plasma
homocysteine may be a risk factor or, alternatively, merely a marker
of risk that needs to be determined (WHO 2015a).

Additional potentially undesired effects of pre-pregnancy folic acid
supplementation come from the possible association of the use
of multivitamins containing folic acid and an increase in twin

pregnancies found in the Swedish study (Ericson 2001), although
these findings were confounded by in vitro fertilisation (Berry
2005; Vollset 2005). Further studies have confirmed that there is
no impact of supplementation with 400 pg (0.4 mg) of folic acid
and fortification of staple foods with folic acid (Kucik 2004; Shaw
2003; Signore 2005), on twinning.

From the safety perspective, an observational study on the fetal ori-
gins of disease proposed that normal to high maternal folate status
coupled with low vitamin By, status was associated with higher
adiposity and insulin resistance in Indian babies (Yajnik 2008),
which could probably have a long-term effect in the fetus later in
life. Additional potentially undesired effects of folic acid supple-
mentation come from the ambiguous findings on the effects of
folic acid supplementation on colonic lesions (Fife 2009; Jaszewski
2008; Wu 2009). However, a recent meta-analysis with individ-
ual-participant data from 50,000 participants receiving folic acid
supplementation for 5.2 years on average concluded that folic acid
supplementation does not substantially increase or decrease the
incidence of site-specific cancer during the first five years of treat-
ment.

Why it is important to do this review

There seems to be sufficient evidence of known benefits of folic
acid supplementation on NTDs but not on other congenital
anomalies or on benefits to the mother. Furthermore, the best
schemes (intermittent or daily), dose and/or form (5-MTHE, folic
acid or other) for providing oral folate supplements to women
during the periconceptional period are not yet established. Addi-
tionally, concerns raised by some authors about the potential harm
associated with high levels of folic acid, merit exploration (Cole
2007; Mason 2007).

In countries where the prevalence of NTDs is high, the cost-ef-
fectiveness of an integrated approach with supplementation and
fortification may be more favourable. However, it is important
to consider that countries with mandatory wheat flour fortifica-
tion have achieved a significant increase in folate intake and a sig-
nificant decline in the prevalence of NTDs, but the relative de-
cline depends on the initial NTD rate: countries with lower NTD
prevalence may have much smaller reductions in NTD rates with
folic acid fortification (Heseker 2009).

OBJECTIVES

This review aims to examine whether periconceptional folate sup-
plementation reduces the risk of neural tube and other congeni-
tal anomalies (including cleft palate) without causing adverse out-
comes in mothers or babies.
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METHODS

Criteria for considering studies for this review

Types of studies

We have included randomised trials only. We had planned to in-
clude quasi-randomised and cluster-randomised trials if they were
otherwise eligible but none were identified. Other levels of evi-
dence (e.g. cohort or case-control studies) have not been included
in meta-analyses nor have they contributed to the results or con-
clusions, but we have considered such evidence in the discussion
where relevant.

Types of participants

All women who become pregnant or were 12 or less weeks preg-
nant at the time of the intervention, independent of their age and
parity or history of neural tube defect-affected pregnancy. We have
not included trials in which supplementation was continued be-
yond the first 12 weeks of gestation (even when supplementation
was initiated during the periconceptional period or in the first 12
weeks of pregnancy). We did not include studies targeting women
during their second or third semesters of pregnancy.

Types of interventions

Oral supplements of folate alone (FA) and with other vitamins
and minerals given on a daily or intermittent (one, two or three
times a week on non-consecutive days) basis and compared with
receiving a placebo, no supplementation or other vitamins and
minerals but no folate.
For the purpose of this review, oral folate supplementation refers
to the delivery of folate compounds (e.g. folic acid, SMTHF or
folinic acid) directly to the oral cavity, either as a tablet, capsule,
dispersible tablet or liquid.
Where data were available we planned to compare:

1. supplementation with any folate versus no treatment/
placebo/other micronutrients without folate;

2. supplementation with folate alone versus no intervention/
placebo;

3. supplementation with folate plus other micronutrients
versus other micronutrients (no folate).
We excluded multiple micronutrient powders for point-of-use for-
tification of foods, fortification of staple foods, water, condiments
or seasonings with folic acid and other micronutrients or the pro-
vision of oral contraceptives that contain folic acid in this review.

Types of outcome measures

Primary outcomes

Infant

1. Neural tube defects (any)

2. Cleft lip

3. Cleft palate

4. Congenital cardiovascular anomalies

5. Other congenital anomalies (excluding neural tube defects,
cleft lip, cleft palate and cardiovascular defects)

6. Neonatal deaths (death occurring within the first 28 days
after birth)

Maternal

1. Anaemia at or near term (defined as haemoglobin (Hb) less
than 110 g/L at 34 weeks of gestation or more)

2. Red blood cell folate at or near term (nmol/L at 34 weeks of
gestation or more)

3. Serum folate at or near term (nmol/L at 34 weeks of
gestation or more))

4. Miscarriage (as defined by trial authors)

Secondary outcomes

Infant

. Spina bifida

. Anencephaly

. Encephaloceles

Hydranencephaly

. Iniencephaly

. Schizencephaly

. Stillbirths (as defined by trial authors)

. Low birthweight (< 2500 g)

. Very low birthweight (< 1500 g)

. Macrosomia (birthweight greater than 4000 g)
11. Preterm birth (less than 37 weeks’ gestation
12. Infant optimal health status at birth (as defined by trial

authors)

R N B N R N O N N
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13. Admission to special care for any cause (as defined by trial
authors)

14. Infant insulin resistance (as defined by trial authors)

15. Apgar at one minute after birth (> eight)

16. Apgar score at five minutes after birth (> eight)
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Maternal

1. Multiple pregnancy (defined as a pregnancy with two or
more fetuses)

2. Homocysteine at or near term (pmol/L at 34 weeks’
gestation or more)

3. Serum vitamin Bg concentration at or near term (nmol/L at
34 weeks’ gestation or more)

4. Serum vitamin B, concentration at or near term (pmol/L
at 34 weeks’ gestation or more)

5. Pre-eclampsia (defined as gestational hypertension - blood
pressure higher than 140/90 mmHg - and proteinuria - more
than 300 mg of protein in a 24-hour urine sample)

6. Pregnancy termination for fetal anomaly (as defined by trial
authors)

7. Any side effects (as defined by trial authors)

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Tri-
als Register by contacting the Trials Search Co-ordinator (31 Au-
gust 2015).
For full search methods used to populate the PCG Trials Regis-
ter including the detailed search strategies for CENTRAL, MED-
LINE, Embase and CINAHL; the list of handsearched journals
and conference proceedings, and the list of journals reviewed via
the current awareness service, please follow this link to the edito-
rial information about the Cochrane Pregnancy and Childbirth
Group in The Cochrane Library and select the ‘Specialized Regis-
ter’ section from the options on the left side of the screen.
Briefly, the Cochrane Pregnancy and Childbirth Group’s Trials
Register is maintained by the Trials Search Co-ordinator and con-
tains trials identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Search results are screened by two people and the full text of all
relevant trial reports identified through the searching activities de-
scribed above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a spe-
cific Pregnancy and Childbirth Group review topic (or topics),

and is then added to the Register. The Trials Search Co-ordina-
tor searches the Register for each review using this topic number
rather than keywords. This results in a more specific search set
which has been fully accounted for in the relevant review sections
(Included, Excluded, Awaiting Classification or Ongoing).

In addition, we searched the World Health Organization (WHO)
International Clinical Trials Registry Platform (ICTRP) for un-
published, planned and ongoing trial reports (31 August 2015).

Searching other resources

We contacted the WHO headquarters and regional offices, the In-
ternational Clearinghouse for Birth Defects Surveillance and Re-
search (ICBDSR) March of Dimes, the nutrition section of the
United Nations Children’s Fund (UNICEF), the World Food Pro-
gramme (WEP), the US Centers for Disease Control and Preven-
tion (CDC)’s National Center on Birth Defects and Developmen-
tal Dissabilities, US Agency for International Development (US-
AID) micronutrient programme, Micronutrient Initiative (MI),
the Global Alliance for Improved Nutrition (GAIN), Hellen Keller
International (HKI), Sight and Life Foundation to identify on-
going trials and unpublished reports (correspondence is available
upon request).

We did not apply any language or date restrictions. For those
articles written in other language than English and Spanish, we
commissioned their translation into English to assess them for
eligibility according to the prespecified selection criteria. We did
not handsearch printed journals but screened previously published
reviews to identify other possible studies.

We did not apply any language or date restrictions

Data collection and analysis

For methods used in the previous version of this review, see De-
Regil 2010°.

For this update, the following methods were used for assessing the
new reports that were identified as a result of the updated search.
The following methods section of this review is based on a standard

template used by the Cochrane Pregnancy and Childbirth Group.

Selection of studies
Two review authors (JPPR and LMD) independently assessed the

titles and abstracts of all the studies we identified as a result of the
search strategy against the inclusion criteria and obtained full-text
reports of all relevant or potentially relevant studies. We resolved
any disagreement through discussion or, if required, we consulted
a third author (AFG).

In this version of the review all studies were reported in journal
articles. Had we identified trials published only as abstracts, or
study reports containing insufficient information on methods, we
would have attempted to contact the trial authors to obtain fur-
ther details of study design and results; if there was insufficient
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information for us to be able to assess risk of bias, studies would
await assessment until further information was published, or made
available to us.

Data extraction and management

We designed an electronic form to extract data and record infor-
mation on the study setting and participants (inclusion and ex-
clusion criteria), details of study methods and risk of bias. The
review authors (JPPR, LMD, TD, AFG and PRS) independently
extracted the data from eligible studies using the agreed form. We
entered data into Review Manager software (RevMan 2014) and
carried out checks for accuracy. We resolved discrepancies through
discussion.

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
further details.

Assessment of risk of bias in included studies

Two review authors (JPPR and LMD) independently assessed risk
of bias for each included study using the domain-based evaluation
criteria outlined in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). We resolved any disagreement by
discussion or by involving a third assessor (PRS).

(1) Sequence generation (checking for possible selection
bias)

We described for each included study the method used to generate
the allocation sequence.
We assessed the method as:

o low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);

e unclear risk of bias.

(2) Allocation concealment (checking for possible selection
bias)

We described for each included study the method used to conceal
the allocation sequence and assessed whether intervention alloca-
tion could have been foreseen in advance of, or during recruit-
ment, or changed after assignment.
We assessed the methods as:

e low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

o unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. For this type of intervention,
where different regimens were compared, it would be theoretically
possible to blind study participants and staff by providing both
active and placebo tablets to women allocated to intermittent reg-
imens and placebo tablets to women in no supplementation arms
of trials.
Blinding was assessed separately for different outcomes or classes
of outcomes and we have noted where there was partial blinding.
We assessed the methods as:

e low, high or unclear risk of bias for participants;

o low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.
We assessed the methods used to blind outcome assessment as:

e low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We assessed losses to follow-up and post-randomisation exclusions
systematically for each trial. We described for each included study,
and for each outcome or class of outcomes, the completeness of
data including attrition and exclusions from the analysis.
We noted whether attrition and exclusions were reported, the
numbers included in the analysis at each stage (compared with the
total randomised participants), reasons for attrition or exclusion
where reported, and whether missing data were balanced across
groups or were related to outcomes.
We assessed the methods as:

o low risk of bias;

e high risk of bias;

e unclear.

We considered follow-up to be adequate if more than 80% of
participants initially randomised in a trial were included in the
analysis and any loss was balanced across groups, unclear if the
percentage of initially randomised participants included in the
analysis was unclear, and inadequate if less than 80% of those
initially randomised were included in the analysis, or if loss was
imbalanced in different treatment groups.
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(5) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

e low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

e high risk of bias inadequate (where not all the study’s pre-
specified outcomes have been reported; one or more reported
primary outcomes were not pre-specified; outcomes of interest
are reported incompletely and so cannot be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other sources of bias

We assessed whether each study was free of other problems that
could put it at risk of bias. We have noted for each included study
any important concerns we had about other possible sources of
bias.
We assessed whether each study was free of other problems that
could put it at risk of bias:

o low risk of further bias;

e high risk of further bias;

o unclear whether there is a risk of further bias.

(7) Overall risk of bias

We assessed the overall risk of bias at two levels: within studies
(within domains) and across studies. We have made explicit judge-
ments about whether studies were at high risk of bias, according to
the criteria given in the Handbook (Higgins 2011) and for primary
outcomes, we explored the impact of the level of bias through un-
dertaking sensitivity analyses - see Sensitivity analysis.

Assessment of the quality of evidence using GRADE

For the assessment across studies, we employed the GRADE
approach as outlined in the GRADE Handbook and used the
GRADEpro Guideline Development Tool to import data from
Review Manager 5.3 (RevMan 2014) to create ’Summary of find-
ings’ (SoF) tables (set out in Summary of findings for the main
comparison; Summary of findings 2). The primary neonatal and
maternal outcomes for the main comparison have been listed with
estimates of relative effects along with the number of participants
and studies contributing data for those outcomes. These tables
provide outcome-specific information concerning the overall qual-
ity of evidence from studies included in the comparison, the mag-
nitude of effect of the interventions examined, and the sum of
available data on the outcomes we considered. We only included
primary outcomes in the ’Summary of findings tables. For each
individual outcome, two review authors independently assessed

the quality of the evidence using the GRADE approach (Balshem
2010).

For assessments of the overall quality of evidence for each outcome
that included pooled data from included trials, we downgraded
the evidence from ’high quality’ by one level for serious (or by
two for very serious) study limitations (risk of bias), indirectness
of evidence, serious inconsistency, imprecision of effect estimates
or potential publication bias. This assessment was limited only to
the trials included in this review and, as we did not consider there
was a serious risk of indirectness or publication bias, we did not

downgrade in these domains.

Measures of treatment effect

Dichotomous data

We presented results as average risk ratio (RR) with 95% confi-
dence intervals (CI).

Continuous data

No continuous data were analysed in this update. In future up-
dates, if appropriate, we will use the mean difference (MD) with
95% Cls if outcomes are measured in the same way between trials.
We will use the standardised mean difference (SMD) to combine
trials that measure the same outcome (e.g. serum folate concen-
tration) but use different methods.

Unit of analysis issues

Cluster-randomised trials

We planned to include cluster-randomised trials in the analyses
along with individually-randomised trials. If in future updates of
this review we identify any such trials, we will adjust the stan-
dard error of the effect estimate from cluster trials using the meth-
ods described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). Meta-analyses will be carried out
using the generic inverse-variance method available in RevMan
(RevMan 2014). We will use an estimate of the intra cluster cor-
relation co-efficient (ICC) derived from the trial (if possible), or
from another source. If ICCs from other sources are used, we will
report this and conduct sensitivity analyses to investigate the effect
of variation in the ICC. If we identify both cluster-randomised
trials and individually-randomised trials, we plan to synthesise the
relevant information. We will consider it reasonable to combine
the results from both if there is little heterogeneity between the
study designs, and the interaction between the effect of interven-
tion and the choice of randomisation unit is considered to be un-
likely.

We will also acknowledge heterogeneity in the randomisation unit
and perform a separate meta-analysis.
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Cross-over trials

Cross-over trials are not an appropriate study design for the inter-
ventions considered in this review and have been excluded.

Studies with more than two treatment groups

For studies with more than two intervention groups (multi-arm
studies), we included the directly relevant arm only. When we
identified studies with various relevant arms, we combined groups
to create a single pair-wise comparison (Higgins 2011) and in-
cluded the disaggregated data in the corresponding subgroup cat-

egory.

Dealing with missing data

For included studies, we noted levels of attrition. We explored the
impact of including studies with high levels of missing data in the
overall assessment of treatment effect by using sensitivity analysis.
We planned to carry out analyses, as far as possible, on an inten-
tion-to-treat (ITT) basis, i.e. by attempting to include all partic-
ipants randomised to each group in the analyses, so the denom-
inator for each outcome in each trial would be the number ran-
domised minus any participants whose outcomes are known to
be missing. In those studies where women were recruited before
conception for outcomes relating to pregnancy, we have taken a
pragmatic approach and included in the denominators only those
women known to become pregnant (for maternal outcomes) and
the number of informative pregnancies (for neonatal outcomes).

Assessment of heterogeneity

We examined the forest plots from meta-analysis and the risk of
bias to look for methodological heterogeneity among studies, and
used the I2 and Tau? statistics to quantify the level of heterogeneity
among the trials in each analysis. Where we identified substantial
heterogeneity (an 12 greater than approximately 50%), we noted
this in the text and explored it by pre-specified subgroup analysis.
We would advise caution in the interpretation of those results
where there are high levels of unexplained heterogeneity.

Assessment of reporting biases

Where we suspected reporting bias (see Selective reporting
(reporting bias) above), we attempted to contact study authors,
to ask them to provide missing outcome data. We have not ex-
plored possible publication bias by producing funnel plots as too
few studies contributed data to the review. In future updates, if
there are 10 or more studies in the meta-analysis, we will investi-
gate reporting biases (such as publication bias) using funnel plots.
We will assess funnel plot asymmetry visually. If asymmetry is sug-
gested by a visual assessment, we will perform exploratory analyses
to investigate it.

Data synthesis

We carried out statistical analysis using the Review Manager soft-
ware (RevMan 2014).

Because of our experience in conducting other reviews in this area,
we anticipated high heterogeneity amongst trials and we pooled
trial results using a random-effects model and were cautious in our
interpretation of the pooled results. We have indicated in the text
that the random-effects model gives the average treatment effect.
For statistically significant results where there are high levels of
heterogeneity ((an I2 greater than 50%), we have given the values of
12, Tau? and the P value of the Chi? test for heterogeneity and have
provided an estimate of the 95% range of underlying intervention
effects (prediction interval (PI)).

Subgroup analysis and investigation of heterogeneity

Where data were available we had planned to carry out subgroup
analysis for primary outcomes:

1. by scheme: daily supplementation; or intermittent
supplementation;

2. by daily dose: 400 pg/d (0.4 mg/d) or less of folic acid;
more than 400 pg (0.4 mg) folic acid per day;

3. by timing of supplementation: before pregnancy; during
first trimester only; periconceptional period;

4. by history of a pregnancy affected by a neural tube defect
(recurrence): yes; no; or unknown/unreported/mixed;

5. by folate compound: folic acid; SMTHEF; other compound;
or unknown/unreported/mixed;

6. by micronutrient composition: folate alone; folate + iron;
folate + other micronutrient (except iron); or folate + multiple
micronutrients;

7. by malaria setting at the time of the study: yes; no; or

unknown/unreported/mixed.
We planned to assess subgroup differences by interaction tests
available within RevMan (RevMan 2014) and to report the results
of subgroup analyses quoting the Chi? statistic and P value, and
the interaction test I2 value.

Sensitivity analysis

We considered a study to be of high quality if it was assessed as low
risk of bias in both the randomisation and allocation concealment
and in either blinding or loss to follow-up. We planned to conduct
a sensitivity analysis by quality of the study but it was not possible
as only one study was considered to be of high quality (Kirke
1992).

If, in future updates of the review, if cluster-randomised trials are
included, we will carry out sensitivity analysis using a range of
intra cluster correlation (ICC) values.

RESULTS
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Description of studies

Results of the search

See: Figure 1
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Figure 1. Study flow diagram.

31 reports identified in the updated search

[114 reports incorporated in the previous version
5 included studies (37 reports)
53 excluded studies (82 reports)

1 report awaiting classification]

29 after duplicates
remaoved

29 full-text articles
assessed for eligibility far
this update

5 studies (30 reports)
included in qualitative
synthesis

(1 duplicate report deleted)

5 studies included in
quantitative synthesis
(meta-analysis)

25 reports excluded {11 were additional reparts
af already excluded trials)

1 repart previously awaiting classification now
also excluded

1 duplicate rep-:urt in excluded studies deleted
Tatal excluded = 62 (107 reparts)

4 new ongoing studies added
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The updated search retrieved 31 new reports to assess. Two were
duplicates. Twenty-five of these reports were excluded, 11 of which
were additional reports of already excluded trials. We also iden-
tified four Ongoing studies. Additionally, we deleted two exact
duplicate references: one from an included study (Czeizel 1994),
and one from an excluded study (Christian 2003).

Five trials (30 references) were included and four trials are still
ongoing and results are expected in 2015 (see Figure 1 and
Characteristics of ongoing studies for details).

Included studies

We included five trials involving 7391 women in the review, all
of which met the pre-stated inclusion criteria. Most of the studies
focused on infant outcomes and few of the results reported related
to the maternal outcomes we had pre-specified in the protocol.
All of the studies that we included were published before 2001.
Sample sizes varied among trials.

Settings

Four studies had study participants from high-income countries:
Wales (Laurence 1981), Australia, Canada, France, Hungary, Is-
rael, Russia and the UK (MRC 1991), Ireland (Kirke 1992). Hun-
gary (Czeizel 1994). One study had study participants from a lower
middle-income country: India (ICMR 2000).

None of the studies reported on malaria incidence or testing at any
point during the study, though the locations of the studies make
it very unlikely that malaria was a significant issue.

Participants

History of pregnancy with neural tube defects

Four trials evaluated neural tube defects (NTD) recurrence (n =
2033) (ICMR 2000; Kirke 1992; Laurence 1981; MRC 1991),
and only one evaluated first-time NTD occurrence (n = 5358)
(Czeizel 1994).

Interventions

Micronutrient composition

One study used folate alone (Laurence 1981); three studies used
folate + multiple micronutrients (Czeizel 1994; ICMR 2000;
MRC 1991); and one study used folate alone in one group and
folate + multiple micronutrients in another group (Kirke 1992).

Dose of folic acid

In one trial, women received less than 400 pg (0.4 mg) of folic
acid per day (Kirke 1992), while in the remaining studies women
consumed 800 pg (0.8 mg) (Czeizel 1994); 2000 pg (2.0 mg) per
day (Laurence 1981) and 4000 pg (4.0 mg) per day (ICMR 2000;
MRC 1991).

Folate compound

All studies used folic acid. We did not identify any randomised
controlled trials which examined the use of 5-MTHE

Regimen

In all studies, participants were supplemented daily. In one trial,
supplements were divided into two equal doses (ICMR 2000) and
in another, the supplements were divided into three equal doses
(Kirke 1992). We did not identify any randomised controlled trials

which examined intermittent supplementation.

Timing of supplementation

All trials gave the supplements in the periconceptional period. In
all trials women started supplementation before pregnancy and
discontinued them after 12 weeks of pregnancy.

Comparison group

There were three studies with two arms. One trial compared folic
acid supplementation with a placebo group (Laurence 1981). Two
trials compared folic acid plus multiple micronutrients versus mul-
tiple micronutrients (Czeizel 1994; ICMR 2000), although the
control groups received different formulations. Czeizel 1994 pro-
vided in comparison group 1 mg copper; 1 mg manganese; 7.5
mg zinc; 7.5 mg (calcium ascorbate) vitamin C and lactose 736.27
mg. ICMR 2000 provided iron (120 mg ferrous sulphate and 240
mg calcium phosphate).

One trial had three arms (Kirke 1992). One arm provided folic
acid only while women in the second group received Pregnavite
Forte® containing 4000 international units (IU) vitamin A; 400
IU vitamin D (calciferol); 1.5 mgvitamin B; (thiamine hydrochlo-
ride); 1.5 mg vitamin B, (riboflavin); 1 mg vitamin B (pyridoxine
hydrochloride); 15 mg niacin (nicotinamide); 40 mg vitamin C;
480 mg calcium phosphate, and iron (252 mg ferrous sulphate)
daily. A third group received Pregnavite Forte F® containing 360
pg (0.36 mg) folic acid in addition to 4000 IU vitamin A; 400
IU vitamin D (as calciferol); 1.5 mg vitamin By (thiamine hy-
drochloride); 1.5 mg vitamin B; (riboflavin); 1 mg vitamin Bg
(pyridoxine hydrochloride); 15 mg niacin (nicotinamide); 40 mg
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vitamin C; 480 mg calcium phosphate, and iron (252 mg ferrous
sulphate) daily.

One trial included four comparison groups: one with folic acid
with iron and calcium, one with folic acid plus iron, calcium and
multiple micronutrients, another with iron, calcium and multiple
micronutrients without folic acid, and a control group that only
received iron and calcium but did not receive multiple micronutri-
ents nor folic acid (MRC 1991). In this study the iron and calcium
in the capsules was provided as ferrous sulphate and dicalcium
phosphate. In the another included study (Kirke 1992), there were
three comparison groups: one with folic acid; another with multi-
ple micronutrients and another with multiple micronutrients and
folic acid.

See Characteristics of included studies tables for a detailed descrip-
tion of the studies and their interventions.

Supervision and co-interventions

In only one study were participants delineated by geography. Resi-
dents of Glamorgan and Gwent in south Wales who were qualified
to join the study were visited by medically qualified field workers
in their homes for the enrolment and an initial assessment of their
diet (Laurence 1981). The participants were then instructed to
report to the authors within six weeks of a missed period. They
were revisited at six months and at the end of pregnancy.

One study was set in 33 centres across seven countries: 17 in the
UK and 16 in Australia, Canada, France, Hungary, Israel and Rus-
sia (MRC 1991). All centres had capability for antenatal diagnosis
of NTDs. The potency of the capsules was checked every three
months.

One study was conducted in 12 Irish hospitals and co-ordinated
with the Health Research Board (Kirke 1992). Eligible partici-
pants (women who had a previous pregnancy with a child with
NTD, not pregnant at the time of enrolment and were planning a
further pregnancy) were block randomised (12 women per block)
and stratified by hospital. Otherwise eligible women who were
pregnant when first contacted constituted the non-randomised
control group. The stability of the supplements was assessed reg-
ularly during the study period.

One study was part of the Hungarian Optimal Family Planning
Programme (HOFPP) where a qualified nurse performed or super-
vised the reproductive health check-up, the preparation for con-
ception, the initiation of the intervention and the follow-up visits
up to the 12" week of pregnancy (Czeizel 1994).

One study was carried out in five human genetics or paediatrics
centres in Bangalore, Lucknow, Mumbai, New Delhi and Pune,
India ICMR 2000). The reproductive history, history of addic-
tions, intake of medicines, consanguinity and a three-generation
pedigree chart were ascertained during enrolment and a physical
examination was performed.

Intervention settings and health worker cadre

Compliance to folate intake was assessed using blood tests in two
studies (Kirke 1992; Laurence 1981), and with both blood and
urine radioimmunoassay tests in one study (MRC 1991). In the
two remaining studies, compliance to folate intake was assessed
using diary or tick cards and the number of capsules returned
(Czeizel 1994; ICMR 2000).

Pregnancy was ascertained by stopping of menstrual period and
follow-up in three studies (Kirke 1992; Laurence 1981; MRC
1991); by a urinary human chorionic gonadotrophin (HCG) test
after the first missed period in one study (ICMR 2000); and, by
maternal serum test after the first missed period and an ultrasound
at two weeks of gestation in one study (Czeizel 1994).

NTDs were detected using maternal serum alpha fetoprotein lev-
els and ultrasound at the 16" week of gestation and further con-
firmed by amniotic fluid AFP and acetyl cholinesterase by am-
niocentesis and repeat ultrasound in one study (ICMR 2000). In
one study, antenatal diagnosis of NTDs was available in all study
centres, outcomes of all completed pregnancies were recorded and
reports of NTDs were corroborated by independent reports such
as a necropsy report of description of lesion at the trial centre in
London (MRC 1991). In three studies, the NTDs were confirmed
by examination by a medical personnel such as an obstetrician
(Czeizel 1994), a pathologist (Kirke 1992), or the study’s medi-
cally qualified fieldworker (Laurence 1981).

Excluded studies

We excluded 62 studies: 34 studies because their study design or
scope did not match the objectives of this review (cohort or case-
control studies, or reviews; five studies were performed in non-
pregnant women; 11 studies gave folic acid to all participants; and,
eight studies had interventions that were out of scope of this review
(two studies were on fortification, two were on dietary advise, and
four were on folic acid supplementation that started in the first
trimester of gestation but that continued throughout pregnancy).
See Characteristics of excluded studies tables for a detailed descrip-
tion of the studies and the reasons for exclusion.

Risk of bias in included studies

Allocation

Sequence generation: three trials adequately randomised the par-
ticipants to the treatment groups (Czeizel 1994; Kirke 1992;
Laurence 1981); one of them used block randomisation (Kirke
1992). Two multi-centre trials did not report, or did not state
clearly the method used to generate the randomisation sequence
(ICMR 2000; MRC 1991).

Allocation concealment: two trials reported using sealed envelopes,
opaque bottles or similar pills when allocating the women to treat-

ment groups (ICMR 2000; Kirke 1992). In this last study pills
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were changed after one year resulting in a partial loss of blinding.
The three remaining studies were reported as blinded, but were
unclear in their method of concealment of treatment allocation.

Blinding

All of these trials were described as “double-blind” although it was
not clear whether outcome assessors were blind to group alloca-
tion. Women in all treatment groups received capsules or tablets
containing active treatment ingredients or placebo although it was
not always clear whether the preparations were of identical appear-
ance.

Incomplete outcome data

For those women becoming pregnant, loss to follow-up ranged
from 1% (Czeizel 1994; MRC 1991) to 20% (Kirke 1992). The
remaining two trials lost less than 10% of the randomised partic-
ipants.

We noted in the methods section above, that for pregnancy out-
comes we would include in the denominators only those women
with confirmed pregnancies. In all studies women were ran-
domised before conception and not all women became pregnant.
For example, in the study by Czeizel 1994 of 7905 randomised,
5502 had confirmed pregnancy (69.6%); so 30% of those ran-
domised did not become eligible to experience pregnancy and
birth outcomes. Of these confirmed pregnancies, 49 were lost of
follow-up and a further 95 were later found to be not pregnant
(“chemical pregnancies”). Overall, we included 5358 evaluated

pregnancies from this study. We are aware that this makes results
more difficult to interpret. Where data were available, we have
provided information on the number of women randomised and
the numbers with confirmed pregnancies in the Characteristics of
included studies tables.

In some cases, we did not find it simple to determine the de-
nominators as detailed information on attrition at different stages
was not reported. For some competing/overlapping outcomes (e.g.
perinatal deaths, miscarriages and pregnancy termination for fetal
anomaly), we have reported figures provided in the trial reports
but we advise caution in interpreting such data.

Selective reporting

Assessing selective reporting bias was difficult as we did not have
access to study protocols. We were not able to explore possible
reporting bias as too few studies have been included to allow us to
carry out meaningful analyses.

Other potential sources of bias

In one study (Czeizel 1994), the randomisation code was broken
twice: once to analyse the teratogenic effect of vitamin A and at the
end of the trial to analyse the effect of the supplementation. One
study (ICMR 2000) was terminated before expected as a conse-
quence of the publication of the results from another trial (MRC
1991); however the calculated sample size was almost achieved.
See Characteristics of included studies tables for assessments of the
methodological quality of each included trial and Figure 2 and
Figure 3 for summaries of the quality of included studies.

Figure 2. Methodological quality graph: review authors’ judgements about each methodological quality
item presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Effects of interventions

See: Summary of findings for the main comparison
Supplementation with folate versus no intervention, placebo
or other micronutrients without folate (neonatal outcomes);
Summary of findings 2 Supplementation with folate versus
no intervention, placebo or other micronutrients without folate
(maternal outcomes)

The summary of results is organised by comparisons and by infant
and maternal outcomes. See the Data and analyses section for
detailed results on primary and secondary outcomes.

Four of the five trials included in the review recruited women
with a history of NTDs and subgroup analyses suggested no clear
differences in trials examining first occurrence and recurrence of
NTDs. However, to aid interpretation of results, along with re-
porting overall findings from trials, we have described the results
from the trials examining first occurrence and recurrence of NTDs
separately.

Only one out of the five studies (Kirke 1992) was considered to
be of high quality as per our criteria.

(1) Supplementation with any folate versus no
treatment, placebo or other micronutrients without
folate (five trials)

Primary outcomes

Infant outcomes

Neural tube defects (NTDs) (all)

Five trials (Czeizel 1994; ICMR 2000; Kirke 1992; Laurence 1981;
MRC 1991) with 6708 births examined the prevalence of NTDs in
women receiving folic acid supplementation (alone or in combina-
tion with other vitamins and minerals) compared with women re-
ceiving placebo or other vitamins and minerals (not including folic
acid). In all of these trials, supplementation started before preg-
nancy, continued throughout the first trimester, and involved daily
supplementation. Periconceptional folate supplementation (alone,
or in combination with other vitamins and minerals) reduces the
prevalence of NTDs in comparison with no intervention, placebo
or multiple micronutrients without folic acid (risk ratio (RR) 0.31,
95% confidence interval (CI) 0.17 to 0.58) (Analysis 1.1).

Four trials recruited women with a history of NTDs (ICMR 2000;
Kirke 1992; Laurence 1981; MRC 1991) and supplementation
was associated with a reduction in the recurrence of a pregnancy

affected by a NTD (RR 0.34, 95% CI 0.18 to 0.64; n = 1846)

(Analysis 1.5). In the single trial (4862 births) (Czeizel 1994)
recruiting women with no history of NTDs, and examining the
first occurrence of NTDs, results favoured the group receiving
supplementation, (RR 0.07, 95% CI 0.00 to 1.32) (Analysis 1.5);
however, no cases of NTDs were observed in the supplemented
group.

In one of the trials involving 261 births (Kirke 1992) the daily
supplementation dose was 360 pg (0.36 mg); the results from this
study favoured the intervention group (RR 0.17, 95% CI 0.01 to
4.21) (Analysis 1.3). In the remaining four trials (Czeizel 1994;
ICMR 2000; Laurence 1981; MRC 1991), the daily dose of folic
acid was more than 400 pg (0.4 mg) and NTDs were reduced
in the intervention group (RR 0.32, 95% CI 0.17 to 0.60; n =
6447 births) (Analysis 1.3). There was no evidence of a difference
between subgroups, although only one study was included in one
of the subgroups (Test for subgroup differences: Chi? = 0.14, df =
1(P=0.71), I2 = 0%).

Cleft lip

In the three trials (Czeizel 1994; Kirke 1992; MRC 1991) report-
ing the number of babies affected by cleft lip, there was no ev-
idence of a difference between groups; overall eight babies were
affected by cleft lip, four in each treatment group (Analysis 1.9).

Cleft palate

Overall, only three babies were affected with cleft palate in the
studies examining this outcome (Czeizel 1994; Kirke 1992; MRC
1991); there was no significant difference between the group re-
ceiving folic acid supplementation and comparison groups (RR

0.73, 95% CI 0.05 to 10.89; n = 5612 births) (Analysis 1.17).

Congenital cardiovascular anomalies

This outcome was reported in three trials (Czeizel 1994; Kirke
1992; MRC 1991). There was no significant evidence of a differ-
ence between experimental and control groups in the number of

babies with congenital cardiovascular defects irrespective of dose
of drug, or history of NTDs (Analysis 1.25).

Other birth defects (excluding NTDs, cleft lip, cleft palate and
cardiovascular defects)

Three trials reported the number of babies with other birth de-
fects (Czeizel 1994; Kirke 1992; MRC 1991). Overall, when re-

sults from these three trials were pooled, there was no significant
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evidence of a difference between groups (RR 0.94, 95% CI 0.53
to 1.66; n = 5612 births) (Analysis 1.33).

Maternal outcomes

Maternal anaemia at term (defined as haemoglobin (Hb) less
than 110 g/L); red blood cell folate at term; serum folate at
term

No trials reported on these outcomes.

Miscarriage

All five trials examined the rate of miscarriage in women with con-
firmed pregnancy receiving daily folic acid supplements compared
with the comparison groups (Czeizel 1994; ICMR 2000; Kirke
1992; Laurence 1981; MRC 1991); the number of miscarriages
was less in the group receiving supplements containing folic acid,
(RR 1.10, 95% CI 0.94 to 1.28; n = 7391 pregnancies). There
were no significant differences between experimental and compar-
ison groups for any of the subgroups we examined (Analysis 1.41).

Secondary outcomes

Infant outcomes

Spina bifida

Three studies (Czeizel 1994; ICMR 2000; Laurence 1981) re-
ported six spina bifida cases from 4546 births. Although the num-
bers of spina bifida cases were less in the folate supplemented

groups, there was no significant difference between treatment

groups (RR 0.32, 95% CI 0.06 to 1.62) (Analysis 1.49).

Anencephaly

Four studies reported 17 cases of anencephaly (Czeizel 1994;
ICMR 2000; Kirke 1992; MRC 1991), with no significant differ-
ence between the two treatment groups (RR 0.36, 95% CI 0.13
to 1.03; n = 4807 births) (Analysis 1.50).

Stillbirths

Stillbirths were reported in four trials (Czeizel 1994; ICMR 2000;
Kirke 1992; MRC 1991). There was no significant evidence of any
difference between treatment groups in the pooled analysis (RR
1.05, 95% CI 0.54 to 2.05), or in any subgroup analyses (Analysis
1.51).

Pregnancy termination for fetal anomaly

Opverall, in the four studies examining this outcome (Czeizel 1994;
ICMR 2000; Laurence 1981; MRC 1991) there were 50 pregnan-
cies terminated for fetal anomaly; 11/3612 in the experimental
group and 39/3498 in the control group. The difference between
groups was significant in the pooled analysis (RR 0.29, 95% CI
0.15 to 0.56; n = 7110). In all of these studies daily supplemen-
tation was greater than 400 pg (0.4 mg) and women started sup-
plements before pregnancy (Analysis 1.52).

Low birthweight (less than 2500 g)

The number of babies with low birthweight was examined in two
trials (Czeizel 1994; ICMR 2000). There was no significant evi-
dence of a difference between treatment groups (RR 1.13, 95%
CI 0.84 to 1.52; n = 5048 births), (Analysis 1.53).

Macrosomia (birthweight greater than 4000 g)

Macrosomia was reported by one study (Czeizel 1994) and did not
show significant difference between treatment groups (RR 0.98,
95% CI 0.79 to 1.22; n = 4862 births) (Analysis 1.54).

Preterm births (less than 37 weceks’ gestation)

One study reported on preterm births (Czeizel 1994) and showed
no significant difference between treatment groups (RR 1.14, 95%
CI 0.93 to 1.41; n = 4862 births) (Analysis 1.54).

Other infant outcomes

No trials reported results for our other pre-specified secondary
outcomes.

1. Very low birthweight (less than 1500 g)

2. Infant optimal health status at birth (as defined by trial
authors)

3. Neonatal deaths

4. Admission to special care for any cause (as defined by trial
authors)

5. Infant insulin resistance (as defined by trial authors)

6. Apgar at one minute after birth (eight or greater)

7. Apgar score at five minutes after birth (eight or greater)

8. Long-term outcomes (as defined by trial authors)
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Maternal

Multiple pregnancy

The number of women affected by multiple pregnancy was exam-
ined in four trials (Czeizel 1994; ICMR 2000; Kirke 1992; MRC
1991). Overall, there was no evidence of any significant difference
between women receiving supplements with folic acid and those
in the controls (RR 1.38, 95% CI 0.89 to 2.14; n = 7280 preg-
nancies) (Analysis 1.56).

Side effects

Only one study reported findings on side effects like nausea, vom-
iting, constipation or diarrhoea (Czeizel 1994), and the number
of reported cases was very low in both the group of women receiv-
ing folic acid with multiple micronutrients and the control group
during the pre-pregnancy and pregnancy period.

Other maternal outcomes

No trials reported on our other pre-specified secondary outcomes.

1. Homocysteine at term (pmol/L)

2. Serum vitamin Bg concentration at term (nmol/L)

3. Plasma or serum vitamin B, concentration at term (pmol/
L)

4. Pre-eclampsia (defined as gestational hypertension (blood
pressure higher than 140/90 mmHg) and proteinuria (more than
300 mg of protein in a 24-hour urine sample)

(2) Supplementation with folic acid alone versus no
treatment or placebo (one trial)

Primary outcomes

Infant outcomes

Neural tube defects (NTDs) (all)

One trial (Laurence 1981) involving 111 births was included in
this comparison. There was no significant difference in the risk of
NTDs between those receiving folic acid alone and those receiving

placebo (RR 0.43, 95% CI 0.08 to 2.23). (Analysis 2.1).

Maternal outcomes

Miscarriage

One trial (111 pregnancies) examined the rate of miscarriage in
women with confirmed pregnancies receiving folic acid supple-
ments compared with controls (Laurence 1981); there was no sig-
nificant evidence of a difference between treatment groups in the
number of women having miscarriage (RR 0.85, 95% CI 0.05 to
13.25) (Analysis 2.2).

Secondary outcomes

Infant outcomes

Spina bifida

One trial reported on the rate of spina bifida among women re-
ceiving folic acid daily during the periconceptional period com-
pared with those receiving placebo (Laurence 1981) and showed

no evidence of a significant difference between treatment groups

(RR 0.43, 95% CI 0.04 to 4.55) (Analysis 2.3).

Anencephaly

One trial reported on the rate of anencephaly among women re-
ceiving daily doses of 4.0 mg folic acid during the periconcep-
tional period compared with those receiving placebo (Laurence

1981) and showed no evidence of a significant difference between

treatment groups (RR 0.43, 95% CI 0.04 to 4.55) (Analysis 2.4).

Other secondary outcomes

No trials reported on our other pre-specified secondary outcomes.

Maternal

Pregnancy termination for fetal anomaly

Laurence 1981 reported one pregnancy termination due to NTD
in the group that did not receive folate while in the experimental
group there were zero cases (RR 0.28, 95% CI 0.01 to 6.83)
(Analysis 2.5)

No trials reported on other pre-specified secondary outcomes.
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(3) Supplementation with folic acid plus other
micronutrients versus other micronutrients without
folic acid (four trials)

Primary outcomes

Infant outcomes

Neural tube defects (NTDs) (all)

Four of the trials (Czeizel 1994; ICMR 2000; Kirke 1992; MRC
1991) (6512 births) included comparisons of women receiving
folic acid with other micronutrients compared with women receiv-
ing other micronutrients without folic acid. There was a significant
difference between groups favouring those who received the folic
acid supplementation (RR 0.31, 95% CI 0.16 to 0.60). In all of
these trials supplementation started before pregnancy, continued
throughout the first trimester and involved daily supplementation
(Analysis 3.1).

Three of these trials involved women with a previous history of
NTD-affected pregnancy (ICMR 2000; Kirke 1992; MRC 1991).
There were fewer recurrences of NTDs among those who received
folate compared to those who did not (RR 0.33, 95% CI 0.17
to 0.66); n = 1650 births). In one trial with no history of NTDs
(Czeizel 1994), there was no significant difference in risk of inci-
dence of NTDs (RR 0.07, 95% CI 0.00 to 1.32; n = 4862 births)
though there were no cases of NTDs in the group receiving folate
(Analysis 3.5).

One trial (Kirke 1992) supplemented folic acid at a daily dose
of 360 pg (0.36 mg) and did not show a significant difference
between treatment groups (RR 0.34, 95% CI 0.01 to 8.26; n =
176 births). Three trials gave doses of 4.0 mg daily folic acid and
found a difference in the risk of NTDs among treatment groups
(RR 0.31, 95% CI 0.15 to 0.61; n = 6336 births) (Analysis 3.3).
There was no evidence of difference between subgroups (Test for

subgroup differences: Chi2 = 0.00, df = 1 (P = 0.95), I? = 0%).

Cleft lip

In the two trials (Czeizel 1994; Kirke 1992) reporting the number
of babies affected by cleft lip, there was no evidence of a difference
between groups; overall eight babies were affected by cleft lip, four
in each treatment group (Analysis 3.9).

Cleft palate

Three babies (one in the intervention group and one in the control
group
group) were affected with cleft palate in the three studies examining

this outcome (Czeizel 1994; Kirke 1992; MRC 1991); there was
no evidence of a difference between groups (RR 0.73, 95% CI
0.05 to 10.89; n = 5527 births) (Analysis 3.17).

Congenital cardiovascular anomalies

This outcome was reported in three trials (Czeizel 1994; Kirke
1992; MRC 1991). There was no evidence of a difference between
experimental and control groups in the number of babies with

congenital cardiovascular defects irrespective of dose of drug, or

history of NTDs (Analysis 3.25).

Other birth defects (excluding neural tube defects, cleft lip,
cleft palate and cardiovascular defects)

Three trials reported the number of babies with other birth defects
(Czeizel 1994; Kirke 1992; MRC 1991). There was no significant
evidence of a difference between groups (RR 0.98, 95% CI 0.54
to 1.77; n = 5527 births) (Analysis 3.36). In the Czeizel 1994 trial
which recruited women with no history of NTDs, the difference
between groups was not significant (RR 0.65, 95% CI 0.36 to
1.18; n = 4156 births) as were the pooled results from the two
studies (Kirke 1992; MRC 1991), which recruited women with
previous history of NTDs (RR 1.39, 95% CI 0.74 t0 2.62; n =
1371 births) (Analysis 3.37).

Maternal outcomes

Maternal anaemia at term (defined as Hb less than 110 g/L);
red blood cell folate at term (nmol/L); serum folate at term
(nmol/L)

No trials reported on these outcomes.

Miscarriage

Four trials reported the number of women with confirmed preg-
nancy suffering miscarriage (Czeizel 1994; ICMR 2000; Kirke
1992; MRC 1991); there were no differences between groups (RR
1.08, 95% CI 0.87 to 1.32; n = 7187 pregnancies) (Analysis 3.41).
There were no significant differences between groups for any of
the subgroups we examined (Analysis 3.42 to Analysis 3.48).

Secondary outcomes

Infant outcomes
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Spina bifida

Two trials (Czeizel 1994; ICMR 2000) reported three cases of spina
bifida, all in the control group, though no significant differences
between groups were seen (RR 0.26, 95% CI 0.03 to 2.31; n =
4435 births) (Analysis 3.49).

Anencephaly
Three studies (Czeizel 1994; ICMR 2000; Kirke 1992) reported

10 cases of anencephaly (three in the treatment group with folate
and seven in the control group though the pooled results showed
no evidence of a difference (RR 0.38, 95% CI 0.12 to 1.22; n =
4611 births) (Analysis 3.50).

Stillbirths

Stillbirths were reported in four trials included in this comparison
(Czeizel 1994; ICMR 2000; Kirke 1992; MRC 1991). There was
no significant evidence of any difference between treatment groups
in the pooled analysis (RR 1.09, 95% CI 0.56 to 2.12; n = 6512
births) (Analysis 3.51).

Pregnancy termination for fetal anomaly

Overall, in the three studies examining this outcome (Czeizel
1994; ICMR 2000; MRC 1991) there were 49 pregnancies termi-
nated for fetal anomaly; 11/3552 in the women who received folic
acid with other micronutrients and 38/3447 in the control group
who received other micronutrients supplements without folic acid.
The difference between groups was significant in the pooled anal-

ysis (RR 0.29, 95% CI 0.15 to 0.57; n = 6999) (Analysis 3.52).

Low birthweight (less than 2500 g)

The number of babies with low birthweight was examined in two
trials (5048 births) (Czeizel 1994; ICMR 2000). There was no
significant evidence of a difference between treatment groups (

Analysis 3.53).

Macrosomia (birthweight greater than 4000 g)

One study (Czeizel 1994) reported 304 macrosomic births out
of 4862 with no significant difference between treatment groups
(RR 0.98, 95% CI 0.79 to 1.22) (Analysis 3.54).

Preterm birth (less than 37 weeks’ gestation)

In one study (Czeizel 1994), there was no significant difference in
risk of preterm births between treatment groups (RR 1.14, 95%
CI 0.93 to 1.41; n = 4862 births) (Analysis 3.55).

Other infant outcomes

No trials reported results for our other pre-specified secondary
outcomes.

Maternal

Multiple pregnancy

The number of women affected by multiple pregnancy was exam-
ined in three trials (Czeizel 1994; Kirke 1992; MRC 1991). There
was no significant evidence of a difference between women in the
two treatment groups (RR 1.39, 95% CI 0.90 to 2.17; n = 7187
pregnancies) (Analysis 3.56).

Other maternal outcomes

No trials reported on our other pre-specified secondary outcomes.

(4) Supplementation with folate plus other
micronutrients versus the same other micronutrients
without folate (two trials)

Primary outcomes

Infant outcomes

Neural tube defects (NTDs) (all)
Two of the trials (Kirke 1992; MRC 1991) (1371 births) in-

cluded comparisons of women receiving folic acid with micronu-
trients compared with women receiving the same micronutrients
but without folic acid. There was a difference between groups
favouring those who received the folic acid supplementation (RR
0.29, 95% CI 0.12 to 0.70) (Analysis 4.1). In all of these trials
supplementation started before pregnancy, continued throughout
the first trimester, involved daily supplementation and selected
women with a history of a previous pregnancy affected by NTD.
Subgroup analysis according to dose of the folic acid did not show

significant differences between subgroups (Analysis 4.2 to Analysis
4.8).
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Cleft lip

In the two trials (Kirke 1992; MRC 1991) reporting the number
of babies affected by cleft lip, there was only one case noted in the
control group in one study (Kirke 1992). There was no evidence
of a difference between groups (RR 0.34, 95% CI 0.01 to 8.26; n
= 1371 births) (Analysis 4.9).

Cleft palate

One case of cleft palate in the folate supplementation group was
found in one study (MRC 1991), although two studies reported
this outcome (Kirke 1992; MRC 1991); there was no significant
difference between groups (RR 3.05, 95% CI 0.12 to 74.61; n =
1371 births) (Analysis 4.17).

Congenital cardiovascular anomalies

This outcome was reported in two trials (Kirke 1992; MRC 1991)
and found two affected births in the folate supplementation group
out of 680 births and five affected in the control group out of 691
births. There was no evidence of a difference between experimen-
tal and control groups in the number of babies with congenital
cardiovascular defects irrespective of dose of drug, or history of

NTDs (Analysis 4.25 to Analysis 4.32).

Other congenital anomalies (excluding neural tube defects,

cleft lip, cleft palate and cardiovascular anomalies)

Two trials reported the number of babies with other birth defects
(Kirke 1992; MRC 1991). There was no significant evidence of a
difference between groups (RR 1.39, 95% CI 0.74 to 2.62; n =
1371 births) (Analysis 4.33).

Maternal outcomes

Maternal anaemia at term (defined as Hb less than 110 g/L);
red blood cell folate at term (nmol/L); serum folate at term
(nmol/L)

No trials reported on these outcomes.

Miscarriage

Two trials reported the number of women with confirmed preg-
nancy suffering miscarriage (Kirke 1992; MRC 1991); while the
number of miscarriages was higher in the group receiving folic
acid, the difference between groups was not significant (RR 1.08,

95% CI 0.82 to 1.41; n = 1550 pregnancies)). There were no sig-
nificant differences between groups for any of the subgroups we

examined (Analysis 4.42 to Analysis 4.48).

Secondary outcomes

Infant outcomes

Anencephaly

One case of anencephaly was reported in the control group in one
study (Kirke 1992). There was no significant difference in risk
of anencephaly between the treatment groups (RR 0.34, 95% CI
0.01 to 8.26; n = 176 births) (Analysis 4.49).

Stillbirths

Stillbirths were reported in two trials included in this comparison
(Kirke 1992; MRC 1991). There was no significant evidence of
any difference between treatment groups in the pooled analysis

(RR 0.84, 95% CI 0.16 to 4.28; n = 1371 births) (Analysis 4.50).

Pregnancy termination for fetal anomalies

Opverall, in the one study examining this outcome (MRC 1991),
there were 27 pregnancies terminated for fetal anomaly; 7/677
in the women who received folic acid with other micronutrients
and 20/685 in the control group who received other micronutri-
ents supplements without folic acid. The was a difference between
groups in the pooled analysis (RR 0.35, 95% CI 0.15 to 0.83; n
=1362) (Analysis 4.51).

Other infant outcomes

No trials reported results for our other pre-specified secondary
outcomes.

Maternal

Multiple pregnancy

The number of women affected by multiple pregnancy was re-
ported in two trials (Kirke 1992; MRC 1991). There was no sig-
nificant evidence of a difference between women in the two treat-
ment groups (RR 2.04, 95% CI 0.19 to 22.15; n = 1550 preg-
nancies) (Analysis 4.52).
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Other maternal outcomes

No trials reported on our other pre-specified secondary outcomes.

ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Population: all women who become pregnant or were 12 or less weeks’ pregnant at the time of the intervention

Setting: the studies took place in nine high-income countries and one low-middle-income country

Intervention: supplementation with folate
Comparison: no intervention, placebo or other micronutrients without folate

Outcomes Anticipated absolute effects* (95% Cl) Relative effect no Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with no interven- Risk with supplemen-
tion, placebo or other tation with folate
micronutrients without
folate
Maternal anaemia at or Study population not pooled 0 No trial assessed this
near term (All) (0 study) outcome.
not pooled not pooled
Maternal red blood cell not estimable The mean maternal red not pooled 0 No trial assessed this
folate at or near term blood cell folate at or (0 study) outcome.
(AIl) near term (All) in the
intervention group was
0 undefined more (0
more to 0 more)
Serum folate at or near not estimable not estimable not pooled 0 No trial assessed this
term (0 study) outcome.
Miscarriage (All) Study population RR1.10 7391 SDBO
(0.94 to 1.28) (5 RCTs) moderate!

99 per 1000

109 per 1000
(93 to 127)

Moderate


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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96 per 1000 106 per 1000
(90 to 123)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).

Cl: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

! Most studies contributing data had design limitations (selection bias was unclear).



DISCUSSION

Summary of main results

Folic acid alone or plus other vitamins and minerals prevents the
incidence and recurrence of neural tube defects (NTDs). Overall,
this positive response does not differ by folic acid dose (above 360
pg/day or 0.360 mg/day), or by whether folic acid was given alone
or accompanied by other micronutrients.

The evidence does not support any protective or negative effect
of folic acid supplementation on other congenital anomalies or
maternal outcomes, including miscarriage.

No included trials assessed biochemical outcomes including ma-
ternal blood folate or anaemia at term.

Overall completeness and applicability of
evidence

This review addresses the effects and safety of folic acid supple-
mentation or folic acid with other micronutrients versus no treat-
ment/placebo or other micronutrients (without folic acid) during
the periconceptional period and the first trimester of pregnancy.
This review updates an earlier Cochrane Review (De-Regil 2010).
To reduce the risk of NTDs for women capable of becoming preg-
nant, the recommendation is to take 400 p1g (0.4 mg) of folic acid
daily from fortified foods, supplements, or both, in addition to
consuming food folate from a varied diet beginning at least one
month before conception (IOM 1998; WHO/UNICEF/UNU
2001). Expert panels suggest that supplemental intake in this pop-
ulation should range between 400 ug (0.4 mg) and 800 g (0.8
mg) (US Preventive Services Task Force 2009). The first recom-
mendations were based on the amount needed to maintain an ad-
equate haematological status, and the protective role of folic acid
against NTDs was later confirmed with a public health supple-
mentation trial carried out in China from 1993 to 1995 which
showed a reduction in the occurrence of NTDs of 40% to 85%
(from the south and north of the country, respectively) (Berry
1999). The results of this review clearly show that periconcep-
tional folic acid supplementation reduces the recurrence of NTDs
and although there is only one trial assessing first time occurrence
of NTDs (with wide confidence intervals that cross the null value)
no events were found among women supplemented with folic acid
(Czeizel 1994). The evidence from early clinical trials designed
to study the effect of folic acid supplementation around the time
of conception on NTDs is so strong that this probably accounts
for why we only found one additional randomised controlled trial
looking at this matter (ICMR 2000) and few observational stud-
ies published from 1995 to date that reinforce these findings (US
Preventive Services Task Force 2009). There are no trials exploring
the effect of SMTHF during the periconceptional period, but it

is very likely that the benefits of this intervention observed dur-
ing the reproductive age and lactation (Houghton 2006; Lamers
2004) might extend to pregnancy.

Questions remain about the best dose and periodicity of folic sup-
plementation as there is still a high prevalence of birth defects
worldwide. Doses ranging from 360 ug (0.36 mg) (Kirke 1992)
to 6000 pg (6 mg) (Chen 2008) a day have proven to be effective
in preventing both occurrence and recurrence of NTDs; this wide
response to supplementation may be determined by the baseline
blood folate concentrations in each population. Improving nutri-
tion surveillance in order to find the appropriate dose and sup-
plementation scheme is crucial to promote a cost-effective public
health policy that can reach a larger number of people.

There are no clinical trials that review the effect of weekly peri-
conceptional folate supplementation for the prevention of birth
defects. The weekly iron and folic acid supplementation pro-
gramme (WIES) studies (Fernandez-Gaxiola 2011; WHO 2011)
have proven that weekly supplementation is an effective preven-
tive intervention to control iron deficiency among childbearing
age women, with good compliance. There is no information on
the impact of such schemes on birth defects. Two published stud-
ies have evaluated weekly folic acid supplementation before preg-
nancy (not randomised controlled trials). In the first study, carried
out in Mexico, women received 5000 pg (5 mg) folic acid for three
months, and their red blood cell and plasma folate concentrations
significantly increased (Martinez-de Villareal 2001). This strategy
was also associated with a 50% decrease in the incidence of anen-
cephaly and spina bifida cases, and a significant reduction in in-
fant mortality and disability after two years (Martinez-de Villareal
2002). In the second study, conducted in New Zealand, a weekly
single supplement of 2800 pg (2.8 mg) of folic acid taken for 12
weeks increased women’s red blood cell folate to concentrations
associated with a reduced risk of bearing a child with a NTD
(Norsworthy 2004).

New studies have documented that MTHFR polymorphism may
be considered a susceptible gene for cardiovascular birth defects
(Brandalize 2009; Marinho 2009). If MTHEFR is associated with
congenital heart defects (i.e. Tetralogy of Fallot), this may in part
explain the lack of effect of periconceptional folic acid supplemen-
tation on cardiovascular malformations, and may warrant further
study for opportunities for preventing other birth defects.

This review found a protective effect against birth defects with
the use of folic acid combined with other micronutrients. From
a metabolic perspective, it is clear that niacin, thiamin, vitamin
B, and vitamin B;, influence reactions that include folate. The
possibility that other micronutrients apart from folic acid may
have an additional protective effect has been a matter considered in
several more recent studies (Czeizel 2004; Goh 2006; Thompson
2009).

All the trials included in this review were performed before many
countries introduced mandatory flour fortification with folic acid.
In the US, for example, the flour fortification programme was
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designed so that typical folic acid intake would be increased by
approximately 100 pg/day and that the risk of intakes greater than
1000 pg/day (the FDA’s tolerable upper level of daily intake) would
be minimal. Results showed that the typical intake of folic acid
from fortified foods is more than twice as high as originally pre-
dicted (Quinlivan 2003). Even though the effectiveness of manda-
tory folic acid fortification programmes has been documented by
adecline in the prevalence of NTDs in the United States, Canada,
Costa Rica, Chile, and South Africa (Berry 2010), fortified foods
(mandatory and not) might be providing relatively large amounts
of folic acid to the entire population and some authors have sug-
gested that the recommendation of supplementing 400 pg/day of
folic acid in addition to dietary folate to women planning to be-
come pregnant deserves to be reviewed. However, they acknowl-
edge the lack of certainty on the minimum dose of supplemental
folic acid that is effective for reducing NTDs occurrence (Dary
2009).

The force of the results makes this an intervention that can be
applied in most settings for reducing NTDs rates. However, the
women in the trials included in this review had Caucasian, Anglo-
Saxon, Anglo-American and Indian backgrounds and the evidence
suggests that the presence of gene polymorphisms (i.e. MTHFR
gene mutation) is more prevalent among people of Latin origins
(Guéant-Rodriguez 2006), thus the findings may slightly differ
across all population groups. Also, there is still a need to understand
the applicability of these results in endemic malaria regions where
antifolate antimalarial drugs are being used, and in women living
with HIV/AIDS, receiving or not receiving antiretroviral therapy.
Women in the trials included in this review were actively planning
pregnancy and attending for preconception care. It is estimated
that 80 million women each year have unwanted or unintended
pregnancies (Glasier 2006), and women secking preconception
care may be more affluent and more educated, or be secking care
as they are at high risk after previous pregnancy complications
(Czeizel 1999b; Elsinga 2006). These women may be more likely
to comply with prescribed supplementation schemes, and the same
level of compliance and effect may not be achieved by other groups.

Quality of the evidence

Quality of the individual trials

The included trials were rated as unclear or low risk of bias consid-
ering allocation concealment and blinding, and pooling results in
meta-analysis resulted in consistent protective results. Having said
this, in trials where only a subset of the original randomised sam-
ple became eligible to experience many of the outcomes measured,
results may be at risk of bias and not simple to interpret. In all
the trials included in this review, studies recruited non-pregnant
women (albeit women who may have been planning pregnancy)
and inevitably only a proportion of those randomised had con-

firmed pregnancy during the study periods. As the focus of the re-
view was on pregnancy outcomes, we decided that denominators
would include only those women who became pregnant.
Restricting the analyses to pregnant women may have led to the
size of the treatment effect for some outcomes being either over or
under-estimated. It is possible that women who became pregnant
may have been different in a number of respects from those that
did not, and that the intervention may have had a different effect
on those women that did or did not become pregnant. It is possible
that the intervention may have an impact on the ability to become
pregnant or to sustain a pregnancy during the very early stages
(before pregnancy confirmation) although there is no strong evi-
dence from the studies included in this review or in the literature
to suggest that this was likely to have been the case. One study
(Czeizel 1994) suggested small but statistically significant differ-
ences in confirmed pregnancy rates in women in the intervention
and control groups (71.3% versus 67.9% respectively); however,
this finding may have occurred by chance or been confounded by
the use of in vitro fertilisation by some women (Berry 2004). The
possible difference between groups in one trial (Czeizel 1994) was
not borne out in other studies examining conception rates in the
two treatment groups as the numbers of women with confirmed
pregnancy were very similar in intervention and control groups
(ICMR 2000; Kirke 1992; MRC 1991).

Interpreting the results from the review for potentially overlapping
outcomes may not be straightforward and there was insufficient
information in trial reports for us to be clear about whether out-
comes were mutually exclusive. It was likely, but not certain, that
the same fetus may have been counted in more than one outcome.
For example, where NTDs were detected, these same pregnancies
may have been included in the figures for pregnancy termination,
but we cannot assume that all detected anomalies led to pregnancy
termination. Results for outcomes such as pregnancy termination
for fetal anomaly therefore need to be interpreted with caution.

Overall quality of the evidence for primary outcomes

For the main comparison supplementation with folate versus no
intervention, placebo or other micronutrients without folate, the
overall quality of the evidence for neonatal outcomes was high
for NTDs, whereas, it was of low quality for cleft lip, cleft palate,
congenital cardiovascular anomalies, and other congenital anoma-
lies (see Summary of findings for the main comparison). In spite
of some concerns about an unclear risk of selection bias for trials
reporting on N'TDs, we refrained from downgrading the quality
of the evidence due to the large magnitude of the effect. In addi-
tion to the methodological concerns, the quality of the body of
evidence for cleft lip, cleft palate, congenital cardiovascular and
other congenital anomalies were further downgraded due to very
wide confidence intervals, encompassing both large benefit and
harm. The overall quality of the evidence for maternal outcomes
was rated as moderate for miscarriage (see Summary of findings

2).

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 30
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Potential biases in the review process

There were a number of potential biases in the review process. We
attempted to minimise bias in several ways: two review authors
independently assessed eligibility for inclusion, and data extrac-
tion, assessments of risk of bias and data entry were checked by
two authors. However, carrying out reviews is not an exact science
and may require a number of subjective judgements; it is possible
that a different review team may have reached different decisions
regarding assessments of eligibility and risk of bias. We would en-
courage readers to examine the Characteristics of included studies
tables to assist in the interpretation of results.

Agreements and disagreements with other
studies or reviews

The conclusions of this update do not change in comparison with
the previous Cochrane Review (De-Regil 2010). Our results are
consistent with Blencowe 2010 and Ramakrishnan 2012 and in
showing a protective effect of daily folic acid supplementation
(alone or in combination with other micronutrients) in preventing
NTDs, with a similar effect for recurrence. However, Blencowe
2010 reported a different (and significant) effect on first occur-
rence of NTD:s due to the inclusion of observational studies.

AUTHORS’ CONCLUSIONS

Implications for practice

The beneficial effects of folic acid supplementation for preventing
birth defects depend on the timing of the intervention (before
pregnancy and up to 12 weeks of pregnancy). Adequate targeting
is needed to ensure the effectiveness of periconceptional folate
supplementation for the prevention on birth defects.

Implications for research

The included trials were published before international rec-

ommendations for periconceptional folic acid supplementation
emerged. There is a need for clinical trials using the current in-
ternationally recommended doses to determine the effect of folic
acid supplementation on birth defects. Considering the high com-
pliance of the weekly iron supplementation regimen, it is worth
assessing the feasibility and impact of this scheme on birth de-
fects. Recent studies suggest periconceptional micronutrient sup-
plementation may have a potential protective effect against paedi-
atric cancers and folic acid may be conferring the protective effect
(Goh 2007); these areas also merit further research attention.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Czeizel 1994

Methods

RCT 2-arm parallel-group design.

Participants

5502 pregnant women (out of the 7905 participants) attending prenatal care at the
Hungarian Family Planning Program (HFPP) in Hungary. Inclusion criteria were: (I) no
delayed conception or infertility (i.e. no conception after more than 12 months of sexual
activity without contraception), (II) not currently pregnant, (III) voluntary participation
and a promise of compliance. In the first 4 years of the HFPP, there were 2 other criteria:
age under 35 (women over 35 were referred to a genetic counselling clinic) and no
previous wanted pregnancy

Of the 5502 women, 49 were lost to follow-up and 95 had false-positive pregnancy
results ("chemical pregnancies®). Thus, 5358 women were included in the meta-analysis

Interventions

Women were randomly assigned to 1 of 2 groups:

Group 1 (n = 2738 women): women received a supplement (Elevit Pronatal®) contain-
ing 800 pg (0.8 mg) folic acid, in addition to 6000 IU (until the end of 1989) and
4000 IU (in 1990 to 1991) vitamin A; 1.6 mg vitamin By; 1.8 mg vitamin By; 19 mg
nicotinamide; 2.6 mg vitamin Bg; 10 mg pantothenic acid (as calcium pantothenate); 0.
2 mg biotin; 4.0 pg vitamin B1,; 100 mg vitamin C; 500 IU vitamin D; 15 mg vitamin
E (as alpha-tocopherol-tocopherol acetate); 125 mg calcium; 125 mg phosphorus; 100
mg magnesium; 60 mg elemental iron; 1 mg copper; 1 mg manganese; and 7.5 mg zinc
Group 2 (control; n = 2620 women): women received a supplement containing 1 mg
copper; 1 mg manganese; 7.5 mg zing; 7.5 mg (calcium ascorbate) vitamin C and lactose
736.27 mg

A single tablet in either group was to be taken daily for 1 month before planned concep-
tion until 12 weeks of pregnancy (confirmed by sensitive pregnancy test after the first
missed menstrual period and by ultrasonography within 2 weeks). Women were asked
to ingest the tablet each day before recording the basal body temperature and to leave
unused tablets in the box

Outcomes

Maternal: weight gain, increased appetite, lack of appetite, nausea and vomiting, vertigo,
heartburn, constipation, diarrhoea, ectopic pregnancy, miscarriage, spontaneous abor-
tion, multiple birth, twin birth

Infant: NTDs and other congenital anomalies (congenital limb deficiency, cardiovascu-
lar congenital abnormalities, congenital pyloric stenosis, cleft lip, cleft palate) stillbirths,
infant mortality, prenatally terminated fetuses, birthweight, low birthweight, gestational
age, weight, length, and head circumference at 8 to 16 months of age, functional devel-
opment tests at 8 to 16 months

Notes

Exclusion criteria not clear. The final database included 5358 women with evaluated
pregnancy
Summary characteristics of the study:

e by scheme: daily supplementation;

o by daily dose: more than 400 pg folic acid per day (800 pg or 0.8 mg of folic acid
was provided per day);
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Czeizel 1994  (Continued)

e by timing of supplementation: periconceptional period (supplements were
provided at least 28 days before conception for at least until the second missed
menstrual period);

e by history of a pregnancy affected by a NTD (recurrence): no;

e by folate compound: folic acid;

e by micronutrient composition: folate + multiple micronutrients;

o by malaria setting at the time of the study: unreported.

Source of funding: Hoffmann-La Roche supplied the supplements

Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Women were asked about whether they agreed to
bias) their allocation on the basis of a randomisation
table
Allocation concealment (selection bias) Unclear risk Not described. It was not clear whether staff carry-

ing out recruitment were aware of randomisation

group

Blinding (performance bias and detection Low risk Women were informed about the ”blind’ use of 1

bias) of 2 kinds of tablets

Women

Blinding (performance bias and detection Unclear risk Not clear if staff were blinded.

bias)

Clinical staff

Blinding (performance bias and detection Unclear risk Certificates were filled in by mothers and signed by

bias) physicians. If certificates were not sent back, one

Outcome assessors of the co-workers visited the participants at home

Incomplete outcome data (attrition bias) ~ Unclear risk Of 7905 women randomised 69.6% had con-

All outcomes firmed pregnancies.

Loss to follow-up for women with confirmed preg-
nancies 1%.

Selective reporting (reporting bias) Unclear risk Not apparent.

Other bias Unclear risk In a comment in Czeizel 1992 it is stated that ran-
domisation was broken twice; first to evaluate ter-
atogenic effect of vitamin A and the second at the
end of the trial in 1991
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ICMR 2000

Methods RCT 2-arm parallel-group design.

Participants 466 women with a history of giving birth to a child with open NTD and planning
to have another child from 5 centres: Bangalore, Mumbai, Lucknow, New Delhi and
Pune, in India. Previous NTDs included anencephaly, encephalocoele, meningocoele/
meningomyelocoele, cranio-rachischisis, and their combinations, including complicat-
ing hydrocephalus; but isolated cases of hydrocephalus were not included in the trial.
Women with a history of giving birth to a child with closed spina bifida, women with a
history of diabetes mellitus or abnormal fasting and post-prandial blood sugar, epilepsy,
congenital anomalies indicative of a genetic syndrome in previous NTD, or vitamin
intake during 3 months prior to the enrolment and pregnancy were excluded
Of the 466 women registered in the study, 90 were immediately lost to follow-up, 71 did
not become pregnant, and 26 were lost to follow-up after pregnancy. Thus, 279 women
were included in the meta-analysis

Interventions Women were randomly assigned to 1 of 2 groups.
Group 1 (n = 137 women): received a supplement containing 4000 pg (4 mg) folic
acid, iron (120 mg ferrous sulphate), 240 mg calcium phosphate; 10 mg zinc; 4000 TU
vitamin A; 2.5 mg vitamin By; 2.5 mg vitamin By; 2 mg vitamin Bg; 40 mg vitamin GC;
400 IU vitamin D and 15 mg niacin (nicotinamide)
Group 2 (control; n = 142 women): received a supplement containing iron (120 mg
ferrous sulphate and 240 mg calcium phosphate)
Both tablets were to be taken by mouth daily.
Supplementation started at least 1 month before conception up to 12 weeks of preg-
nancy. Compliance with supplement intake was checked with the help of a dietary card
maintained by the women and number of capsules returned

Outcomes Maternal: parity, spontaneous abortion, induced abortion.
Infant: livebirth, stillbirth, NTD (anencephaly, complicated spina bifida, other combi-
nation)

Notes Summary characteristics of the study:

e by scheme: daily supplementation;

e by daily dose: more than 400 pg folic acid per day (4000 pg or 4 mg of folic acid
was provided per day);

e by timing of supplementation: periconceptional period (the supplements were
given at least 1 month prior to conception up to 3 months after conception);

o by history of a pregnancy affected by a NTD (recurrence): yes;

e by folate compound: folic acid;

e by micronutrient composition: folate + multiple micronutrients;

o by malaria setting at the time of the study: unreported.
Source of funding: M/s Unichem Limited, Mumbai provided the supplements; funding
from the Indian Council of Medical Research, New Delhi

Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
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Random sequence generation (selection Unclear risk Study described as randomised.
bias)
Allocation concealment (selection bias) Low risk Containers were given a random number and sent

to each centre

Blinding (performance bias and detection Low risk Both capsules were identical and packed in similar
bias) containers

Women

Blinding (performance bias and detection Low risk Participants and care providers reported as blinded.
bias)

Clinical staff

Blinding (performance bias and detection Unclear risk All women were instructed to inform the outcome

bias)

Outcome assessors

of pregnancy personally or by post. In absence of
the report a social worker contacted the participant

to record the outcome

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 466 women were randomised and 305 had a con-
firmed pregnancy during the study period (65.5%)
. Loss to follow-up after pregnancy confirmation
less than 10%

Selective reporting (reporting bias)

Unclear risk Not apparent.

Other bias

Unclear risk After publication of MRC (1991) trial the study
was stopped.
Comment: calculated sample size (250 per arm,
including 20% of losses to follow-up) was almost
completed

Kirke 1992

Methods

RCT 3-arm parallel-group design plus a second non-randomised control group

Participants

354 women with a previously affected pregnancy, who were not pregnant but planning
to have another pregnancy attending 12 hospitals in Ireland. Women with conditions
likely to result in impaired absorption from the gastrointestinal tract were excluded

Of the 354 women randomised to 1 of the 3 arms, 281 became pregnant, 70 did not
become pregnant and 3 had unknown pregnancy status. The meta-analysis thus includes
281 women, of whom, there were 261 known infant outcomes

Interventions

Women were randomly assigned to 1 of 3 groups.

Group 1 (n = 84 women): received supplement of 360 pg (0.36 mg) folic acid only (0.
12 mg/tablet) daily

Group 2 (n = 88 women): received supplements (Pregnavite Forte®) containing 4000 IU
vitamin A; 400 IU vitamin D (calciferol); 1.5 mg vitamin B; (thiamine hydrochloride)
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; 1.5 mg vitamin B; (riboflavin); 1 mg vitamin Bg (pyridoxine hydrochloride); 15 mg
niacin (nicotinamide); 40 mg vitamin C; 480 mg calcium phosphate, and iron (252 mg
ferrous sulphate) daily

Group 3 (n =85 women): received supplements (Pregnavite Forte F®) containing 360 pg
(0.36 mg) folic acid in addition to 4000 IU vitamin A; 400 IU vitamin D (as calciferol)
; 1.5 mg vitamin B; (thiamine hydrochloride); 1.5 mg vitamin B, (riboflavin); 1 mg
vitamin Bg (pyridoxine hydrochloride); 15 mg niacin (nicotinamide); 40 mg vitamin C;
480 mg calcium phosphate, and iron (252 mg ferrous sulphate) daily

There was a fourth non-randomised group that served as negative control. It was excluded
from the analysis

Participants were instructed to take 1 tablet 3 times daily for at least 2 months before
conception and until the date of the third missed period. Compliance was based on
tablet counts and blood tests

Outcomes Maternal: spontaneous abortion, ectopic pregnancy.
Fetal/infant: livebirth, stillbirth, occurrence and recurrence of NTD (major malforma-
tions: anencephalus, cleft lip, bilateral corneal ectasia with agenesis of the corpus callo-
sum, polycystic kidneys with cleft lip, congenital mitral insufficiency, polydactyly, py-
loric stenosis, urethral obstruction, cystic fibrosis, hydrocephalus without spina bifida,
oesophageal atresia, and transposition of the great vessels; minor malformations: con-

genital dislocation of the hip, talipes, and scaphocephaly)

Notes Summary characteristics of the study:

e by scheme: daily supplementation (participants were asked to take 1 tablet 3 times
daily);

o by daily dose: 400 pg/d or less of folic acid (tablets for women with folic acid
[groups 1 and 3] provided 0.12 mg per tablet for a total daily dose of 360 pg (0.36 mg)
per day;

e by timing of supplementation: periconceptional period (participants were asked
to take supplements at least 2 months before conception until the date of the third
missed period);

e by history of a pregnancy affected by a NTD (recurrence): yes;

e by folate compound: folic acid;

e by micronutrient composition: folate alone; or folate + multiple micronutrients;

e by malaria setting at the time of the study: unreported.

Source of funding: Antigen Pharmaceuticals and Glaxo (Ireland) Ltd provided study
tablets; Beecham Pharmaceuticals (UK) gave initial support; Hoffman La Roche (Switzer-
land) and Glaxo (Ireland) Ltd carried out regular assays of stability of study tablets; fi-
nancial support from Health Research Board, Children’s Research Centre of Our Lady’s
Hospital for Sick Children, the Coombe, National Maternity and Rotunda Hospitals,
and the Irish Association for Spina Bifida and Hydrocephalus

Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Block randomisation was employed, 12
bias) participants per block, stratified by hospi-
tal
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Allocation concealment (selection bias) Low risk Randomisation: achieved by using con-
secutively numbered, opaque, sealed en-
velopes

Blinding (performance bias and detection Low risk Women initially received similarly pre-

bias) sented white pills. After 1 year, supple-

Women ments with multiple micronutrients with
folic acid were changed to commercially
available tablet (colour purple) and the
tablets containing multiple micronutrients
without folic acid, produced by a different
supplier were white. Authors stated that “It
is felt that this partial loss of blinding did
not materially affect the study outcome”

Blinding (performance bias and detection Low risk Study reported as double-blind.

bias)

Clinical staff

Blinding (performance bias and detection
bias)

Outcome assessors

Unclear risk Not clear if outcome assessors were aware

of group allocation

Incomplete outcome data (attrition bias)
All outcomes

Of the 354 women randomised 281 had
confirmed pregnancies (79.3%)

Unclear risk

Selective reporting (reporting bias)

Unclear risk Not apparent.

Other bias

Unclear risk Not apparent.

Laurence 1981

Methods

RCT 2-arm parallel-group design.

Participants

905 women resident in Glamorgan and Gwent, Wales who had a pregnancy complicated
by a fetal NTD (anencephaly, encephalocoele, and spina bifida cystica) between 1954
and 1969 were traced through malformation registers, maternal and paediatric records,
local authority records, and other sources. Those under 35 years of age at the time of
the study were visited in their homes by medically qualified field workers and invited to
participate

Of the 905 women, 111 women agreed to participate in the intervention trial and who
subsequently became pregnant

Interventions

Women were randomly assigned to 1 of 2 groups.

Group 1 (n = 60 women): received supplements containing 4000 pg (4.0 mg) folic acid
daily (each tablet contained 2000 pg or 2.0 mg folic acid)

Group 2 (n = 51 women): received placebo.

Women were asked to take a tablet twice a day starting from the time contraceptive
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precautions were stopped. Compliance among women in group 1 was monitored at the
sixth to ninth week of estimated gestation; if the serum folate concentration at this stage
was higher than 10 pg/L the woman’s account of taking the tablets during the earlier
part of the pregnancy could be accepted as valid. If the serum folate concentration was
below 10 pg/L the woman was classified as non-compliant. Compliance was not tested
among women in group 2

Outcomes Maternal: diet, serum and red blood cell folate concentrations at 6 to 9 weeks of preg-
nancy, miscarriage, termination

Infant: livebirth, NTD (anencephaly, spina bifida cystica).

Notes Exclusion criteria not clear.
Summary characteristics of the study:

e by scheme: daily supplementation (2 tablets per day)

e by daily dose: more than 400 pg (0.4 mg) folic acid per day (2 tablets of 2000 pg
(2 mg) each per day for a total of 4000 pg (4 mg) folic acid per day);

e by timing of supplementation: periconceptional period (supplementation started
from the time contraceptive precautions were stopped up to the 12" week of
pregnancy);

e by history of a pregnancy affected by a NTD (recurrence): yes;

e by folate compound: folic acid;

e by micronutrient composition: folate alone;

o by malaria setting at the time of the study: unreported.

Source of funding: Action for the Crippled Child, the Manpower Services Commission,
and Tenovus; the supply of folic acid and placebo from Glaxo Laboratories Ltd

Risk of bias Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Random number tables.

bias)

Allocation concealment (selection bias) Unclear risk Women were allocated to receive treatment or

placebo by random numbers

Blinding (performance bias and detection Low risk Women did not know the content of the tablets.
bias)

Women

Blinding (performance bias and detection Low risk Study reported as double-blind.

bias)

Clinical staff

Blinding (performance bias and detection Unclear risk It was not clear whether outcome assessors were
bias) blind to group allocation

Outcome assessors
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Incomplete outcome data (attrition bias)
All outcomes

Unclear risk (Not clear, some discrepancies in figures in different
papers) 218 women were randomised and there
were 123 pregnancies reported (56.4%). The main
study report describes outcomes for 111 women
who had confirmed pregnancies

Selective reporting (reporting bias)

Unclear risk Not apparent.

Other bias

Unclear risk Not apparent.

MRC 1991

Methods

2 by 2 factorial RCT.

Participants

1817 participating women from 7 countries (UK, Hungary, Israel, Australia, Canada,
Russia and France) at high risk of having a pregnancy with a NTD, because of a previous
affected pregnancy (not associated with the autosomal recessive disorder Meckel’s syn-
drome), who were planning another pregnancy and were not already taking micronu-
trient supplements. Women were excluded if they had epilepsy in case the folic acid
supplementation adversely affected their treatment

Of the 1817, 1362 became pregnant and were included in the meta-analysis. Of these,
1195 had pregnancies in which the fetus could be classified as having a NTD or not

(“informative pregnancies”)

Interventions

Women were randomly assigned to 1 of 4 groups

Group 1 (n = 298 women): received 4000 pg (4 mg) folic acid; iron (120 mg ferrous
sulphate) and 240 dicalcium phosphate daily

Group 2 (n = 295 women): received 4000 pg (4 mg) folic acid; iron (120 mg ferrous
sulphate); 240 di-calcium phosphate; 4000 IU vitamin A; 400 IU vitamin D; 1.5 mg
vitamin By;1.5 mg vitamin By; 10 mg vitamin Bg; 40 mg vitamin C and 15 mg niacin
(nicotinamide).

Group 3 (n = 302 women): received iron (120 mg ferrous sulphate); 240 di-calcium
phosphate; 4000 IU vitamin A; 400 IU vitamin D; 1.5 mg vitamin B;;1.5 mg vitamin
B,; 10 mg vitamin Bg; 40 mg vitamin C and 15 mg niacin (nicotinamide) daily with no
folic acid

Group 4 (control; n = 300 women): received iron (120 mg ferrous sulphate) and 240 di-
calcium phosphate daily

Women were asked to take a single capsule each day from the date of randomisation
until 12 weeks of pregnancy (estimated from the first day of the last menstrual period).
The capsules used in the study were packaged in 2-week calendar “blister” packs

Outcomes

Maternal: serum folic acid at last visit before becoming pregnant, miscarriage, ectopic
pregnancy, termination of pregnancy

Infant: any fetal malformation (i.e. anencephaly, spina bifida cystica, or encephalocoele)
, sex, birthweight, head circumference
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Notes Summary characteristics of the study:

o by scheme: daily supplementation for all groups

e by daily dose: 4000 pg (4.0 mg) folic acid (more than 400 pg folic acid per day)
were given to women randomly assigned to groups 1 and 2;

e by timing of supplementation: periconceptional period (from the date of
randomisation until 12 weeks of pregnancy);

e by history of a pregnancy affected by a NTD (recurrence): mixed (women with
previous pregnancy affected by NTD, not associated with the autosomal recessive
disorder Meckel’s syndrome, were eligible for the study);

e by folate compound: folic acid;

e by micronutrient composition: folate alone; folate + multiple micronutrients;

o by malaria setting at the time of the study: unreported.

Source of funding: Medical Research Council.

Risk of bias Risk of bias
Bias Authors’ judgement  Support for judgement

Random sequence generation (selection Unclear risk Randomisation: method not clear.

bias)

Allocation concealment (selection bias) Unclear risk Women were allocated at random to each of the 4 groups. Sep-

arate set of random allocations were used for each centre

Blinding (performance bias and detection Low risk Neither the doctor nor the patient knew which regimen had
bias) been allocated

Women

Blinding (performance bias and detection Low risk Double-blind trial.

bias)

Clinical staff

Blinding (performance bias and detection Unclear risk Not specified.

bias)

Outcome assessors

Incomplete outcome data (attrition bias)  Unclear risk Of 1817 women randomised 1195 had confirmed pregnancies
All outcomes (65.7%). Subsequent loss to follow-up 7%

Selective reporting (reporting bias) Unclear risk Not apparent.

Other bias Unclear risk Not apparent.

IU: international unit
NTD: neural tube defect
RCT: randomised controlled trial
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Characteristics of excluded studies /[ordered by study ID]

Study

Reason for exclusion

Angeles-Agdeppa 2005

744 pregnant and non-pregnant women of reproductive age from the Philippines participated in this
community-based longitudinal study. The non-pregnant participants were encouraged to buy and take
weekly iron-folic acid supplements with 60 mg elemental iron and 3500 pg (3.5 mg) (though a social
marketing campaign); those who were pregnant in the first 20 weeks of gestation were given free weekly
iron-folic acid supplements until 3 months postpartum; those who were pregnant with at least 20 weeks
of gestation were given free daily iron-folic acid tablets with 60 mg iron and 0.4 mg folic acid. All study
participants were given folic acid. The types of interventions and participants are out of scope for this review

Atukorala 1994

95 pregnant women aged 17 to 45 years at 14 to 24 weeks’ gestation from tea plantations in 5 regions of Sri
Lanka attending antenatal clinics participated in this cohort and received iron-fortified food (thriposha) and
were advised to consume 50 g/day or supplements containing 60 mg elemental iron (as ferrous sulphate)
+ 250 pg (0.25 mg) folic acid. The participants were at least at the 14th week of gestation (none of the
participants were recruited in the first trimester) and the interventions were given throughout the rest of
pregnancy (in the second and third trimesters). The types of participants, types of interventions and type
of study are out of the scope of this review

Bailey 2005

This is a review paper and not an intervention trial. This meta-analysis included studies from 1995 to 2000.
The type of study is out of scope of this review

Berger 2005

864 pregnant women in Vietnam were given iron-folic acid supplements at either daily (60 mg elemental
iron and 250 pg (0.25 mg) folic acid or weekly (120 mg iron and 3500 pg (3.5 mg) folic acid frequency. The
interventions were started pre-pregnancy and continued until 3 months postpartum. All study participants
were given folic acid. The types of interventions and participants are out of scope for this review

Binns 2006

587 women who delivered their infants in 1 of 2 maternity hospitals in Australia and who completed a self-
administered questionnaire while in hospital or within 3 days of discharge participated in the study. This
is not a randomised trial. This is a cross-sectional study that documented the prevalence of mothers taking
folic acid as supplements or added in fortified foods, and explored determinants of folic acid intake. The
study design, types of participants and types of interventions are out of the scope of this review

Bortolus 2014

This is a study among women of reproductive age in Italy and The Netherlands who intend to become
pregnant in the next 12 months. Participants are randomised to receive either 4000 pg (4 mg) or 400 pg (0.
4 mg) of folic acid until the 12th week of gestation (from pre-pregnancy until the end of the first trimester)
. The participants from Italy stop taking folic acid after the first trimester. Those from The Netherlands
are assigned to take either 200 pg (0.2 mg) or 800 pg (0.8 mg) of folic acid until the end of the pregnancy
(during the second and third trimesters). All the participants take folic acid. The types of interventions are
out of scope of this review

Botto 2006

This is a retrospective cohort study of births monitored through 13 birth defects registries monitoring rates
of NTDs from 1988 to 1998 in Norway, Finland, Northern Netherlands, England and Wales, Ireland,
France (Paris, Strasbourg, and Central East), Hungary, Italy (Emilia Romagna and Campania), Portugal,
and Israel. The aims were to evaluate the effectiveness of policies and recommendations on folic acid aimed
at reducing the occurrence of NTDs by comparing the incidence of NTDs before and after the year of the
recommendation in each country. The study design is out of the scope of this review

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 52
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Canfield 2005

This is a secondary data-analysis using data reported from states to the National Birth Defects Prevention
Network and examined the effect of enriched cereal-grains products fortification with folic acid on birth
defects in the United States. Periods were 1995 to 1996 (pre-fortification) and 1999 to 2000 (post-forti-
fication). The results suggest some modest benefit from the folic acid fortification on the prevalence of a
number of non-NTD birth defects. The study design is out of the scope of this review

Cavalli-Sforza 2005

This is a review of studies on compliance and purchase behaviour of women of reproductive age after a
social mobilisation and communication campaign on weekly iron-folic acid supplementation. This is not
an intervention trial. The type of study is out of scope for this review

Chen 2008

52,043 women residing in these counties who were planning a pregnancy were included in the trial. A
population-based community intervention study was carried out in Henan, Guizhou, Hunan, and Jilin
provinces of China. Ten intervention counties and 8 control counties were selected from these provinces.
Women from intervention counties received a supplement (Forceval®) containing 400 pg (0.4 mg) folic
acid; 563 IU vitamin A; 200 IU vitamin Dy; 1.4 mg vitamin By; 1.4 mg vitamin By; 3 pg vitamin
Bi2; 60 mg vitamin C; 8 mg vitamin E, 100 pg biotin (bioepiderm); 14 mg niacin (niacinamide); 4 mg
pantothenic acid, 100 mg calcium; 10 mg iron; 2 mg copper (cuprum); 10 mg zinc, 77 mg phosphorus,
30 mg magnesium, 3 mg manganese, 30 pg selenium, 100 pg molybdenum, and 4 mg potassium
Women in the control counties did not receive supplementation. Participants were followed up for 2 years.
NTDs were recorded for all births from 28 weeks of gestation to 7 days after birth. 9 NTDs were recorded
from 25,444 pregnancies (NTD birth prevalence of 0.35/1000 pregnancies) in the intervention group and
48 NTDs among 26,599 pregnancies (NTD birth prevalence of 1.80/1000 pregnancies) in the control
group. The protective rate was 80.4%. This is not a randomised trial. The type of study is out of the scope
of this review

Christian 2003

4926 pregnant women in rural Nepal participated in a cluster-randomised, double-masked, controlled trial
with 5 arms. The following groups were evaluated: group 1 received 400 pg (0.4 mg) folic acid and 1000 pg
retinol equivalents (RE) vitamin A; group 2 received 400 pg (0.4 mg) folic acid; 60 mg elemental iron and
1000 pg retinol equivalents (RE) vitamin A; group 3 received 400 pg (0.4 mg) folic acid; 60 mg elemental
iron; 30 mg zinc and 1000 pg retinol equivalents (RE) vitamin A; group 4 received 400 pg (0.4 mg) folic
acid; 60 mg elemental iron; 30 mg zinc; 10 mg vitamin D; 10 mg vitamin E; 1.6 mg vitamin B;; 1.8 mg
vitamin B; 20 mg niacin; 2.2 mg vitamin Bg; 2.6 mg vitamin Bjy; 100 mg vitamin C; 65 mg vitamin K;
2 mg copper; 100 mg magnesium and 1000 pg retinol equivalents (RE) vitamin A; and group 5, 1000 pg
retinol equivalents (RE) vitamin A alone as the control. All participating women were offered deworming
treatment (albendazole 400 mg single dose) in the second and third trimester. Short- and long-term effects
of antenatal supplementation were evaluated, showing a protective effect of iron-folic acid supplementation
on infant mortality at age 7 years. Supplementation started at recruitment and continued until 3 months
postpartum in the case of live births of 5 weeks or more after a miscarriage or stillbirth. In each of the
intervention groups, 46% to 50% of the participants started supplements at less than 9 weeks of gestation,
41% to 46% at 9 to 16 weeks of gestation, and 8% to 10% on at least 17 weeks of gestation. Supplements
were continued through to 3 months postpartum. The types of participants are out of the scope of this
review

Daly 1995

80 non-pregnant women attending Coombe Women’s Hospital, Ireland were randomised to 1 of 4 groups:
control, dietary advice, fortified milk (76 pg [0.076 mg] folic acid/100 mL), and fortified milk plus dietary
advice. Milk fortification was effective to raise serum and red cell folate. None of the participants became
pregnant. The types of interventions and types of participants are out of the scope of this review
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Daly 1997

121 women of childbearing age employees in the Coombe Women’s Hospital, Ireland were randomly
allocated to 0, 100 pg (0.1 mg)/day, 200 pg (0.2 mg)/day, or 400 pg (0.4 mg)/day of folic acid. Red cell folate
and plasma homocysteine were measured at baseline and after 10 weeks supplementation. Compliance was
monitored by having the women sign a dated sheet when taking the tablet. 95 women completed the 6-
month study. Double-blind randomised controlled trial to find the lowest folic acid dose that effectively
reduces plasma homocysteine levels in premenopausal women. None of the participants became pregnant.
The types of participants are out of the scope of this review

Doyle 2001

55 women who had given birth to a low birthweight baby (less than 2500 g), and who planned to have
a further pregnancy, were recruited to a prospective study in East London, UK. The participants were
assigned into 3 groups: group 1 were assessed to have adequate diets and were given dietary advice; group
2 were assessed to have inadequate diets and were given a vitamin-mineral supplement with 400 pg (0.4
mg) folic acid and dietary advice; and group 3 were assessed to have inadequate diet and were given dietary
advice. MM supplementation started at 3 months postpartum and follow-up lasted 6 months. None of
the participants became pregnant during the duration of the study. The type of participants are out of the

scope of this review

Drazkowski 2002

Case reports from 4 women with epilepsy identified with low By, levels using data from electronic medical
records of the Barrow Neurologic Institute, Epilepsy Specialty Clinic, United States. They received supple-
ments of either 4 or 5 mg synthetic folic acid and parenteral By,. 2 were supplemented up for more than
18 months; the other 2 were supplemented for an unknown length of time. All cases resolved their By,
deficiency symptoms after parenteral Bj; administration. The type of study, participants and interventions
are out of the scope of the review

Eichholzer 2006

This is a review that addresses supplementation and fortification as public health policies. This is not an
intervention trial. The type of study is out of scope of this review

Ejidokun 2000

Qualitative study using focus group discussions, observational data and in-depth interview to identify
community perspectives and attitudes to pregnancy, anaemia, iron and folate supplements during pregnancy
amongst women (n = 23), and 2 healthcare providers in Lagos, Nigeria. Maternal anaemia was not perceived
as a priority health problem by pregnant women. This is not an intervention trial. The type of study,
participants and interventions are out of the scope of this review

Elbourne 2002

This is not an intervention trial. This paper addresses methodological issues relating to the meta-analysis
of trials with cross-over designs. The type of study is out of scope of this review

Ellison 2004

31 women with singleton pregnancy were randomised to receive 400 g (0.4 mg) folic acid once daily
until 16 weeks’ gestation or until the end of pregnancy. Authors found that folic acid supplementation
throughout pregnancy maintains plasma homocysteine concentration. All participants received folic acid.
The type of participants and type of interventions are out of the scope of this review

Eskes 2000

This paper reviews the relationship between low vitamin status (folic acid, vitamin Bg and By3), hyper-
homocysteinaemia, the MTHFR gene mutation C677T, and thrombotic factors like Protein C, Protein
S, antithrombin III, factor V Leiden and Activated Protein C, either alone or in combination as high-risk
factors for obstetrical vascular disease. This is not an intervention trial. The type of study is out of scope of
this review
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Field 1991

This paper reviews the effect of folic acid in NTD in humans and animals. This is not an intervention trial.
The type of study is out of scope of this review

Geisel 2003

This paper reviews the effect of folic acid in NTD in humans, and ways in which knowledge of folic acid
can be increased. This is not an intervention trial. The type of study is out of scope of this review

Gunaratna 2015

802 non-pregnant women in Tanzania were randomly assigned to receive either 1) folic acid; 2) folic acid
and iron; or 3) folic acid, iron and multivitamins. All treatment groups received folic acid. New pregnancies
were withdrawn from the study. The type of participants and interventions are out of scope of this review

Hague 2003

This paper discusses the effects of changing levels of homocysteine in pregnancy. This is not an intervention
trial. The type of study is out of scope of this review

Hayes 1996

This is a case-control study examining factors associated with orofacial clefts. Participants were mothers
with babies with cleft lip with or without CLP, controls were mothers of babies with other congenital
anomalies (except NTDs). The type of study is out of the scope of this review

Itikala 2001

Case-control study to evaluate the relation between regular multivitamin use and the birth prevalence of
orofacial clefts. There was a 48% risk reduction for cleft lip with or without CLP among mothers who
used multivitamins during the periconceptional period or who started multivitamin use during the first
postconceptional month. No reductions for cleft lip with or without CLP or CLP alone were found for
women who began multivitamin use in the second or third month after conception. The type of study is
out of the scope of the review

Johnston 2008

This paper reviews the effectiveness of cereal grain fortification with folic acid. This is not an intervention
trial. The type of study is out of scope of this review

Khambalia 2009

88 women in rural Bangladesh, women were randomised before pregnancy to receive daily 60 mg elemental
iron (as ferrous fumarate) and 400 pg (0.4 mg) folic acid or folic acid only. Both treatment groups received
folic acid. Once pregnancy was confirmed women were withdrawn from the study and received routine
care which included folic acid supplements. The types of interventions and types of participants are out of
scope of this review

Lee 2005

131 apparently healthy pregnant women were assigned to 1 of 5 groups: group 1 (control) received no
supplement; group 2 received 30 mg elemental iron (as ferrous sulphate) plus 175 pg (0.17 mg) folic acid
daily from the first trimester until delivery; group 3 received 60 mg elemental iron (as ferrous sulphate) plus
350 pg (0.35 mg) folic acid from the first trimester until delivery; group 4 received 30 mg elemental iron
(as ferrous sulphate) plus 175 pg (0.17 mg) folic acid daily from the 20th week gestation until delivery and
group 5 received 60 mg elemental iron (as ferrous sulphate) plus 350 pg (0.35 mg) folic acid from the 20th
week gestation until delivery. The participants in the groups 2 and 3 received their supplements starting in
the first trimester (mean + SD = 9.1 + 2.3 weeks) and continued until delivery. The type of study and type
of participants are out of the scope of this review

Li2014

4052 women in China undergoing prenatal consultations were divided into 2 ethnic groups, Han or
Mongolian, and were further assigned into 1 of 4 groups: group 1 received folic acid tablets before pregnancy
and drank liquid milk (containing folate which ranged in concentration from 1.68 to 5.69 pg/100ml);
group 2 did not take folic acid tablets before pregnancy but drank milk daily once pregnancy was confirmed;
group 3 received folic acid but did not drink milk throughout the trial; and, group 4 (control) did not
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take folic acid tablets and did not drink milk throughout the trial. Women who received folic acid tablets
(groups 1 and 3) and/or milk (groups 1 and 2) continued their interventions throughout pregnancy. The
type of intervention is out of the scope of the review

Mandishona 1999

112 women aged between 12 and 50 years from a population of 425 rural people participating in ongoing
family genetic studies in the Murehwa and Zaka districts of Zimbabwe and in Mpumalanga Province,
South Africa to assess the effect of consumption of a traditional beer, rich in iron, in the regular diet for
preventing iron deficiency. The type of study, participants and interventions are out of the scope of this
review

Manizheh 2009

246 nulliparous women attending outpatient antenatal clinic in Alzahra Hospital in Iran were randomised
to receive daily folic acid from early pregnancy; either 500 pg (0.5 mg) per day or 5000 pg (5 mg) per
day. Folic acid was started in the first trimester and supplements continued throughout pregnancy. All
participants received folic acid. The types of interventions and participants are out of scope of this review

Mathews 1999

The authors merged 2 studies in order to investigate the association between folic acid supplementation
and twinning: the MRC Vitamin study, a randomised controlled trial of folic acid supplementation (4 mg/
day) among women in whom a previous pregnancy had been affected by NTD; and the Prospective Study
of Nutrition, Smoking and Pregnancy Outcome, an observational study that gathered detailed information
on periconceptional nutrition from nulliparous women in the UK (women who had undergone infertility
treatment were excluded). This is an analysis of secondary data. None of the outcomes of interest for this
review were included in this study. The type of study is out of the scope of this review

McNulty 2013

119 women attending antenatal clinic in Northern Ireland and who reported taking folic acid supplements
during the first trimester were assigned in the second trimester to receive either 400 pg (0.4 mg) of folic
acid or a placebo everyday until the end of pregnancy. The types of intervention and participants are out
of the scope of the review

Melli 2008

203 nulliparous pregnant women with a singleton pregnancy in their first trimester, attending the antenatal
outpatient clinic in Tabriz, Iran with no history of hypertension and folic acid supplementation. Women
were divided into 2 groups: group 1 was given 5000 pg (5 mg) per day and group 2 received 500 pg (0.
5 mg/day) folic acid. In addition to the plasmatic homocysteine concentrations during the first trimesters
and at delivery, the incidence of pregnancy-induced hypertension, pre-eclampsia and eclampsia and were
compared. The incidence of any type of hypertension was 2% with regimen 1 compared to 11% with
routine regimen. All the study participants received folic acid. The type of intervention is out of the scope
of this review

Molster 2007

The paper reported the results of a survey of knowledge, attitudes and behaviour with regard to food
fortification with folic acid amongst a randomly selected sample aged 18 years or older in Australia. This
is not an intervention trial. The type of study is out of scope of this review

Nelen 2000

This is a case-control study where homocysteine (fasting and afterload), folate (serum and red cells),
pyridoxal 5*-phosphate, and cobalamin concentrations were measured in 123 white women who had at
least 2 consecutive spontaneous early pregnancy losses each and compared with 104 healthy controls from
the University Hospital Nijmegen St. Radboud, The Netherlands. Elevated homocysteine and reduced
serum folate concentrations were risk factors for recurrent spontaneous early pregnancy losses. The type of

study is out of the scope of this review

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 56
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Nguyen 2009

40 non-pregnant women aged between 18 and 45 years, who had not taken folic acid supplements, from
the Motherisk Program, The Hospital for Sick Children, Canada were randomly assigned to 1 of 2 groups:
group 1 received a daily supplement (PregVit®) containing 1100 pg (1.1 mg) folic acid; 2700 IU b-
carotene; 30 IU vitamin E; 12 pg vitamin By,; 120 mg vitamin C; 250 IU vitamin D; 3 mg thiamine; 300
mg calcium; 3.4 mg riboflavin; 20 mg niacinamide; 10 mg vitamin B-6; 5 mg pantothenic acid; 50 mg
magnesium; 0.15 mg iodine; 35 mg iron (as ferrous fumarate); 2 mg copper and 15 mg zinc; or group 2
received 5000 pg (5 mg) folic acid 5 mg (PregVit-folic 5®); 2700 IU b-carotene; 30 IU vitamin E; 12 pg
vitamin Byz; 120 mg vitamin C; 250 IU vitamin D; 3 mg thiamine; 300 mg calcium; 3.4 mg riboflavin;
20 mg niacinamide; 10 mg vitamin B6; 5 mg pantothenic acid; 50 mg magnesium; 0.15 mg iodine; 35 mg
iron (as ferrous fumarate); 2 mg copper and 15 mg zinc. The women were instructed to take the supplement
for 30 weeks. Plasma and red blood cell folate concentrations were measured at baseline and at weeks 2,
4, 6, 12, and 30. The use of 5 mg folic acid among women of childbearing age produced higher blood
folate concentrations, with a faster rate of folate accumulation, compared with 1.1 mg folic acid. None
of the participants became pregnant. All participants were given folic acid. The types of participants and

interventions are out of the scope of this review

Pitkin 2007

This is not an intervention trial. This review includes prospective and retrospective studies. In the clinical
trials section the conclusion is that folic acid supplementation was useful to prevent occurrence (only 1

trial) and recurrence of NTD. The type of study is out of scope of this review

Pritchard 1991

This paper describes the causes of abruptio placentae. It was excluded because the type of study is out of
the scope of this review

Ramakrishnan 2003

A randomised, double-blind clinical trial in semi-rural Mexico to compare the effects of MMs supplements
with those of iron supplements during pregnancy on birth size. 873 pregnant women were recruited before
13 weeks of gestation and randomly assigned to 1 of 2 groups: group 1 received supplements containing
2150 IU vitamin A; 309 IU vitamin D3; 5.73 IU vitamin E; 0.93 mg thiamine; 1.87 mg riboflavin; 15.5 mg
niacin; 215 pg (0.21 mg) folic acid; 1.94 mg vitamin Bg; 2.04 pg vitamin By,; 66.5 mg vitamin C; 12.9 mg
zinc; 62.4 mgelemental iron (as ferrous sulphate) and 252 mg magnesium; group 2 received 60 mg elemental
iron (as ferrous sulphate). The supplements were provided 6 days a week at home. Routine antenatal
care was provided to both groups until delivery. These findings suggest that MM supplementation during
pregnancy does not lead to greater infant birth size than iron-only supplementation. The supplementation
was started at a mean + SD gestational age of 9.24 + 2.51 weeks in the first group (MMs) and 9.31 + 3.00
weeks in the second group (iron-only supplements). Supplements were continued until delivery. The study
was excluded because supplementation time surpassed 12 weeks of pregnancy. The type of intervention is
out of scope of this review

Ray 2007

A population-based case-control study in Ontario, Canada (89 NTD cases and 422 controls). The outcome
was serum holotranscobalamin (holoTC) at 15 to 20 weeks gestation. There was a trend of increasing risk
with lower levels of holoTC. The type of study and intervention are out of the scope of this review

Ray 2008

A cross-sectional study among 10,622 women in Ontario, Canada. Authors determined the prevalence of
biochemical By, deficiency and found that 1 in 20 women may be deficient in By, in early pregnancy. The
type of study is out of the scope of this review

Robbins 2005

232 non-pregnant women from 2 clinics in Arkansas, United States were assigned randomly to receive
brief folic acid counselling, a reminder phone call, and 30 folic acid tablets containing 400 pg (0.4 mg)
of folic acid (n = 162 women; intervention group) or to receive counselling about other preventive health

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 57
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

behaviours and a folic acid informational pamphlet (n = 160 women; control group). Self-reported folic
acid use was compared at baseline and at 2 months. Weekly folic acid intake increased in the intervention
group by 68%, compared with 20% in the control group. No significant differences were found in daily
intake. None of the participants became pregnant during the duration of this study. The type of participants

and interventions are out of the scope of this review

Rolschau 1999

8184 Danish female citizens resident in the county of Funen, Denmark planning a pregnancy or already
pregnant were offered a free supplement of folic acid of either 1000 pg (1 mg) folic acid or 2500 pg (2.5
mg) folic acid in a double-blind randomised study to determine whether a supplement of folic acid given
preconceptionally or early in pregnancy had any influence on birthweight, incidence of preterm labour, low
birthweight and small-for-gestational age. Folic acid given preconceptionally or in the first half of pregnancy
slightly increased birthweight and a decreased the incidence of preterm labour, infants with low birthweight
and small-for-gestational age. All the study participants received folic acid. The types of interventions are

out of the scope of this review

Rosenthal 2008

140 female factory workers aged 18 to 49 years in Choloma, Honduras were randomly assigned to 1 of 2
groups: group 1 received a daily dosage of 1000 g (1 mg) folic acid; group 2 received a once weekly dosage
0f 5000 pg (5 mg). Serum folate and red blood cell folate levels were determined by radioimmunoassay at
baseline, 6 weeks and 12 weeks

Although both folate supplementation regimens increased serum and red blood cell folate levels significantly
among the women studied, blood folate levels that are considered to be protective of NTD were reached
faster with the daily dosage of 1000 ug (1 mg) folic acid

Both groups received folic acid at different doses and regimens. The types of interventions are out of the

scope of this review

Sayers 1997

A cross-sectional community-based survey was conducted in Dublin, Ireland to document the knowledge
and behaviour of 335 women of childbearing age to periconceptional folic acid. Approximately two-thirds
(213/ 335, 63.6%) had heard of folic acid. Knowledge was significantly associated with higher social class
and higher education; few were advised to take folic acid before pregnancy. The type of study, participants
and interventions are out of the scope of this review

Schorah 1993

The authors studied the impact of folate fortification of food on folate intake in women of childbearing
age. Folic acid intake was measured by a 7-day weighed procedure from 1986 to 1988. The results show
that the consumption of fortified cereals considerably increased the intake of folic acid in the 10 women
consuming fortified cereals compared to the intake of the 14 women not consuming fortified cereals. The
type of study, participants and interventions are out of the scope of this review

Schwarz 2008

446 English-speaking women, aged 18 to 45 years from 2 urgent clinics in San Francisco, United States were
randomly assigned to receive computerised counselling about either periconceptional folate supplements
(intervention group) or emergency contraception (control group). After 6 months the women in the
intervention group were more likely to know that folate prevents birth defects, that folate is most important
in early pregnancy, and to report the recent use of a folate supplement. The types of participants and
interventions are out of the scope of this review

Shaw 1995

This is a case-control study to investigate if periconceptional use of multivitamins containing folic acid
was associated with a reduced risk of orofacial clefts (n = 734 per group). Women who used multivitamins
containing periconceptional folic acid had a 25% to 50% reduction in risk for offspring with orofacial clefts
compared to women who did not use such vitamins. Maternal daily consumption of cereal containing folic
acid produced similar results. The type of study is out of the scope of this review

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 58
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Shaw 2006

Population-based case-control study investigating whether periconceptional intakes of supplemental folic
acid, dietary folate, and several other nutrients were associated with orofacial clefts. There was no association
detected. The type of study is out of the scope of this review

Shrimpton 2002

Commentary about the advantages of supplementation in different age groups. This is not an intervention
trial. The type of study is out of scope of this review

van der Put 1998a

Case-control study which suggests that the combined heterozygosity for the 2 methylenetetrahydrofolate
reductase (MTHFR) gene common mutations accounts for a proportion of folate-related NTDs. The type
of study, participants, and interventions are out of the scope of this review

van Rooij 2004

Case-control study (n = 174) to investigate the association between maternal folate intake by supplement
and food and the risk of cleft lip with or without CLP. Dietary folate intake reduced CLP risk independently
in a dose-response manner. The largest risk reductions were found in those mothers who had a diet of more
than 200 pg folate per day in combination with a folic acid supplement. The type of study is out of the

scope of this review

Wald 2004 A letter to the editor addressing the expediency of folic acid fortification to prevent NTDs versus masking
vitamin B12 status. The study was excluded because the letter does not contain results from clinical trials.
The type of study is out of scope of this review

Walsh 2007 Cross-sectional population study looking at blood folate status of over 400 sequential primigravid Caucasian

women with a singleton pregnancy, at less than or equal to 20 weeks’ gestation. The type of study is out of

the scope of the review

Watson 1999

This study explores different methods of communicating information to increase folate awareness in women
of childbearing age, who participated in a community randomised trial. The type of interventions is out
of the scope of this review

Wehby 2012

2508 non-pregnant women of reproductive age from craniofacial clinics in Brazil who had nonsyndromic
or isolated oral clefts or had at least 1 natural child with nonsyndromic or isolated oral clefts were assigned
to receive either a single pill of 4000 pg (4 mg) folic acid or 400 pg (0.4 mg) of folic acid daily to be
continued until the end of the first trimester. From these, there were 234 live births with recorded infant
outcomes. All study participants took folic acid. The type of intervention is out of the scope of the review

Wen 2005

Review of 65 studies to examine the biological basis of why folic acid may have health effects beyond its
proven effect of reducing NTDs; and to explore controversial policies of folic acid supplementation and
food fortification. This is not an intervention trial. The type of study is out of scope of this review

Westphal 2004

This is a placebo-controlled study among 30 women to determine the effects of taking for 3 months
a commercial supplement that includes folate (amount unspecified) on progesterone level, basal body
temperature, menstrual cycle and pregnancy rate. None of the participants became pregnant during the
duration of the supplementation. None of the outcomes of interest for this review were reported in the
study. The type of interventions is out of the scope of this review

Wilcox 2007

National population based case-control study to measure the possible association of facial clefts with
maternal intake of folic acid supplements, multivitamins, and folates in diet. Results show that 400 pg
(0.4 mg) folic acid supplementation daily during early pregnancy was associated with a reduced risk of
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isolated cleft lip with or without CLP, especially among women with folate rich diets who also took folic
acid supplements and multivitamins. Folic acid provided no protection against CLP. The type of study is
out of the scope of the review

Zeng 2008

5828 pregnant women in 2 rural counties in Shaanxi Province, in north west China participated in this
study. Villages were randomly assigned to 1 of 3 groups: group 1 received supplements containing 400 pg
(0.4 mg) folic acid; group 2 received 30 mg elemental iron, 400 pg (0.4 mg) folic acid; and group 3 received
30 mg elemental iron, 400 pg (0.4 mg) folic acid; 15 mg zing; 2 mg copper; 65 pg selenium; 150 pg iodine;
800 pg vitamin A; 1.4 mg vitamin B; (thiamine); 1.4 mg vitamin By (riboflavin); 1.9 mg vitamin Bg; 2.
6 pg vitamin Byy; 5 pg vitamin D; 70 mg vitamin C; 10 mg vitamin E; and 18 mg niacin. Authors found
that antenatal supplementation with iron-folic acid was associated with longer gestation and a reduction in
carly neonatal mortality compared with folic acid. MMs supplements were associated with modest increase
in birthweight compared with folic acid. All women received folic acid. The type of interventions is out of
the scope of this review

CLP: cleft palate

MM: multiple micronutrient

MTHFR: methylenetetrahydrofolate reductase

NTD: neural tube defect
SD: standard deviation

Characteristics of ongoing studies /ordered by study ID]

Bailey 2014

Trial name or title Folic acid supplementation in pregnant women: dose response.

Methods Randomised, double-blind intervention trial.

Participants Healthy women with singleton pregnancy at < 10 weeks gestation at enrolment

Interventions Daily supplement of 800 pg (0.8 mg) or 400 pg (0.4 mg) of folic acid daily

Outcomes Gene-specific DNA methylation, RBC folate, serum folate, serum folic acid, Apgar score, cell-type specific
DNA methylation, infant birthweight, infant head circumference, infant length

Starting date May 2014.

Contact information  Dorothy B Hausman
Tel: +706 542 4871

Email: dhausman@uga.edu

Notes Sponsor: Cornell University, Emory University, University of Florida
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Hekmatdoost 2011

Trial name or title

Comparison of the effect of folic acid and 5-methyltetrahydrofolate (SMTHF) on serum folate and homo-
cysteine levels, and abortion rates in women suffering from recurrent abortion

Methods

Randomised, double-blind. placebo-controlled trial.

Participants

Women aged 18-50 willing to participate in the study and filling out the informed consent form, history of
3 or more idiopathic abortions, the last one should be more than 6 months ago, no history of in taking folate
supplements or high folate containing foods during previous 6 months, All previous abortions should be
idiopathic without any anatomic, cytologic, hormonal, septic pathologic finding, no special diets. Exclusion
criteria: elective or induced abortion, molar or ectopic pregnancies, presence of any malignancy, chromosomal
abnormality, uterine abnormality, thyroid, kidney, or liver dysfunction, glucose intolerance, seizure, alcohol
or drug abuse, taking any drug affecting homocysteine metabolism, not following the study protocol

Interventions

Intervention 1: 5 methyltetrahydrofolate (Intervention, 5 mg, 7 months). Intervention 2: folic acid (control,

5 mg, 7 months)

Outcomes

Primary: changes in recurrent abortion successful treatment.
Secondary: serum folate level, serum homocysteine levels at 8 weeks. Method of measurement: ELISA

Starting date

22 June 2010, Recruiting.

Contact information

Azita Hekmatdoost

Address: West Arghavan, Shahrak Gharb Tehran, Islamic Republic of Iran

Phone: +98 2122930824

Email: a_hekmat2000@yahoo.com

Affiliation: ~ Dep Human Nutrition, Shahid Beheshti University of Medical Sciences

Tehran, Islamic Republic of Iran

Notes

Sponsor: Avicenna Research Institute and National Institute of Nutrition Research

Koren 2013

Trial name or title

Optimizing periconceptional and prenatal folic acid supplementation

Methods Randomised controlled intervention trial, open-label masking

Participants Women 18-45 years of age, not taking multivitamins or folic acid in the previous 6 months and planning a
pregnancy

Interventions Twice daily supplement of PregVit® containing 1.1 mg of folic acid (group 1) or PregVit-folic 5® containing
5 mg of folic acid (group 2)

Outcomes RBC and serum folate levels.

Starting date December 2006.

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 61

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Koren 2013  (Continued)

Contact information

Gideon Koren
Director of the Mother Risk Program, Clinical Pharmacology and Toxicology
The Hospital for Sick Childen

Notes

Sponsor: The Hospital for Sick Children and Duchesnay Inc.

Linet 2011

Trial name or title

Follow-up study of late effects of periconceptional folic acid in mothers and offspring in the community
intervention program population: The Chinese children and families study

Methods

Observational study design: time perspective: retrospective.

Participants

500 Chinese mothers, fathers and their child aged 14-16 years who participated in the community intervention
programme from 1993 to 1996 living in Laoting and Tai ang counties, China and who provide consent.
Excluison criteria: not having been a singleton birth, missing data on pill usage, or missing data on gender

Interventions

The women and children who participated in the joint China-U.S. Community Intervention Program (CIP)
trial (N = 243,779 women treated or not treated with folic acid in the periconceptional period and their
offspring) represent unique cohorts whose periconceptional exposure to folic acid is well documented. This
study will follow a sample of 22,000 CIP mothers and their offspring (currently 14 to 17 years of age),
associated with periconceptional folic acid supplements

Outcomes

Vital status, medical history, and lifestyle habits, growth, physical development during the puberty period,
selected serious morbidity and mortality in offspring and risks of serious health outcomes and mortality in
mothers

Starting date

May 2011.

Contact information

Dr. Martha Linet
+1 (301) 496-6600

Email: linetm@mail.nih.gov

Notes

Sponsor: National Cancer Institute (NCI).

ELISA: enzyme-linked immunosorbent assay

RBC: red blood cell
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DATA AND ANALYSES

Comparison 1. Supplementation with any folate versus no intervention, placebo or other micronutrients without

folate (five trials)
No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Neural tube defects (All) 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
2 Neural tube defects (by scheme) 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
2.1 Daily supplementation 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
3 Neural tube defects (by daily 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
dose)
3.1 400 pg (0.4 mg) folic acid 1 261 Risk Ratio (M-H, Random, 95% CI) 0.17 [0.01, 4.21]
or less per day
3.2 More than 400 pg (0.4 4 6447 Risk Ratio (M-H, Random, 95% CI) 0.32 [0.17, 0.60]
mg) folic acid per day
4 Neural tube defects (by timing 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
of supplementation)
4.1 Periconceptional period 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
5 Neural tube defects (by history 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
of an affected pregnancy
-recurrence)
5.1 Yes 4 1846 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.18, 0.64]
5.2 No 1 4862 Risk Ratio (M-H, Random, 95% CI) 0.07 [0.00, 1.32]
6 Neural tube defects (by folate 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
compound)
6.1 Folic acid 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
7 Neural tube defects (by 5 6623 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.18, 0.63]
micronutrient composition)
7.1 Folate alone 2 709 Risk Ratio (M-H, Random, 95% CI) 0.24 [0.08, 0.73]
7.2 Folate + multiple 4 5914 Risk Ratio (M-H, Random, 95% CI) 0.40 [0.18, 0.85]
micronutrients
8 Neural tube defects (by malaria 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
setting at time of the study)
8.1 No 5 6708 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.17, 0.58]
9 Cleft lip (Al 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
10 Cleft lip (by scheme) 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
10.1 Daily supplementation 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
11 Cleft lip (by daily dose) 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
11.1 400 pg (0.4 mg) folic 1 261 Risk Ratio (M-H, Random, 95% CI) 0.17 [0.01, 4.21]
acid or less per day
11.2 More than 400 pg (0.4 2 5351 Risk Ratio (M-H, Random, 95% CI) 1.30 [0.29, 5.80]
mg) folic acid per day
12 Cleft lip (by timing of 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
supplementation)
12.1 Periconceptional period 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]
13 Cleft lip (by history of an 3 5612 Risk Ratio (M-H, Random, 95% CI) 0.79 [0.14, 4.36]

affected pregnancy -recurrence)
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13.1 Yes
13.2 No
14 Cleft lip (by folate compound)
14.1 Folic acid
15 Cleft lip (by micronutrient
composition)
15.1 Folate alone
15.2 Folate + multiple
micronutrients
16 Cleft lip (by malaria setting at
the time of the study)
16.1 No
17 Cleft palate (All)
18 Cleft palate (by scheme)
18.1 Daily supplementation
19 Cleft palate (by daily dose)
19.1 More than 400 pg (0.4
mg) folic acid per day
19.2 400 pg (0.4 mg) folic
acid or less per day
20 Cleft palate (by timing of
supplementation)
20.1 Periconceptional period
21 Cleft palate (by history of an
affected pregnancy -recurrence)
21.1 Yes
21.2 No
22 Cleft palate (by folate
compound)
22.1 Folic acid
23 Cleft palate (by micronutrient
composition)
23.1 Folate alone
23.2 Folate + multiple
micronutrients
24 Cleft palate (by malaria setting
at the time of the study)
24.1 No
25 Congenital cardiovascular
anomalies (All)
26 Congenital cardiovascular
anomalies (by scheme)
26.1 Daily supplementation
27 Congenital cardiovascular
anomalies (by daily dose)
27.1 400 pg (0.4 mg) folic
acid or less per day
27.2 More than 400 pg (0.4
mg) folic acid per day

PR W W =N

0 =

BN W W W W

1456
4156
5612
5612
5527

598
4929

5612
5612
5612
5612
5612
5612
5351
261

5612

5612
5612

1456
4156
5612

5612
5612

598
5014

5612

5612
5612

5612

5612
5612

261

5351

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.17 [0.01, 4.21]
1.30 [0.29, 5.80]
0.79 [0.14, 4.36]
0.79 [0.14, 4.36]
1.02 [0.26, 3.96]

0.0 [0.0, 0.0]
1.02 [0.26, 3.96]

0.79 [0.14, 4.36]
0.79 [0.14, 4.36]
0.73 [0.05, 10.89]
0.73 [0.05, 10.89]
0.73 [0.05, 10.89]
0.73 [0.05, 10.89]
0.73 [0.05, 10.89]
0.0 [0.0, 0.0]
0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.73 [0.05, 10.89]

3.05 [0.12, 74.61]
0.20 [0.01, 4.06]
0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.73 [0.05, 10.76]

3.02 [0.12, 73.84]
0.20 [0.01, 4.00]

0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.57 [0.24, 1.33]

0.57 [0.24, 1.33]

0.57 [0.24, 1.33]
0.57 [0.24, 1.33]

0.10 [0.01, 2.14]

0.66 [0.27, 1.60]
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28 Congenital cardiovascular
anomalies (by timing of
supplementation)

28.1 Periconceptional period

29 Congenital cardiovascular
anomalies (by history of
an affected pregnancy
-recurrence))

29.1 Yes
29.2 No

30 Congenital cardiovascular
anomalies (by folate
compound)

30.1 Folic acid

31 Congenital cardiovascular
anomalies (by micronutrient
composition)

31.1 Folate alone
31.2 Folate + multiple
micronutrients

32 Congenital cardiovascular
anomalies (by malaria setting at
the time of the study)

32.1 No

33 Other congenital anomalies
(All)

34 Other congenital anomalies (by
scheme)

34.1 Daily supplementation

35 Other congenital anomalies (by
daily dose)

35.1 400 pg (0.4 mg) folic
acid or less per day

35.2 More than 400 pg (0.4
mg) folic acid per day

36 Other congenital anomalies (by
timing of supplementation)

36.1 Periconceptional period

37 Other congenital anomalies
(by history of an affected
pregnancy -recurrence)

37.1 Yes
37.2 No

38 Other congenital anomalies (by

folate compound)
38.1 Folic acid
39 Other congenital anomalies (by
micronutrient composition)
39.1 Folate alone
39.2 Folate + other
micronutrients

5612

5612
5612

1456
4156
5612

5612
5351

1195

4156

5612

5612

5612

5612

5612
5612

261

5351

5612

5612

5612

1456
4156
5612

5612
5612

598
5014

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

0.57 [0.24, 1.33]

0.57 [0.24, 1.33]
0.57 [0.24, 1.33]

0.40 [0.08, 2.11]
0.65 [0.23, 1.82]
0.57 [0.24, 1.33]

0.57 [0.24, 1.33]
0.66 [0.27, 1.60]

0.68 [0.11, 4.04]
0.65 [0.23, 1.82]
0.57 [0.24, 1.33]
0.57 [0.24, 1.33]
0.94 [0.53, 1.66]
0.94 [0.53, 1.66]

0.94 [0.53, 1.66]
0.94 [0.53, 1.66]

0.86 [0.32, 2.30]
0.99 [0.40, 2.42]
0.94 [0.53, 1.66]
0.94 [0.53, 1.66]

0.94 [0.53, 1.66]

1.27 [0.69, 2.34]
0.65 [0.36, 1.18]
0.94 [0.53, 1.66]

0.94 [0.53, 1.60]
0.93 [0.58, 1.51]

1.26 [0.34, 4.64]
0.93 [0.50, 1.71]
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40 Other congenital anomalies (by
malaria setting at the time of
the study)

40.1 No

41 Miscarriage (All)

42 Miscarriage (by scheme)

42.1 Daily supplementation

43 Miscarriage (by daily dose)

43.1 400 pg (0.4 mg) folic
acid or less per day

43.2 More than 400 pg (0.4
mg) folic acid per day

44 Miscarriage (by timing of
supplementation)

44.1 Periconceptional period

45 Miscarriage (by history of an
affected pregnancy -recurrence)

45.1 Yes
45.2 No

46 Miscarriage (by folate

compound)
46.1 Folic acid

47 Miscarriage (by micronutrient

compound)

47.1 Folate alone

47.2 Folate + multiple
micronutrients

48 Miscarriage (by malaria setting
at the time of the study)

48.1 No

49 Spina bifida

50 Anencephaly

51 Stillbirths

52 Elective termination of
pregnancy for fetal anomalies

53 Low birthweight (less than
2500 g)

54 Macrosomia (birthweight
greater than 4000 g)

55 Preterm birth (less than 37
weeks gestation)

56 Multiple pregnancy

(S8}

L VAN BV, BV, O]

N N NS VIRV

5612

5612
7391
7391
7391
7391
281

7110

7391

7391
7391

2033
5358
7391

7391
7283

795
6488

7370
7370
4546
4807
6597
7110
5048
4862
4862

7280

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.94 [0.53, 1.66]

0.94 [0.53, 1.66]
1.10 [0.94, 1.28]
1.10 [0.94, 1.28]
1.10 [0.94, 1.28]
1.10 [0.94, 1.28]
1.31 [0.57, 3.03]

1.06 [0.86, 1.31]
1.10 [0.94, 1.28]

1.10 [0.94, 1.28]
1.10 [0.94, 1.28]

0.97 [0.68, 1.40]
1.15 [0.98, 1.34]
1.10 [0.94, 1.28]

1.10 [0.94, 1.28]
1.07 [0.90, 1.28]

0.97 [0.66, 1.44]
1.02 [0.74, 1.42]

1.01 [0.77, 1.33]
1.01 [0.77, 1.33]
0.32 [0.06, 1.62]
0.36 [0.13, 1.03]
1.05 [0.54, 2.05]
0.29 [0.15, 0.56]
1.13 [0.84, 1.52]
0.98 [0.79, 1.22]

1.14 [0.93, 1.41]

1.38 [0.89, 2.14]
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Comparison 2. Supplementation with folic acid alone versus no treatment or placebo (one trial)

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Neural tube defects (All) 1 111 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.08, 2.23]
2 Miscarriage (All) 1 111 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.05, 13.25]
3 Spina bifida 1 111 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.04, 4.55]
4 Anencephaly 1 111 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.04, 4.55]
5 Elective termination of 1 111 Risk Ratio (M-H, Random, 95% CI) 0.28 [0.01, 6.83]

pregnancy for fetal anomalies

Comparison 3. Supplementation with folate plus other micronutrients versus other micronutrients without folate

(four trials)

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size
1 Neural tube defects (All) 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
2 Neural tube defects (by scheme) 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
2.1 Daily supplementation 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
3 Neural tube defects (by daily 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
dose)
3.1 400 pg (0.4 mg) folic acid 1 176 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
or less per day
3.2 More than 400 pg (0.4 3 6336 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.15, 0.61]
mg) folic acid per day
4 Neural tube defects (by timing 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
of supplementation)
4.1 Periconceptional period 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
5 Neural tube defects (by history 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
of an affected pregnancy
-recurrence)
5.1 Yes 3 1650 Risk Ratio (M-H, Random, 95% CI) 0.33 [0.17, 0.66]
5.2 No 1 4862 Risk Ratio (M-H, Random, 95% CI) 0.07 [0.00, 1.32]
6 Neural tube defects (by folate 4 6513 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
compound)
6.1 Folic acid 4 6513 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
7 Neural tube defects (by 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.32 [0.16, 0.64]
micronutrient composition)
7.1 Folate alone 1 598 Risk Ratio (M-H, Random, 95% CI) 0.15 [0.04, 0.68]
7.2 Folate + multiple 4 5914 Risk Ratio (M-H, Random, 95% CI) 0.40 [0.18, 0.85]
micronutrients
8 Neural tube defects (by malaria 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
setting at time of the study)
8.1 No 4 6512 Risk Ratio (M-H, Random, 95% CI) 0.31 [0.16, 0.60]
9 Cleft lip (All) 3 5527 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.26, 3.96]
10 Cleft lip (by scheme) 3 5527 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.26, 3.96]
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10.1 Daily supplementation
11 Cleft lip (by daily dose)
11.1 400 pg (0.4 mg) folic
acid or less per day
11.2 More than 400 pg (0.4
mg) folic acid per day
12 Cleft lip (by timing of
supplementation)
12.1 Periconceptional period
13 Cleft lip (by history of an
affected pregnancy -recurrence)
13.1 Yes
13.2 No
14 Cleft lip (by folate compound)
14.1 Folic acid
15 Cleft lip (by micronutrient
composition)
15.1 Folate alone
15.2 Folate + multiple
micronutrients
16 Cleft lip (by malaria setting at
the time of the study)
16.1 No
17 Cleft palate (All)
18 Cleft palate (by scheme)
18.1 Daily supplementation
19 Cleft palate (by daily dose)
19.1 400 pg (0.4 mg) folic
acid or less per day
19.2 More than 400 pg (0.4
mg) folic acid per day
20 Cleft palate (by timing of
supplementation)
20.1 Periconceptional period
21 Cleft palate (by history of an
affected pregnancy -recurrence)
21.1 Yes
21.2 No
22 Cleft palate (by folate
compound)
22.1 Folic acid
23 Cleft palate (by micronutrient
composition)
23.1 Folate alone
23.2 Folate + multiple
micronutrients
24 Cleft palate (by malaria setting
at the time of the study)
24.1 No
25 Congenital cardiovascular
anomalies (All)

W W

P W W =N

W =

— W W W W

5527
5527
176

5351

5527

5527
5527

1371
4156
5527
5527
5527

598
4929

5527

5527
5527
5527
5527
5527

176

5351

5527

5527
5527

1371
4156
5527

5527
5527

598
4929

5527

5527
5527

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

1.02 [0.26, 3.96]
1.02 [0.26, 3.96]
0.34 [0.01, 8.26]

1.30 [0.29, 5.80]
1.02 [0.26, 3.96]

1.02 [0.26, 3.96]
1.02 [0.26, 3.96]

0.34 [0.01, 8.26]
1.30 [0.29, 5.80]
1.02 [0.26, 3.96]
1.02 [0.26, 3.96]
1.02 [0.26, 3.96]

0.0 [0.0, 0.0]
1.02 [0.26, 3.96]

1.02 [0.26, 3.96]

1.02
0.73

0.26, 3.96]
0.05, 10.89
0.73 [0.05, 10.89
0.73 [0.05, 10.89
0.73 [0.05, 10.89
0.0 [0.0, 0.0]

—_ = = =
—_ =

0.73 [0.05, 10.89]

0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.73 [0.05, 10.89]

3.05 [0.12, 74.61]
0.20 [0.01, 4.00]
0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.73 [0.05, 10.706]

3.02 [0.12, 73.84]
0.20 [0.01, 4.00]

0.73 [0.05, 10.89]

0.73 [0.05, 10.89]
0.60 [0.25, 1.41]
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26 Congenital cardiovascular
anomalies (by scheme)
26.1 Daily supplementation
27 Congenital cardiovascular
anomalies (by daily dose)
27.1 400 pg (0.4 mg) folic
acid or less per day
27.2 More than 400 pg (0.4
mg) folic acid per day
28 Congenital cardiovascular
anomalies (by timing of
supplementation)
28.1 Periconceptional period
29 Congenital cardiovascular
anomalies (by history of
an affected pregnancy
-recurrence))
29.1 Yes
29.2 No
30 Congenital cardiovascular
anomalies (by folate
compound)
30.1 Folic acid
31 Congenital cardiovascular
anomalies (by micronutrient
composition)
31.1 Folate alone
31.2 Folate + multiple
micronutrients
32 Congenital cardiovascular
anomalies (by malaria setting at
the time of the study)
32.1 No
33 Other congenital anomalies
(All)
34 Other congenital anomalies (by
scheme)
34.1 Daily supplementation
35 Other congenital anomalies (by
daily dose)
35.1 400 pg (0.4 mg) folic
acid or less per day
35.2 More than 400 pg (0.4
mg) folic acid per day
36 Other congenital anomalies (by
timing of supplementation)
36.1 Periconceptional period
37 Other congenital anomalies
(by history of an affected
pregnancy -recurrence)

37.1 Yes

2

5527

5527
5527

176

5351

5527

5527
5527

1371
4156
5527

5527
5527

598

4929

5527

5527

5527

5527

5527
5527

176

5351

5527

5527

5527

1371

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.60 [0.25, 1.41]

0.60 [0.25, 1.41]
0.60 [0.25, 1.41]

0.20 [0.01, 4.20]

0.66 [0.27, 1.60]

0.60 [0.25, 1.41]

0.60 [0.25, 1.41]
0.60 [0.25, 1.41]

0.50 [0.11, 2.31]
0.65 [0.23, 1.82]
0.60 [0.25, 1.41]

0.60 [0.25, 1.41]
0.60 [0.25, 1.41]

1.01 [0.06, 16.02]
0.57 [0.23, 1.40]
0.60 [0.25, 1.41]
0.60 [0.25, 1.41]
0.98 [0.54, 1.77]
0.98 [0.54, 1.77]

0.98 [0.54, 1.77]
0.98 [0.54, 1.77]

1.02 [0.34, 3.05]
0.99 [0.40, 2.42]
0.98 [0.54, 1.77]
0.98 [0.54, 1.77]

0.98 [0.54, 1.77]

1.39 [0.74, 2.62]
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37.2 No
38 Other congenital anomalies (by
folate compound)
38.1 Folic acid
39 Other congenital anomalies (by
micronutrient composition)
39.1 Folate alone
39.2 Folate + other
micronutrients
40 Other congenital anomalies (by
malaria setting at the time of
the study)
40.1 No
41 Miscarriage (All)
42 Miscarriage (by scheme)
42.1 Daily supplementation
43 Miscarriage (by daily dose)
43.1 400 pg (0.4 mg) folic
acid or less per day
43.2 More than 400 pg (0.4
mg) folic acid per day
44 Miscarriage (by timing of
supplementation)
44.1 Periconceptional period
45 Miscarriage (by history of an
affected pregnancy -recurrence)
45.1 Yes
45.2 No
46 Miscarriage (by folate
compound)
46.1 Folic acid
47 Miscarriage (by micronutrient
compound)
47.1 Folate alone
47.2 Folate + multiple
micronutrients
48 Miscarriage (by malaria setting
at the time of the study)
48.1 No
49 Spina bifida
50 Anencephaly
51 Stillbirths
52 Elective termination of
pregnancy for fetal anomalies
53 Low birthweight (less than
2500 g)
54 Macrosomia (birthweight
greater than 4000 g)
55 Preterm birth (less than 37
weeks gestation)
56 Multiple pregnancy

— R R A W

RS NS S

4156
5527

5527
5527

598
4929

5527
5527
7187
7187
7187

7187
188

6999

7187

7187
7187

1829
5358
7187

7187
7187

684
6503

7187
7187
4435
4611
6512
6999
5048
4862
4862

7187

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.65 [0.36, 1.18]
0.98 [0.54, 1.77]

0.98 [0.54, 1.77]
0.97 [0.59, 1.60]

1.26 [0.34, 4.64]
0.98 [0.51, 1.86]

0.98 [0.54, 1.77]
0.98 [0.54, 1.77]
1.08 [0.87, 1.32]
1.08 [0.87, 1.32]
1.08 [0.87, 1.32]
1.08 [0.87, 1.32]
1.31 [0.51, 3.38]
1.04 [0.81, 1.35]

1.08 [0.87, 1.32]

1.08 [0.87, 1.32]
1.08 [0.87, 1.32]

0.92 [0.56, 1.53]
1.15 [0.98, 1.34]
1.08 [0.87, 1.32]

1.08 [0.87, 1.32]
1.09 [0.92, 1.29]

0.98 [0.66, 1.45]
1.09 [0.85, 1.39]

1.08 [0.87, 1.32]
1.08 [0.87, 1.32]
0.26 [0.03, 2.31]
0.38 [0.12, 1.22]
1.09 [0.56, 2.12]
0.29 [0.15, 0.57]
1.13 [0.84, 1.52]
0.98 [0.79, 1.22]
1.14 [0.93, 1.41]

1.39 [0.90, 2.17]
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Comparison 4. Supplementation with folate plus other micronutrients versus the same other micronutrients
without folate (two trials)

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size
1 Neural tube defects (All) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
2 Neural tube defects (by scheme) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
2.1 Daily supplementation 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
3 Neural tube defects (by daily 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
dose)
3.1 400 pg (0.4 mg) folic acid 1 176 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
or less per day
3.2 More than 400 pg (0.4 1 1195 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.71]
mg) folic acid per day
4 Neural tube defects (by timing 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
of supplementation)
4.1 Periconceptional period 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
5 Neural tube defects (by history 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
of an affected pregnancy
-recurrence)
5.1 Yes 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
6 Neural tube defects (by folate 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
compound)
6.1 Folic acid 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
7 Neural tube defects (by 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.32 [0.13, 0.78]
micronutrient composition)
7.1 Folate alone 1 598 Risk Ratio (M-H, Random, 95% CI) 0.15 [0.04, 0.68]
7.2 Folate + multiple 2 773 Risk Ratio (M-H, Random, 95% CI) 0.49 [0.16, 1.48]
micronutrients
8 Neural tube defects (by malaria 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
setting at time of the study)
8.1 No 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.29 [0.12, 0.70]
9 Cleft lip (All) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
10 Cleft lip (by scheme) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
10.1 Daily supplementation 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
11 Cleft lip (by daily dose) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
11.1 400 pg (0.4 mg) folic 1 176 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
acid or less per day
11.2 More than 400 pg (0.4 1 1195 Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]
mg) folic acid per day
12 Cleft lip (by timing of 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
supplementation)
12.1 Periconceptional period 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
13 Cleft lip (by history of an 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
affected pregnancy -recurrence)
13.1 Yes 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
14 Cleft lip (by folate compound) 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
14.1 Folic acid 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]
15 Cleft lip (by micronutrient 2 1371 Risk Ratio (M-H, Random, 95% CI) 0.34 [0.01, 8.26]

composition)
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15.1 Folate alone
15.2 Folate + multiple
micronutrients
16 Cleft lip (by malaria setting at
the time of the study)
16.1 No
17 Cleft palate (All)
18 Cleft palate (by scheme)
18.1 Daily supplementation
19 Cleft palate (by daily dose)
19.1 400 pg (0.4 mg) folic
acid or less per day
19.2 More than 400 pg (0.4
mg) folic acid per day
20 Cleft palate (by timing of
supplementation)
20.1 Periconceptional period
21 Cleft palate (by history of an
affected pregnancy -recurrence)
21.1 Yes
22 Cleft palate (by folate
compound)
22.1 Folic acid
23 Cleft palate (by micronutrient
composition)
23.1 Folate alone
23.2 Folate + multiple
micronutrients
24 Cleft palate (by malaria setting
at the time of the study)
24.1 No
25 Congenital cardiovascular
anomalies (All)
26 Congenital cardiovascular
anomalies (by scheme)
26.1 Daily supplementation
27 Congenital cardiovascular
anomalies (by daily dose)
27.1 400 pg (0.4 mg) folic
acid or less per day
27.2 More than 400 pg (0.4
mg) folic acid per day
28 Congenital cardiovascular
anomalies (by timing of
supplementation)
28.1 Periconceptional period
29 Congenital cardiovascular
anomalies (by history of
an affected pregnancy
-recurrence))

29.1 Yes
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Risk Ratio (M-H, Random, 95% CI)
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Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
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Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

0.0 [0.0, 0.0]
0.34 [0.01, 8.26]

0.34 [0.01, 8.26]

0.34
3.05

0.01, 8.26]
0.12, 74.61
3.05 [0.12, 74.61
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3.05 [0.12, 74.61
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3.05 [0.12, 74.61]
3.05 [0.12, 74.61]

3.05 [0.12, 74.61]
3.02 [0.12, 73.84]

3.02 [0.12, 73.84]
0.0 [0.0, 0.0]

3.05 [0.12, 74.61]

3.05 [0.12, 74.61]
0.50 [0.11, 2.31]

0.50 [0.11, 2.31]

0.50 [0.11, 2.31]
0.50 [0.11, 2.31]

0.20 [0.01, 4.20]

0.68 [0.11, 4.04]

0.50 [0.11, 2.31]

0.50 [0.11, 2.31]
0.50 [0.11, 2.31]

0.50 [0.11, 2.31]
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30 Congenital cardiovascular
anomalies (by folate
compound)

30.1 Folic acid

31 Congenital cardiovascular
anomalies (by micronutrient
composition)

31.1 Folate alone
31.2 Folate + multiple
micronutrients

32 Congenital cardiovascular
anomalies (by malaria setting at
the time of the study)

32.1 No

33 Other congenital anomalies
(All)

34 Other congenital anomalies (by
scheme)

34.1 Daily supplementation

35 Other congenital anomalies (by
daily dose)

35.1 400 pg (0.4 mg) folic
acid or less per day

35.2 More than 400 pg (0.4
mg) folic acid per day

36 Other congenital anomalies (by
timing of supplementation)

36.1 Periconceptional period

37 Other congenital anomalies
(by history of an affected
pregnancy -recurrence)

37.1 Yes

38 Other congenital anomalies (by

folate compound)
38.1 Folic acid
39 Other congenital anomalies (by
micronutrient composition)
39.1 Folate alone
39.2 Folate + other
micronutrients

40 Other congenital anomalies (by
malaria setting at the time of
the study)

40.1 No

41 Miscarriage (All)

42 Miscarriage (by scheme)

42.1 Daily supplementation

43 Miscarriage (by daily dose)

43.1 400 pg (0.4 mg) folic

acid or less per day
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1.01 [0.06, 16.02]
0.36 [0.05, 2.35]
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1.39 [0.74, 2.62]
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1.39 [0.74, 2.62]
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1.39 [0.74, 2.62]
1.39 [0.74, 2.62]
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1.39 [0.73, 2.62]
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1.43 [0.69, 2.97]
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1.39 [0.74, 2.62]
1.08 [0.82, 1.41]
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1.31 [0.51, 3.38]
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43.2 More than 400 pg (0.4
mg) folic acid per day
44 Miscarriage (by timing of
supplementation)
44.1 Periconceptional period
45 Miscarriage (by history of an
affected pregnancy -recurrence)
45.1 Yes
46 Miscarriage (by folate
compound)
46.1 Folic acid
47 Miscarriage (by micronutrient
compound)
47.1 Folate alone
47.2 Folate + multiple
micronutrients
48 Miscarriage (by malaria setting
at the time of the study)
48.1 No
49 Anencephaly
50 Stillbirths
51 Elective termination of
pregnancy for fetal outcomes
52 Multiple pregnancy
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Analysis 1.1. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome | Neural tube defects (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: | Neural tube defects (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 0/2471 6/2391 r 47 % 0.07[0.00, 1.32]
ICMR 2000 4137 10/142 — 299 % 041[0.13,1.29]
Kirke 1992 0/172 1/89 -1 38% 0.17[001,421]
Laurence 1981 2/60 4/51 T 14.1 % 043[008,223]
MRC 1991 6/593 21/602 & 47.6 % 029[0.12,071]
Total (95% CI) 3433 3275 h 100.0 % 0.31[0.17, 0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Not applicable
0001001 O.1 | 10100 1000
Folate supplementation No folate
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Analysis 1.2. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 2 Neural tube defects (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 2 Neural tube defects (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 0/2471 6/2391 B 47 % 0.07[0.00, 1.32]
ICMR 2000 4137 10/142 o 299 % 0411013, 129]
Kirke 1992 0/172 1/89 - 1 38% 0.17[001,421]
Laurence 1981 2/60 4/51 T 14.1 % 043[008,223]
MRC 1991 6/593 21/602 = 47.6 % 029[0.12,071]
Total (95% CI) 3433 3275 - 100.0 % 0.31[0.17, 0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.3. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 3 Neural tube defects (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 3 Neural tube defects (by daily dose)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- -
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/172 1/89 - 1 38 % 0.17[001,421]
Subtotal (95% CI) 172 89 T 3.8 % 0.17 [ 0.01, 4.21 ]
Total events: O (Folate supplementation), | (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 02471 6/2391 * T 47 % 0.07[0.00, 1.32]
ICMR 2000 4/137 10/142 B 299 % 041[0.13,129]
Laurence 1981 2/60 4/51 - 14.1 % 043[008,223]
MRC 1991 6/593 21/602 —i 47.6 % 029[0.12,071]
Subtotal (95% CI) 3261 3186 - 96.2 % 0.32[0.17, 0.60 ]
Total events: |2 (Folate supplementation), 41 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.39, df = 3 (P = 0.71); I> =0.0%
Test for overall effect: Z = 3.52 (P = 0.00043)
Total (95% CI) 3433 3275 - 100.0 % 0.31[0.17, 0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Chi2 = 0.14, df = | (P = 0.71), > =0.0%
00l 0.1 | 10 100

Folate supplementation

No folate
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Analysis 1.4. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 4 Neural tube defects (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 4 Neural tube defects (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
| Periconceptional period
Czeizel 1994 0/2471 6/2391 D e— 47 % 0.07[0.00, 1.32]
ICMR 2000 4/137 10/142 — 299 % 041[0.13,1.29]
Kirke 1992 0/172 1/89 - 1 38% 0.17[001,421]
Laurence 1981 2/60 4/51 T 14.1 % 043[008,223]
MRC 1991 6/593 21/602 - 47.6 % 029[0.12,071]
Total (95% CI) 3433 3275 -> 100.0 % 0.31[0.17,0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.5. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 5 Neural tube defects (by history of an affected pregnancy
-recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 5 Neural tube defects (by history of an affected pregnancy -recurrence)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Yes
ICMR 2000 4/137 10/142 B 299 % 041 [0.13,1.29]
Kirke 1992 0/172 1/89 - 1 38% 0.17[001,4.21]
Laurence 1981 2/60 4/51 I 14.1 % 043[008,223]
MRC 1991 6/593 21/602 —i 47.6 % 029[0.12,071]
Subtotal (95% CI) 962 884 - 95.3 % 0.34 [ 0.18, 0.64 ]
Total events: |2 (Folate supplementation), 36 (No folate)
Heterogeneity: Tau? = 0.0; Chi> = 048, df = 3 (P = 0.92); I> =0.0%
Test for overall effect: Z = 3.36 (P = 0.00078)
2 No
Czeizel 1994 072471 6/2391 A 4.7 % 007000, 1.32]
Subtotal (95% CI) 2471 2391 I 4.7 % 0.07 [ 0.00, 1.32 ]
Total events: O (Folate supplementation), 6 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.77 (P = 0.077)
Total (95% CI) 3433 3275 - 100.0 % 0.31[0.17,0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Chi2 = 1.01, df = | (P =0.32), > =1%

00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.6. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 6 Neural tube defects (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 6 Neural tube defects (by folate compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl cl
| Folic acid
Czeizel 1994 0/2471 6/2391 D — 47 % 0.07[0.00, 1.32]
ICMR 2000 4137 10/142 — 299 % 041[0.13,129]
Kirke 1992 0/172 1/89 . 38 % 0.17[001,421]
Laurence 1981 2/60 4/51 T 14.1 % 043[008,223]
MRC 1991 6/593 211602 —- 47.6 % 029[0.12,071]
Total (95% CI) 3433 3275 - 100.0 % 0.31[0.17, 0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.7. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 7 Neural tube defects (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 7 Neural tube defects (by micronutrient composition)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N | Cl
| Folate alone
Laurence 1981 2/60 4/51 T 145 % 043[008,223]
MRC 1991 2/298 13/300 - 18.1 % 0.15[0.04, 0.68]
Subtotal (95% CI) 358 351 —— 32.6 % 0.24 [ 0.08, 0.73 ]
Total events: 4 (Folate supplementation), 17 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.82, df = | (P = 0.37); I> =0.0%
Test for overall effect: Z = 2.52 (P = 0.012)
2 Folate + multiple micronutrients
Czeizel 1994 0/2471 6/2391 ‘ T 48 % 0.07[0.00, 1.32]
ICMR 2000 4/137 10/142 - 30.7 % 041[0.13,1.29]
Kirke 1992 0/87 1/89 - 1 39% 0.34[001,826]
MRC 1991 41295 8/302 — 280 % 051 [0.16, 1.68]
Subtotal (95% CI) 2990 2924 - 67.4 % 0.40 [ 0.18, 0.85 ]
Total events: 8 (Folate supplementation), 25 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.58, df = 3 (P = 0.66); I> =0.0%
Test for overall effect: Z = 2.37 (P = 0.018)
Total (95% CI) 3348 3275 - 100.0 % 0.34 [ 0.18, 0.63 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? =293, df =5 (P = 0.71); I> =0.0%
Test for overall effect: Z = 3.38 (P = 0.00072)
Test for subgroup differences: Chi2 = 0.51, df = | (P = 0.47), I> =0.0%
00l 0.1 | 10 100
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No folate
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Analysis 1.8. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 8 Neural tube defects (by malaria setting at time of the
study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 8 Neural tube defects (by malaria setting at time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
I No
Czeizel 1994 0/2471 6/2391 D — 47 % 0.07[0.00, 1.32]
ICMR 2000 4/137 10/142 o 299 % 041[0.13,129]
Kirke 1992 0/172 1/89 . 38 % 0.17[001,421]
Laurence 1981 2/60 4/51 T 14.1 % 043[008,223]
MRC 1991 6/593 211602 —- 47.6 % 029[0.12,071]
Total (95% CI) 3433 3275 - 100.0 % 0.31[0.17, 0.58 ]
Total events: |2 (Folate supplementation), 42 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.53, df = 4 (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.66 (P = 0.00025)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.9. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 9 Cleft lip (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 9 Cleft lip (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl cl
Czeizel 1994 42104 3/2052 R 753% 130[029,580]
Kirke 1992 0/172 1/89 — 24.7 % 0.177001,421]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2869 2743 — 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.42; Chi? = .26, df = | (P = 0.26); > =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Not applicable
0.001 001 0. 10100 1000
Folate supplementation No folate
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Analysis 1.10. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 10 Cleft lip (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 10 Cleft lip (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
- M-
HRandom,95% H.Random 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 42104 3/2052 753 % 1.30[029,580]
Kirke 1992 0/172 1/89 - 1 24.7 % 0.17[001,421]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2869 2743 —— 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 042; Chi? = 1.26, df = | (P = 0.26); I =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.11. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome |1 Cleft lip (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: || Cleft lip (by daily dose)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/172 1/89 - 71 24.7 % 0.17[001,421]
Subtotal (95% CI) 172 89 T 24.7 % 0.17 [ 0.01, 4.21]
Total events: O (Folate supplementation), | (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 42104 3/2052 —il— 753% 130[029,580]
MRC 1991 0/593 0/602 Not estimable
Subtotal (95% CI) 2697 2654 —— 75.3 % 1.30 [ 0.29, 5.80 ]
Total events: 4 (Folate supplementation), 3 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.34 (P = 0.73)
Total (95% CI) 2869 2743 — 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 042; Chi? = 1.26, df = | (P = 0.26); 1> =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Chi? = 1.26, df = | (P = 0.26), I> =20%
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.12. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 12 Cleft lip (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 12 Cleft lip (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
| Periconceptional period
Czeizel 1994 412104 302052 —— 753 % 130 [0.29, 5.80 ]
Kirke 1992 0/172 1/89 — 247 % 0.17[ 001, 421]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2869 2743 T 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.42; Chi?2 = .26, df = | (P = 0.26); > =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.13. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 13 Cleft lip (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: |3 Cleft lip (by history of an affected pregnancy -recurrence)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom 5%
n/N n/N | Cl

| Yes

Kirke 1992 0/172 1/89 - 71 24.7 % 0.17[001,421]

MRC 1991 0/593 0/602 Not estimable
Subtotal (95% CI) 765 691 T 24.7 % 0.17 [ 0.01, 4.21]
Total events: O (Folate supplementation), | (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.08 (P = 0.28)
2 No

Czeizel 1994 42104 3/2052 1 753 % 1.30[029,580]
Subtotal (95% CI) 2104 2052 75.3 % 1.30 [ 0.29, 5.80 ]
Total events: 4 (Folate supplementation), 3 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.34 (P = 0.73)
Total (95% CI) 2869 2743 — 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.42; Chi? = .26, df = | (P = 0.26); I> =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Chi> = 1.26, df = | (P = 0.26), I> =20%

0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.14. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 14 Cleft lip (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 4 Cleft lip (by folate compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
| Folic acid
Creizel 1994 412104 3/2052 —— 753 % 130 [0.29, 5.80 ]
Kirke 1992 0/172 1/89 — 247 % 0.17[ 001, 421]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2869 2743 T 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.42; Chi?2 = .26, df = | (P = 0.26); > =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.15. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 15 Cleft lip (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: |5 Cleft lip (by micronutrient composition)

| Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N | Cl

| Folate alone

MRC 1991 0/298 0/300 Not estimable
Subtotal (95% CI) 298 300 Not estimable
Total events: O (Folate supplementation), O (No folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 Folate + multiple micronutrients

Czeizel 1994 412104 32052 —— 820 % 130 [ 029,580 ]

Kirke 1992 0/87 1/89 - 1T 18.0 % 034[001,826]

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 2486 2443 B 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Total (95% CI) 2784 2743 ——— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Folate supplementation No folate
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Analysis 1.16. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 16 Cleft lip (by malaria setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 16 Cleft lip (by malaria setting at the time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl cl
I No
Czeizel 1994 412104 32052 —l— 753 % 130 [029,5.80]
Kirke 1992 0/172 1/89 — T 24.7 % 0.177001,421]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2869 2743 ——— 100.0 % 0.79 [ 0.14, 4.36 ]
Total events: 4 (Folate supplementation), 4 (No folate)
Heterogeneity: Tau? = 0.42; Chi?2 = .26, df = | (P = 0.26); > =21%
Test for overall effect: Z = 027 (P = 0.79)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.17. Comparison | Supplementation with any folate versus no intervention, placebo or other

micronutrients without folate (five trials), Outcome 17 Cleft palate (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 17 Cleft palate (All)

Folate

supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio

HRandom95% HRandom95%

n/N n/N | Cl
Czeizel 1994 0/2104 2/2052 — 517 % 020[ 001,406 ]
Kirke 1992 0/172 0/89 Not estimable
MRC 1991 1/593 0/602 — 483 % 305[0.12, 7461 ]
Total (95% CI) 2869 2743 ——— 100.0 % 0.73 [ 0.05, 10.89 ]

Total events: | (Folate supplementation), 2 (No folate)

Heterogeneity: Tau? = 1.26; Chi2 = 1.50, df = | (P = 0.22); > =33%

Test for overall effect: Z = 022 (P = 0.82)

Test for subgroup differences: Not applicable
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Analysis 1.18. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 18 Cleft palate (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 18 Cleft palate (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl
| Daily supplementation
Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]
Kirke 1992 0/172 0/89 Not estimable
MRC 1991 1/593 0/602 — 48.3 % 305[0.12, 7461 ]
Total (95% CI) 2869 2743 ———— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi> = 1.50, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.19. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 19 Cleft palate (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: |19 Cleft palate (by daily dose)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N |
| More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]
MRC 1991 1/593 0/602 — 483 % 305[0.12, 7461 ]
Subtotal (95% CI) 2697 2654 T 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
2400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/172 0/89 Not estimable
Subtotal (95% CI) 172 89 Not estimable
Total events: O (Folate supplementation), O (No folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 2869 2743 T 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi> = 1.50, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 1.20. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 20 Cleft palate (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 20 Cleft palate (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| Periconceptional period
Czeizel 1994 0/2104 2/2052 — 51.7 % 020[001,4.06]
Kirke 1992 0/172 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483% 305[0.12, 7461 ]
Total (95% CI) 2869 2743 — 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi?2 = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation No folate
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Analysis 1.21. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 21 Cleft palate (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 2| Cleft palate (by history of an affected pregnancy -recurrence)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom95%
n/N n/N |

| Yes

Kirke 1992 0/172 0/89 Not estimable

MRC 1991 1/593 0/602 — 483 % 305[0.12, 7461 ]
Subtotal (95% CI) 765 691 — 48.3 % 3.05 [ 0.12, 74.61 ]
Total events: | (Folate supplementation), O (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
2 No

Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]
Subtotal (95% CI) 2104 2052 T—— 51.7 % 0.20 [ 0.01, 4.06 ]
Total events: O (Folate supplementation), 2 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 2869 2743 ——— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Chi> = 149, df = | (P = 022), I> =33%
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Analysis 1.22. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 22 Cleft palate (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 22 Cleft palate (by folate compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| Folic acid
Czeizel 1994 0/2104 2/2052 — 51.7 % 020[001,4.06]
Kirke 1992 0/172 0/89 Not estimable
MRC 1991 1/593 0/602 — 483 % 3050127461 ]
Total (95% CI) 2869 2743 —— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi?2 = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation No folate
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Analysis 1.23. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 23 Cleft palate (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 23 Cleft palate (by micronutrient composition)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N | Cl

| Folate alone

MRC 1991 11298 0/300 — T 483 % 302[0.12,7384]
Subtotal (95% CI) 298 300 T——— 48.3 % 3.02[0.12, 73.84 ]
Total events: | (Folate supplementation), O (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
2 Folate + multiple micronutrients

Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]

Kirke 1992 0/172 0/89 Not estimable

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 2571 2443 T— 51.7 % 0.20 [ 0.01, 4.06 ]
Total events: O (Folate supplementation), 2 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 2869 2743 ——— 100.0 % 0.73 [ 0.05, 10.76 ]
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.24; Chi> = 149, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 0.23 (P = 0.82)
Test for subgroup differences: Chi? = 1.48, df = | (P = 0.22), I> =33%

| 10 100
Folate supplementation No folate
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Analysis 1.24. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 24 Cleft palate (by malaria setting at the time of the

study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 24 Cleft palate (by malaria setting at the time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
I No
Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]
Kirke 1992 0/172 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483% 305[0.12, 7461 ]
Total (95% CI) 2869 2743 ——— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: Tau? = 1.26; Chi? = 1.50, df = | (P = 0.22); I*> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation No folate
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Analysis 1.25. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 25 Congenital cardiovascular anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 25 Congenital cardiovascular anomalies (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% H.Random 95%
n/N n/N Cl Cl
Czeizel 1994 6/2104 9/2052 L 69.0 % 0.65[023, 1.82]
Kirke 1992 0/172 2/89 - T 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — 230 % 068[0.11,404]
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.26. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 26 Congenital cardiovascular anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 26 Congenital cardiovascular anomalies (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 6/2104 9/2052 69.0 % 0.65[023, 1.82]
Kirke 1992 0/172 2/89 e 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — 230% 068[0.11,404]
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.27. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 27 Congenital cardiovascular anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 27 Congenital cardiovascular anomalies (by daily dose)

| Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/172 2/89 e 80 % 0.10[001,2.14]
Subtotal (95% CI) 172 89 T 8.0 % 0.10 [ 0.01, 2.14 ]
Total events: O (Folate supplementation), 2 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.47 (P = 0.14)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 6/2104 9/2052 L 69.0 % 0.65[023, 1.82]
MRC 1991 2/593 3/602 — N 230 % 0.68[0.11,404]
Subtotal (95% CI) 2697 2654 - 92.0 % 0.66 [ 0.27, 1.60 ]
Total events: 8 (Folate supplementation), 12 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.97); I> =0.0%
Test for overall effect: Z = 0.92 (P = 0.36)
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Chi? = .31, df = | (P = 025), I> =24%
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.28. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 28 Congenital cardiovascular anomalies (by timing of
supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 28 Congenital cardiovascular anomalies (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% H_Random 95%
n/N n/N C
| Periconceptional period
Czeizel 1994 6/2104 912052 —- 690 % 065[023,1.82]
Kirke 1992 0/172 2/89 e 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — 230% 0.68[0.11,404]
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Not applicable
0.0l 0.1 10 100
Folate supplementation No folate
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Analysis 1.29. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 29 Congenital cardiovascular anomalies (by history of an
affected pregnancy -recurrence)).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 29 Congenital cardiovascular anomalies (by history of an affected pregnancy -recurrence))

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| Yes
Kirke 1992 0/172 2/89 e 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — N 230 % 068[0.11,4.04]
Subtotal (95% CI) 765 691 — 31.0 % 0.40 [ 0.08, 2.11]
Total events: 2 (Folate supplementation), 5 (No folate)
Heterogeneity: Tau? = 0.17; Chi2 = [.I1,df = | (P = 029); 1> =10%
Test for overall effect: Z = 1.08 (P = 0.28)
2 No
Czeizel 1994 6/2104 9/2052 L 69.0 % 0.65[023, 1.82]
Subtotal (95% CI) 2104 2052 — 69.0 % 0.65 [ 0.23, 1.82 ]

Total events: 6 (Folate supplementation), 9 (No folate)
Heterogeneity: not applicable

Test for overall effect: Z = 0.82 (P = 041)

Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)

Test for subgroup differences: Chi> = 0.24, df = | (P = 0.63), I> =0.0%

00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.30. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 30 Congenital cardiovascular anomalies (by folate
compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 30 Congenital cardiovascular anomalies (by folate compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N C
| Folic acid
Czeizel 1994 6/2104 912052 —- 690 % 065[023,1.82]
Kirke 1992 0/172 2/89 - T 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — 230% 0.68[0.11,404]
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Not applicable
0.0l 0.1 10 100
Folate supplementation No folate
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Analysis 1.31. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 31 Congenital cardiovascular anomalies (by micronutrient
composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 31 Congenital cardiovascular anomalies (by micronutrient composition)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom95%
n/N n/N Cl Cl
| Folate alone
MRC 1991 2/593 3/602 — & 250 % 0.68[0.11,404]
Subtotal (95% CI) 593 602 —— 25.0 % 0.68 [ 0.11, 4.04 ]
Total events: 2 (Folate supplementation), 3 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.43 (P = 0.67)
2 Folate + multiple micronutrients
Czeizel 1994 6/2104 9/2052 - 750 % 0651023, 1.82]
Subtotal (95% CI) 2104 2052 — 75.0 % 0.65 [ 0.23, 1.82 ]

Total events: 6 (Folate supplementation), 9 (No folate)
Heterogeneity: not applicable

Test for overall effect: Z = 0.82 (P = 0.41)

Total (95% CI) 2697 2654 - 100.0 % 0.66 [ 0.27, 1.60 ]
Total events: 8 (Folate supplementation), 12 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.97); I> =0.0%
Test for overall effect: Z = 0.92 (P = 0.36)

Test for subgroup differences: Chi? = 0.00, df = | (P = 0.97), I> =0.0%

00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.32. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 32 Congenital cardiovascular anomalies (by malaria
setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 32 Congenital cardiovascular anomalies (by malaria setting at the time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% H.Random 95%
n/N n/N C
I No
Czeizel 1994 6/2104 912052 —- 690 % 065[023,1.82]
Kirke 1992 0/172 2/89 - T 80 % 0.10[001,2.14]
MRC 1991 2/593 3/602 — 230% 0.68[0.11,404]
Total (95% CI) 2869 2743 - 100.0 % 0.57 [ 0.24, 1.33 ]
Total events: 8 (Folate supplementation), 14 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.33, df = 2 (P = 0.52); I> =0.0%
Test for overall effect: Z = 1.30 (P = 0.19)
Test for subgroup differences: Not applicable
0.0l 0.1 10 100
Folate supplementation No folate
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Analysis 1.33. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 33 Other congenital anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 33 Other congenital anomalies (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% H.Random 95%
n/N n/N Cl Cl
Czeizel 1994 18/2104 27/2052 Rl 435 % 0651036, 1.18]
Kirke 1992 10/172 6/89 - 24.1 % 0.86[0.32,230]
MRC 1991 16/593 10/602 T 324 % 1.62 [ 0.74,3.55]
Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 335, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 107

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.34. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 34 Other congenital anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 34 Other congenital anomalies (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
- M-
HRandom,95% H.Random 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 18/2104 27/2052 Rl 435 % 0651036, 1.18]
Kirke 1992 107172 6/89 - 24.1 % 0.86[0.32,230]
MRC 1991 16/593 10/602 T 324 % 1.62 [ 0.74,3.55]
Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 3.35, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.35. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 35 Other congenital anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 35 Other congenital anomalies (by daily dose)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 10/172 6/89 - 24.1 % 0.86[0.32,230]
Subtotal (95% CI) 172 89 — 24.1 % 0.86 [ 0.32,2.30 ]
Total events: |0 (Folate supplementation), 6 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.30 (P = 0.77)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 18/2104 272052 il 435 % 0.65[036, 1.18]
MRC 1991 16/593 10/602 T 324 % 162 [0.74,355]
Subtotal (95% CI) 2697 2654 - 75.9 % 0.99 [ 0.40, 2.42 ]

Total events: 34 (Folate supplementation), 37 (No folate)
Heterogeneity: Tau? = 0.29; Chi? = 334, df = | (P = 0.07); I> =70%
Test for overall effect: Z = 0.02 (P = 0.98)

Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 3.35,df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)

Test for subgroup differences: Chi? = 0.04, df = | (P = 0.84), I> =0.0%

00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.36. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 36 Other congenital anomalies (by timing of
supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 36 Other congenital anomalies (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl @]
| Periconceptional period
Czeizel 1994 18/2104 2712052 il 435 % 0651036, 1.18]
Kirke 1992 10/172 6/89 - 24.1 % 0.86[0.32,230]
MRC 1991 16/593 10/602 T 324 % 162 [0.74,355]
Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 335, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.37. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 37 Other congenital anomalies (by history of an affected
pregnancy -recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 37 Other congenital anomalies (by history of an affected pregnancy -recurrence)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Yes
Kirke 1992 107172 6/89 - 24.1 % 0.86[0.32,230]
MRC 1991 16/593 10/602 T 324 % 162 [0.74,355]
Subtotal (95% CI) 765 691 - 56.5 % 1.27[0.69, 2.34 ]
Total events: 26 (Folate supplementation), 16 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 098, df = | (P = 0.32); I> =0.0%
Test for overall effect: Z = 0.77 (P = 0.44)
2 No
Czeizel 1994 18/2104 27/2052 il 435 % 0.65[036, 1.18]
Subtotal (95% CI) 2104 2052 - 43.5 % 0.65 [ 0.36, 1.18 ]

Total events: |8 (Folate supplementation), 27 (No folate)
Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.15)

Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 335, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)

Test for subgroup differences: Chi? = 2.37, df = | (P = 0.12), I> =58%

0.0l 0.1 | 10 100

Folate supplementation No folate
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Analysis 1.38. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 38 Other congenital anomalies (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 38 Other congenital anomalies (by folate compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl cl
| Folic acid
Czeizel 1994 18/2104 2712052 il 435 % 0651036, 1.18]
Kirke 1992 107172 6/89 - 24.1 % 086[0.32,230]
MRC 1991 16/593 10/602 T 324 % 162 [0.74,355]
Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 335, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.39. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 39 Other congenital anomalies (by micronutrient
composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 39 Other congenital anomalies (by micronutrient composition)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| Folate alone
MRC 1991 5/298 4/300 I 125 % 126 [0.34,4.64]
Subtotal (95% CI) 298 300 ——— 12.5 % 1.26 [ 0.34, 4.64 ]
Total events: 5 (Folate supplementation), 4 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.35 (P = 0.73)
2 Folate + other micronutrients
Czeizel 1994 18/2104 27/2052 45.8 % 0.65[0.36, 1.18]
Kirke 1992 10/172 6/89 209 % 0.86[0.32,230]
MRC 1991 117295 6/302 208 % 1.88 070,501 ]
Subtotal (95% CI) 2571 2443 87.5 % 0.93 [ 0.50, 1.71 ]

Total events: 39 (Folate supplementation), 39 (No folate)

Heterogeneity: Tau? = 0.12; Chi? = 328, df =2 (P = 0.19); I> =39%

Test for overall effect: Z = 024 (P = 0.81)

Total (95% CI) 2869 2743 100.0 % 0.93 [ 0.58, 1.51 ]
Total events: 44 (Folate supplementation), 43 (No folate)

Heterogeneity: Tau? = 0.04; Chi> = 3.57,df = 3 (P = 0.31); I> =16%

Test for overall effect: Z = 028 (P = 0.78)

Test for subgroup differences: Chi? = 0.17, df = | (P = 0.68), I> =0.0%

00l 0.1 | 10 100
Folate supplementation No folate
Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 113

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.40. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 40 Other congenital anomalies (by malaria setting at the
time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 40 Other congenital anomalies (by malaria setting at the time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl @]
I No
Czeizel 1994 18/2104 2712052 il 435 % 0651036, 1.18]
Kirke 1992 10/172 6/89 - 24.1 % 0.86[0.32,230]
MRC 1991 16/593 10/602 T 324 % 162 [0.74,355]
Total (95% CI) 2869 2743 - 100.0 % 0.94 [ 0.53, 1.66 ]
Total events: 44 (Folate supplementation), 43 (No folate)
Heterogeneity: Tau? = 0.10; Chi? = 335, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 023 (P = 0.82)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.41. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 41 Miscarriage (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 41 Miscarriage (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 301/2738 251/2620 - 67.6 % [.15[098, 1.34]
ICMR 2000 6/137 14/142 . 27 % 044710.18 1.12]
Kirke 1992 18/186 7/95 T 32% .31 [057,303]
Laurence 1981 1/60 1/51 N E— 03 % 0.85[ 005, 1325]
MRC 1991 87/677 83/685 L 262 % 1.06 [0.80, 1.41]
Total (95% CI) 3798 3593 q 100.0 % 1.10 [ 0.94, 1.28 ]
Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi? = 4.21, df = 4 (P = 0.38); I> =5%
Test for overall effect: Z = 123 (P = 0.22)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.42. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 42 Miscarriage (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 42 Miscarriage (by scheme)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation L
Czeizel 1994 301/2738 251/2620 67.6% [.15[098, 1.34]
ICMR 2000 6/137 14/142 . 27 % 04410.18 1.12]
Kirke 1992 18/186 7195 T 32% 1.31'[057,3.03]
Laurence 1981 1760 1/51 I 03% 0.85[005,1325]
MRC 1991 87/677 83/685 L 262 % 1.06 [0.80, 1.41]
Total (95% CI) 3798 3593 q 100.0 % 1.10 [ 0.94, 1.28 ]
Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi? = 421, df = 4 (P = 0.38); I> =5%
Test for overall effect: Z = 123 (P = 0.22)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.43. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 43 Miscarriage (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 43 Miscarriage (by daily dose)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 18/186 7195 32 % 1.31[0.57,303]
Subtotal (95% CI) 186 95 3.2% 1.31[0.57, 3.03 |
Total events: |8 (Folate supplementation), 7 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.64 (P = 0.52)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 301/2738 25112620 67.6 % 1157098, 1.34]
ICMR 2000 6/137 14/142 2.7 % 044[0.18, 1.12]
Laurence 1981 1/60 1/51 I E— 03 % 085005, 1325]
MRC 1991 871677 83/685 262 % 1.06 [0.80, 141]
Subtotal (95% CI) 3612 3498 96.8 % 1.06 [ 0.86, 1.31 ]
Total events: 395 (Folate supplementation), 349 (No folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.05, df = 3 (P = 0.26); I> =26%
Test for overall effect: Z = 0.58 (P = 0.56)
Total (95% CI) 3798 3593 100.0 % 1.10 [ 0.94, 1.28 ]

Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi? = 421, df = 4 (P = 0.38); I> =5%
Test for overall effect: Z = 123 (P = 0.22)

Test for subgroup differences: Chi2 = 0.23, df = | (P = 0.63), I> =0.0%
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Analysis 1.44. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 44 Miscarriage (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 44 Miscarriage (by timing of supplementation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| Periconceptional period
Czeizel 1994 30172738 251/2620 u 67.6 % [.15[098, 1.34]
ICMR 2000 6/137 14/142 T 27 % 044[0.18, 1.12]
Kirke 1992 18/186 7195 T 32 % 1.31'[0.57,303]
Laurence 1981 1760 1/51 03% 085[005,1325]
MRC 1991 871677 83/685 - 262 % 1.06 [0.80, 141]
Total (95% CI) 3798 3593 q 100.0 % 1.10 [ 0.94, 1.28 ]
Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi> = 421, df = 4 (P = 0.38); 1> =5%
Test for overall effect: Z = 1.23 (P = 0.22)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

118



Analysis 1.45. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 45 Miscarriage (by history of an affected pregnancy -
recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 45 Miscarriage (by history of an affected pregnancy -recurrence)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Yes
ICMR 2000 6/137 14/142 I 2.7 % 044[0.18, 1.12]
Kirke 1992 18/186 7195 T 32 % 1.31[0.57,303]
Laurence 1981 1160 1/51 N E— 03% 0.85[005, 1325]
MRC 1991 871677 83/685 = 262 % 1.06 [ 0.80, 1.41 ]
Subtotal (95% CI) 1060 973 * 32.4 % 0.97 [ 0.68, 1.40 ]
Total events: |12 (Folate supplementation), 105 (No folate)
Heterogeneity: Tau? = 0.03; Chi? = 3.53, df = 3 (P = 0.32); I*> =15%
Test for overall effect: Z = 0.15 (P = 0.88)
2 No
Czeizel 1994 301/2738 25112620 ] 67.6 % 1157098, 1.34]
Subtotal (95% CI) 2738 2620 g 67.6 % 1.15 [ 0.98, 1.34 ]
Total events: 301 (Folate supplementation), 251 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.70 (P = 0.089)
Total (95% CI) 3798 3593 ' 100.0 % 1.10 [ 0.94, 1.28 ]
Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi? = 4.21, df = 4 (P = 0.38); I> =5%
Test for overall effect: Z = 1.23 (P = 0.22)
Test for subgroup differences: Chi? = 0.67, df = | (P = 041), I> =0.0%
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Analysis 1.46. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 46 Miscarriage (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 46 Miscarriage (by folate compound)

| Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
| Folic acid
Czeizel 1994 30172738 251/2620 u 67.6 % [.15[098, 1.34]
ICMR 2000 6/137 14/142 T 27 % 044[0.18, 1.12]
Kirke 1992 18/186 7/95 T 32 % 1.31'[0.57,303]
Laurence 1981 1/60 1/51 03% 0.85[005, 1325]
MRC 1991 871677 83/685 - 262 % 1.06 [0.80, 141]
Total (95% CI) 3798 3593 q 100.0 % 1.10 [ 0.94, 1.28 ]
Total events: 413 (Folate supplementation), 356 (No folate)
Heterogeneity: Tau? = 0.00; Chi> = 421, df = 4 (P = 0.38); 1> =5%
Test for overall effect: Z = 1.23 (P = 0.22)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
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Analysis 1.47. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 47 Miscarriage (by micronutrient compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 47 Miscarriage (by micronutrient compound)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| Folate alone
Laurence 1981 1760 1/51 [ R 04 % 0.85[005, 1325]
MRC 1991 42/338 44/346 - 17.1% 098 [0.66, 1.45]
Subtotal (95% CI) 398 397 <+ 17.5 % 0.97 [ 0.66, 1.44 ]
Total events: 43 (Folate supplementation), 45 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.01, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 0.13 (P = 0.90)
2 Folate + multiple micronutrients
Czeizel 1994 301/2738 25112620 u 62.1 % 1157098, 1.34]
ICMR 2000 6/137 14/142 . 35% 04410.18 1.12]
Kirke 1992 0/85 2/88 - 1 03 % 021 [001,425]
MRC 1991 45/339 39/339 * 16.6 % 1157077, 1.72]
Subtotal (95% CI) 3299 3189 * 82.5 % 1.02 [ 0.74, 1.42 ]
Total events: 352 (Folate supplementation), 306 (No folate)
Heterogeneity: Tau? = 0.04; Chi? = 5.14, df = 3 (P = 0.16); I> =42%
Test for overall effect: Z = 0.13 (P = 0.90)
Total (95% CI) 3697 3586 p 100.0 % 1.07 [ 0.90, 1.28 ]
Total events: 395 (Folate supplementation), 351 (No folate)
Heterogeneity: Tau? = 0.01; Chi? = 5.56, df = 5 (P = 0.35); I> =10%
Test for overall effect: Z = 0.79 (P = 043)
Test for subgroup differences: Chi? = 0.03, df = | (P = 0.86), I> =0.0%
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Analysis 1.48. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 48 Miscarriage (by malaria setting at the time of the
study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 48 Miscarriage (by malaria setting at the time of the study)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl @]
I No
Czeizel 1994 30172738 251/2620 u 528 % [.15[098, 1.34]
ICMR 2000 6/137 14/142 ™ 75% 04410.18 1.12]
Kirke 1992 0/172 2/88 D 08 % 0.10[0.00, 2.12]
Laurence 1981 1/60 1/51 N E— 1.0 % 085005, 1325]
MRC 1991 871677 83/685 u 380% 1.06 [0.80, 1.41]
Total (95% CI) 3784 3586 ¢+ 100.0 % 1.01 [ 0.77, 1.33 ]
Total events: 395 (Folate supplementation), 351 (No folate)
Heterogeneity: Tau? = 0.03; Chi? = 641, df = 4 (P = 0.17); 1> =38%
Test for overall effect: Z = 0.1'1 (P =091)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.49. Comparison | Supplementation with any folate versus no intervention, placebo or other

micronutrients without folate (five trials), Outcome 49 Spina bifida.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison:

Outcome: 49 Spina bifida

| Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N
Czeizel 1994 0/2104 2/2052 - & 282 % 020[001,4.06]
ICMR 2000 0/137 1/142 I E— 255 % 0.35[001,841]
Laurence 1981 1/60 2/51 —— 46.3 % 043[0.04,455]
Total (95% CI) 2301 2245 — 100.0 % 0.32 [ 0.06, 1.62 ]
Total events: | (Folate supplementation), 5 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.16, df = 2 (P = 0.92); I> =0.0%
Test for overall effect: Z = 1.37 (P = 0.17)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.50. Comparison | Supplementation with any folate versus no intervention, placebo or other

micronutrients without folate (five trials), Outcome 50 Anencephaly.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 50 Anencephaly

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl
Czeizel 1994 0/2104 4/2052 - 7 12,6 % 0.1 (001,201 ]
ICMR 2000 3/137 6/142 —— 577 % 052[0.13,2.03]
Kirke 1992 0/172 1/89 - 1 10.6 % 0.17[ 001,421 ]
Laurence 1981 1/60 2/51 — T 19.1 % 043 [0.04,455]
Total (95% CI) 2473 2334 - 100.0 % 0.36 [ 0.13, 1.03 ]
Total events: 4 (Folate supplementation), 13 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = .18, df = 3 (P = 0.76); I> =0.0%
Test for overall effect: Z = 1.91 (P = 0.057)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.51. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 51 Stillbirths.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 51 Stillbirths

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% H,Random,95%
n/N n/N Cl Cl
Czeizel 1994 1112471 972391 = 575 % 1.18 [ 049, 2.85 ]
ICMR 2000 3/137 3/142 — 177 % 1.04 021, 5.05]
Kirke 1992 0/172 2/89 I 49 % 0.10[001,2.14]
MRC 1991 4/593 3/602 - 19.9 % 1.350.30, 602 ]
Total (95% CI) 3373 3224 - 100.0 % 1.05 [ 0.54, 2.05 ]
Total events: |8 (Folate supplementation), 17 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 2.45, df = 3 (P = 0.48); I> =0.0%
Test for overall effect: Z = 0.16 (P = 0.88)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.52. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 52 Elective termination of pregnancy for fetal anomalies.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 52 Elective termination of pregnancy for fetal anomalies

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom 95%
n/N n/N | Cl
Czeizel 1994 3/2738 13/2620 & 273 % 022006, 0.77]
ICMR 2000 17137 5/142 e 9.4 % 021002, 1.75]
Laurence 1981 0/60 1/51 S E— 43 % 028001, 683]
MRC 1991 71677 20/685 - 59.0 % 035[0.15,083]
Total (95% CI) 3612 3498 - 100.0 % 0.29 [ 0.15, 0.56 ]
Total events: | | (Folate supplementation), 39 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 049, df = 3 (P = 0.92); I> =0.0%
Test for overall effect: Z = 3.67 (P = 0.00025)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.53. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 53 Low birthweight (less than 2500 g).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 53 Low birthweight (less than 2500 g)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl cl
Czeizel 1994 10172471 81/2391 - 838 % 1217091, 161]
ICMR 2000 12/96 14/90 = 162 % 0801039, 1.64]
Total (95% CI) 2567 2481 * 100.0 % 1.13 [ 0.84, 1.52 ]
Total events: | |3 (Folate supplementation), 95 (No folate)
Heterogeneity: Tau? = 0.01; Chi? = 1.07, df = | (P = 0.30); I> =7%
Test for overall effect: Z = 0.81 (P = 0.42)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 1.54. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 54 Macrosomia (birthweight greater than 4000 g).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 54 Macrosomia (birthweight greater than 4000 g)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N
Czeizel 1994 1532471 15172391 - 100.0 % 098079, 1.22]
Total (95% CI) 2471 2391 4 100.0 % 0.98 [ 0.79, 1.22 ]
Total events: 153 (Folate supplementation), 151 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.18 (P = 0.86)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review) 128

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.55. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 55 Preterm birth (less than 37 weeks’ gestation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 55 Preterm birth (less than 37 weeks' gestation)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N
Czeizel 1994 17812471 15172391 ' 100.0 % [.147093, 141]
Total (95% CI) 2471 2391 - 100.0 % 1.14 [ 0.93, 1.41 |
Total events: 178 (Folate supplementation), 151 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 123 (P = 0.22)
Test for subgroup differences: Not applicable
02 05 | 2 5
Folate supplementation No folate
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Analysis 1.56. Comparison | Supplementation with any folate versus no intervention, placebo or other
micronutrients without folate (five trials), Outcome 56 Multiple pregnancy.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: | Supplementation with any folate versus no intervention, placebo or other micronutrients without folate (five trials)

Outcome: 56 Multiple pregnancy

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
HRandom,95% H.Random 95%
n/N n/N Cl Cl
Czeizel 1994 46/2738 32/2620 - 962 % 1.38[088,2.15]
ICMR 2000 0/137 0/142 Not estimable
Kirke 1992 3/186 1/95 38% 1.53[0.16, 1453 ]
MRC 1991 0/677 0/685 Not estimable
Total (95% CI) 3738 3542 —— 100.0 % 1.38 [ 0.89, 2.14 |
Total events: 49 (Folate supplementation), 33 (No folate)
Heterogeneity: Tau? = 0.0; Chi? = 001, df = | (P = 0.93); I> =0.0%
Test for overall effect: Z = 1.44 (P = 0.15)
Test for subgroup differences: Not applicable
0.2 0.5 | 2 5
Folate supplementation No folate
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Analysis 2.1. Comparison 2 Supplementation with folic acid alone versus no treatment or placebo (one
trial), Outcome | Neural tube defects (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 2 Supplementation with folic acid alone versus no treatment or placebo (one trial)

Outcome: | Neural tube defects (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
Laurence 1981 2/60 4/51 - 100.0 % 043 [0.08,223]
Total (95% CI) 60 51 — 100.0 % 0.43 [ 0.08, 2.23 |
Total events: 2 (Folate supplementation), 4 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
0001 001 0. | 10100 1000
Folate supplementation No folate
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Analysis 2.2. Comparison 2 Supplementation with folic acid alone versus no treatment or placebo (one
trial), Outcome 2 Miscarriage (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 2 Supplementation with folic acid alone versus no treatment or placebo (one trial)

Outcome: 2 Miscarriage (All)

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl Cl
Laurence 1981 1/60 1/51 100.0 % 085[005,1325]
Total (95% CI) 60 51 100.0 % 0.85 [ 0.05, 13.25 |
Total events: | (Folate supplementation), | (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.12 (P = 091)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 2.3. Comparison 2 Supplementation with folic acid alone versus no treatment or placebo (one
trial), Outcome 3 Spina bifida.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 2 Supplementation with folic acid alone versus no treatment or placebo (one trial)

Outcome: 3 Spina bifida

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
Laurence 198 1/60 251 —— 100.0 % 043 [ 004, 455 ]
Total (95% CI) 60 51 T 100.0 % 0.43 [ 0.04, 4.55 ]
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 2.4. Comparison 2 Supplementation with folic acid alone versus no treatment or placebo (one
trial), Outcome 4 Anencephaly.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 2 Supplementation with folic acid alone versus no treatment or placebo (one trial)

Outcome: 4 Anencephaly

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
Laurence 198 1/60 251 —— 100.0 % 043 [ 004, 455 ]
Total (95% CI) 60 51 T 100.0 % 0.43 [ 0.04, 4.55 ]
Total events: | (Folate supplementation), 2 (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 2.5. Comparison 2 Supplementation with folic acid alone versus no treatment or placebo (one
trial), Outcome 5 Elective termination of pregnancy for fetal anomalies.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 2 Supplementation with folic acid alone versus no treatment or placebo (one trial)

Outcome: 5 Elective termination of pregnancy for fetal anomalies

Folate
supplemen-
Study or subgroup tation No folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl Cl
Laurence 198 0/60 151 ——— 100.0 % 028001, 683 ]
Total (95% CI) 60 51 —— 100.0 % 0.28 [ 0.01, 6.83 |
Total events: O (Folate supplementation), | (No folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.78 (P = 0.44)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation No folate
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Analysis 3.1. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome | Neural tube defects (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: | Neural tube defects (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 0/2471 6/2391 ‘ - T 54 % 007000, 1.32]
ICMR 2000 4/137 10/142 —& 34.8 % 041[0.13,129]
Kirke 1992 0/87 1/89 - 1 44 % 0.34[001,826]
MRC 1991 6/593 21/602 - 554 % 029[0.12,071]
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 ]
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.2. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 2 Neural tube defects (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 2 Neural tube defects (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl

| Daily supplementation

Czeizel 1994 0/2471 6/2391 ‘ - T 54 % 0.07[0.00, 1.32]

ICMR 2000 4/137 10/142 —& 34.8 % 041[0.13,1.29]

Kirke 1992 0/87 1/89 - 1 44 % 0.34[001,826]

MRC 1991 6/593 21/602 - 554 % 029[0.12,071]
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 ]
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.3. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 3 Neural tube defects (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 3 Neural tube defects (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/87 1/89 - 1 44 % 034[001,826]
Subtotal (95% CI) 87 89 T ————— 4.4 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 02471 6/2391 A T 54 % 0.07[0.00, 1.32]
ICMR 2000 4/137 10/142 —&— 348 % 041[0.13,129]
MRC 1991 6/593 21/602 - 554 % 029[0.12,071]
Subtotal (95% CI) 3201 3135 - 95.6 % 0.31 [ 0.15, 0.61 ]
Total events: 10 (Folate supplementation), 37 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 2 (P = 0.53); I> =0.0%
Test for overall effect: Z = 3.39 (P = 0.00070)
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 ]
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Chi? = 0.00, df = | (P = 0.95), I> =0.0%
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 3.4. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 4 Neural tube defects (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 4 Neural tube defects (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Periconceptional period
Czeizel 1994 0/2471 6/2391 A E— 54 % 0071000, 1.32]
ICMR 2000 4/137 10/142 —& 34.8 % 04170.13,1.29]
Kirke 1992 0/87 1/89 - 1 44 % 0.34[001,826]
MRC 1991 6/593 21/602 B 554 % 029[0.12,071]
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 |
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.5. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 5 Neural tube defects (by history of an affected

pregnancy -recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 5 Neural tube defects (by history of an affected pregnancy -recurrence)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N |

| Yes

ICMR 2000 4/137 10/142 —&— 348 % 041[0.13,129]

Kirke 1992 0/87 1/89 - 1 44 % 034[001,826]

MRC 1991 6/593 21/602 - 554 % 029[0.12,071]
Subtotal (95% CI) 817 833 - 94.6 % 0.33 [ 0.17, 0.66 ]
Total events: 10 (Folate supplementation), 32 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi* = 0.23, df = 2 (P = 0.89); I> =0.0%
Test for overall effect: Z = 3.13 (P = 0.0018)
2 No

Czeizel 1994 02471 6/2391 A T 54 % 0.07[0.00, 1.32]
Subtotal (95% CI) 2471 2391 I 5.4 % 0.07 [ 0.00, 1.32 ]
Total events: O (Folate supplementation), 6 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.77 (P = 0.077)
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 ]

Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)

Test for subgroup differences: Chi? = 0.99, df = | (P = 0.32), I> =0.0%

0.0l 0.1 | 10 100

Folate supplementation Micronutrients-no folate
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Analysis 3.6. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome é Neural tube defects (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 6 Neural tube defects (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Folic acid
Czeizel 1994 0/2472 6/2391 A E— 54 % 0071000, 1.32]
ICMR 2000 4/137 10/142 —& 34.8 % 04170.13,1.29]
Kirke 1992 0/87 1/89 - 1 44 % 0.34[001,826]
MRC 1991 6/593 21/602 B 554 % 029[0.12,071]
Total (95% CI) 3289 3224 - 100.0 % 0.31 [ 0.16, 0.60 |
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.7. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 7 Neural tube defects (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 7 Neural tube defects (by micronutrient composition)

3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl

| Folate alone

MRC 1991 2/298 13/300 = 212 % 0.15[0.04, 068 ]
Subtotal (95% CI) 298 300 — 21.2 % 0.15 [ 0.04, 0.68 ]
Total events: 2 (Folate supplementation), 13 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 2.47 (P = 0.014)
2 Folate + multiple micronutrients

Czeizel 1994 0/2471 6/2391 D — 56 % 0.07[0.00, 1.32]

ICMR 2000 4/137 107142 L 359 % 041[0.13,1.29]

Kirke 1992 0/87 1/89 - 1 4.6 % 0.34[001,826]

MRC 1991 41295 8/302 — 327 % 051 [0.16, 1.68]
Subtotal (95% CI) 2990 2924 - 78.8 % 0.40 [ 0.18, 0.85 ]
Total events: 8 (Folate supplementation), 25 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.58, df = 3 (P = 0.66); I> =0.0%
Test for overall effect: Z = 2.37 (P = 0.018)
Total (95% CI) 3288 3224 - 100.0 % 0.32 [ 0.16, 0.64 ]
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi> = 2.84, df = 4 (P = 0.59); I> =0.0%
Test for overall effect: Z = 324 (P = 0.0012)
Test for subgroup differences: Chi? = 1.22, df = | (P = 0.27), I> =18%

0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.8. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 8 Neural tube defects (by malaria setting at time of the
study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 8 Neural tube defects (by malaria setting at time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
I No
Czeizel 1994 0/2471 6/2391 D— 54 % 0.07[0.00, 1.32]
ICMR 2000 4137 10/142 —& 348 % 041[0.13,129]
Kirke 1992 0/87 1/89 - 1 44 % 0.34[001,826]
MRC 1991 6/593 21/602 - 554 % 029[0.12,071]
Total (95% CI) 3288 3224 - 100.0 % 0.31 [ 0.16, 0.60 |
Total events: 10 (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.26, df = 3 (P = 0.74); I> =0.0%
Test for overall effect: Z = 3.45 (P = 0.00055)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.9. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 9 Cleft lip (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 9 Cleft lip (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 42104 3/2052 B 820 % 130[029,580]
Kirke 1992 0/87 1/89 - 1T 18.0 % 0.34[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96 |
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.10. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 10 Cleft lip (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 10 Cleft lip (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 4/2104 3/2052 820 % 1.30[0.29,5.80]
Kirke 1992 0/87 1/89 - 1T 18.0% 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2784 2743 ——— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 3.11. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome |1 Cleft lip (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: || Cleft lip (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N | Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 0/87 1/89 - 1 18.0 % 0.34[001,826]
Subtotal (95% CI) 87 89 T——— 18.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
2 More than 400 g (0.4 mg) folic acid per day

Czeizel 1994 42104 3/2052 —il— 820% 130[029,580]

MRC 1991 0/593 0/602 Not estimable
Subtotal (95% CI) 2697 2654 ——— 82.0 % 1.30 [ 0.29, 5.80 ]
Total events: 4 (Folate supplementation), 3 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.34 (P = 0.73)
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi> = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Chi? = 0.56, df = | (P = 0.46), I> =0.0%

0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.12. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 12 Cleft lip (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 12 Cleft lip (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Periconceptional period
Czeizel 1994 412104 32052 —l— 820 % 130 [ 029,580 ]
Kirke 1992 0/87 1189 I 18.0 % 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
0.0l 0.1 10 100
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Analysis 3.13. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 13 Cleft lip (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: |3 Cleft lip (by history of an affected pregnancy -recurrence)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 5% HRandom95%
n/N n/N |

| Yes

Kirke 1992 0/87 1/89 - 1 18.0 % 0.34[001,826]

MRC 1991 0/593 0/602 Not estimable
Subtotal (95% CI) 680 691 — 18.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
2 No

Czeizel 1994 4/2104 3/2052 I 820 % 1.30[029,580]
Subtotal (95% CI) 2104 2052 82.0 % 1.30 [ 0.29, 5.80 ]
Total events: 4 (Folate supplementation), 3 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.34 (P = 0.73)
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96 ]

Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)

Test for subgroup differences: Chi> = 0.56, df = | (P = 0.46), I> =0.0%
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Analysis 3.14. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 14 Cleft lip (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 14 Cleft lip (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Folic acid
Czeizel 1994 412104 32052 —l— 820 % 130 [ 029,580 ]
Kirke 1992 0/87 1/89 I E— 18.0% 0.34[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
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Analysis 3.15. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 15 Cleft lip (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: |5 Cleft lip (by micronutrient composition)

3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N |

| Folate alone

MRC 1991 0/298 0/300 Not estimable
Subtotal (95% CI) 298 300 Not estimable
Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 Folate + multiple micronutrients

Czeizel 1994 412104 312052 —l— 820 % 130 [ 029,580 ]

Kirke 1992 0/87 1/89 - 1 18.0 % 034[001,826]

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 2486 2443 ——— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Total (95% CI) 2784 2743 ——— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
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Analysis 3.16. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 16 Cleft lip (by malaria setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 16 Cleft lip (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
I No
Czeizel 1994 412104 32052 —l— 820 % 130 [ 029,580 ]
Kirke 1992 0/87 1/89 I E— 18.0% 0.34[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 2784 2743 —— 100.0 % 1.02 [ 0.26, 3.96 ]
Total events: 4 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.56, df = | (P = 0.46); I> =0.0%
Test for overall effect: Z = 0.03 (P = 0.98)
Test for subgroup differences: Not applicable
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Analysis 3.17. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 17 Cleft palate (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 17 Cleft palate (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483 % 305[0.12, 7461 ]
Total (95% CI) 2784 2743 T 100.0 % 0.73 [ 0.05, 10.89 ]
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 3.18. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 18 Cleft palate (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 18 Cleft palate (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — 483 % 305[0.12, 7461 ]
Total (95% CI) 2784 2743 ——_——— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi> = 1.50, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 3.19. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 19 Cleft palate (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: |9 Cleft palate (by daily dose)

Risk Ratio

H,Random,-%%
Cl

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate
n/N n/N
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/87 0/89
Subtotal (95% CI) 87 89

Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: not applicable

2 More than 400 g (0.4 mg) folic acid per day

Czeizel 1994 0/2104 2/2052
MRC 1991 1593 0/602
Subtotal (95% CI) 2697 2654

Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)

Total (95% CI) 2784 2743
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi> = 1.50, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 022 (P = 0.82)

Test for subgroup differences: Not applicable

Not estimable

Not estimable

020001, 406 ]
305[0.12, 7461 ]

0.73 [ 0.05, 10.89 ]

0.73 [ 0.05, 10.89 ]

Risk Ratio Weight

H,Random,_%%

Cl
L 51.79%
L 483 %
T 100.0 %
T 100.0 %
| 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.20. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 20 Cleft palate (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 20 Cleft palate (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl cl
| Periconceptional period
Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483% 305[0.12, 7461 ]
Total (95% CI) 2784 2743 — 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 3.21. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 21 Cleft palate (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 2| Cleft palate (by history of an affected pregnancy -recurrence)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom95%
n/N n/N Cl Cl

| Yes

Kirke 1992 0/87 0/89 Not estimable

MRC 1991 1/593 0/602 — 483 % 305[0.12, 7461 ]
Subtotal (95% CI) 680 691 ——— 48.3 % 3.05[0.12, 74.61 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
2 No

Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]
Subtotal (95% CI) 2104 2052 T—— 51.7 % 0.20 [ 0.01, 4.06 ]
Total events: O (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 2784 2743 ——— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Chi> = 149, df = | (P = 022), I> =33%
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Analysis 3.22. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 22 Cleft palate (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 22 Cleft palate (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N cl @]
| Folic acid
Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483% 305[0.12, 7461 ]
Total (95% CI) 2784 2743 — 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = .50, df = | (P = 022); I> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 3.23. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 23 Cleft palate (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 23 Cleft palate (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl

| Folate alone

MRC 1991 11298 0/300 — T 483 % 302[0.12,7384]
Subtotal (95% CI) 298 300 — 48.3 % 3.02[0.12, 73.84 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
2 Folate + multiple micronutrients

Czeizel 1994 0/2104 2/2052 — 51.7% 020[001,4.06]

Kirke 1992 0/87 0/89 Not estimable

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 2486 2443 T— 51.7 % 0.20 [ 0.01, 4.06 ]
Total events: O (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 2784 2743 ——— 100.0 % 0.73 [ 0.05, 10.76 ]
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.24; Chi> = 149, df = | (P = 0.22); I> =33%
Test for overall effect: Z = 0.23 (P = 0.82)
Test for subgroup differences: Chi? = 1.48, df = | (P = 0.22), I> =33%
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Analysis 3.24. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 24 Cleft palate (by malaria setting at the time of the

study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 24 Cleft palate (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl
I No
Czeizel 1994 0/2104 2/2052 — 517 % 020001, 4.06]
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — T 483% 305[0.12, 7461 ]
Total (95% CI) 2784 2743 ——— 100.0 % 0.73 [ 0.05, 10.89 |
Total events: | (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: Tau? = 1.26; Chi? = 1.50, df = | (P = 0.22); I*> =33%
Test for overall effect: Z = 022 (P = 0.82)
Test for subgroup differences: Not applicable
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Analysis 3.25. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 25 Congenital cardiovascular anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 25 Congenital cardiovascular anomalies (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 6/2104 9/2052 L 69.0 % 0651023, 1.82]
Kirke 1992 0/87 2/89 - 1 80 % 020[001,4.20]
MRC 1991 2/593 3/602 — 230% 068[0.11,404]
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 |
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
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Analysis 3.26. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 26 Congenital cardiovascular anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 26 Congenital cardiovascular anomalies (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 6/2104 9/2052 69.0 % 0.65[023, 1.82]
Kirke 1992 0/87 2/89 - 1 80 % 020[001,420]
MRC 1991 2/593 3/602 — 230% 068[0.11,404]
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 |
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
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Analysis 3.27. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 27 Congenital cardiovascular anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 27 Congenital cardiovascular anomalies (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N | Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 0/87 2/89 - 1 80 % 020[001,420]
Subtotal (95% CI) 87 89 T 8.0 % 0.20 [ 0.01, 4.20 ]
Total events: O (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.03 (P = 0.30)
2 More than 400 g (0.4 mg) folic acid per day

Czeizel 1994 6/2104 9/2052 L 69.0 % 0.65[023, 1.82]

MRC 1991 2/593 3/602 — 230% 0.68[0.11,404]
Subtotal (95% CI) 2697 2654 - 92.0 % 0.66 [ 0.27, 1.60 ]
Total events: 8 (Folate supplementation), 12 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.97); I> =0.0%
Test for overall effect: Z = 0.92 (P = 0.36)
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 ]
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi* = 0.53, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Chi? = 0.53, df = | (P = 0.47), I> =0.0%
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Analysis 3.28. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 28 Congenital cardiovascular anomalies (by timing of

supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 28 Congenital cardiovascular anomalies (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Periconceptional period
Czeizel 1994 612104 912052 - 690 % 065[023, 1.82]
Kirke 1992 0/87 2/89 - 1 80 % 020[001,4.20]
MRC 1991 2/593 3/602 — N 230 % 0.68[0.11,4.04]
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 ]
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
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Analysis 3.29. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 29 Congenital cardiovascular anomalies (by history of an

affected pregnancy -recurrence)).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 29 Congenital cardiovascular anomalies (by history of an affected pregnancy -recurrence))

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 5% HRandom 5%
n/N n/N | Cl

| Yes

Kirke 1992 0/87 2/89 - 1 80 % 020[001,4.20]

MRC 1991 2/593 3/602 — 230 % 068[0.11,4.04]
Subtotal (95% CI) 680 691 ——— 31.0 % 0.50 [ 0.11, 2.31]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
2 No

Czeizel 1994 6/2104 912052 —- 69.0% 0657023, 1.82]
Subtotal (95% CI) 2104 2052 —— 69.0 % 0.65 [ 0.23, 1.82 ]
Total events: 6 (Folate supplementation), 9 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.82 (P = 041)
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 ]

Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)

Test for subgroup differences: Chi> = 0.08, df = | (P = 0.78), I> =0.0%
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Analysis 3.30. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 30 Congenital cardiovascular anomalies (by folate
compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 30 Congenital cardiovascular anomalies (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Folic acid
Czeizel 1994 6/2104 912052 —i- 69.0 % 065[023,1.82]
Kirke 1992 0/87 2/89 - 1 80 % 020[001,420]
MRC 1991 2/593 3/602 — N 230% 0.68[0.11,404]
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 |
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.31. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 31 Congenital cardiovascular anomalies (by
micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 31 Congenital cardiovascular anomalies (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Folate alone
MRC 1991 11298 1/300 I 9.6 % 1.01 [0.06, 1602 ]
Subtotal (95% CI) 298 300 T—— 9.6 % 1.01 [ 0.06, 16.02 ]
Total events: | (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z =0.00 (P = 1.0)
2 Folate + multiple micronutrients
Czeizel 1994 6/2104 912052 —i- 69.4% 065[023,1.82]
Kirke 1992 0/87 2/89 - 1 8.1 % 020[001,4.20]
MRC 1991 11295 2/302 e 129 % 051005 561]
Subtotal (95% CI) 2486 2443 - 90.4 % 0.57 [ 0.23, 1.40 ]

Total events: 7 (Folate supplementation), 13 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.52, df = 2 (P = 0.77); I> =0.0%
Test for overall effect: Z = 123 (P = 0.22)

Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 ]
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi* = 0.67, df = 3 (P = 0.88); I> =0.0%
Test for overall effect: Z = 1.17 (P = 0.24)

Test for subgroup differences: Chi? = 0.15, df = | (P = 0.70), I> =0.0%

00l 0.1 | 10 100
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Analysis 3.32. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 32 Congenital cardiovascular anomalies (by malaria
setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 32 Congenital cardiovascular anomalies (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
I No
Czeizel 1994 6/2104 912052 —i- 69.0 % 065[023,1.82]
Kirke 1992 0/87 2/89 - 1 80 % 020[001,420]
MRC 1991 2/593 3/602 — N 230% 0.68[0.11,404]
Total (95% CI) 2784 2743 - 100.0 % 0.60 [ 0.25, 1.41 |
Total events: 8 (Folate supplementation), 14 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.53, df = 2 (P = 0.77); I =0.0%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
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Analysis 3.33. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 33 Other congenital anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 33 Other congenital anomalies (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 18/2104 27/2052 il 447 % 0651036, 1.18]
Kirke 1992 6/87 6/89 — 21.6% 1.02 [0.34,3.05 ]
MRC 1991 16/593 10/602 T 33.6% 1.62 [ 0.74,3.55]
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 ; Chi? = 338, df = 2 (P = 0.18); I> =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.34. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 34 Other congenital anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 34 Other congenital anomalies (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Czeizel 1994 18/2104 272052 il 447 % 0.65[036, 1.18]
Kirke 1992 6/87 6/89 — 21.6% 1.02[0.34,3.05]
MRC 1991 16/593 10/602 T 33.6% 1.62 [ 0.74,3.55]
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 I; Chi? = 3.38, df = 2 (P = 0.18); I =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.35. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 35 Other congenital anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 35 Other congenital anomalies (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 6/87 6/89 — 216% 1.02[0.34,3.05]
Subtotal (95% CI) 87 89 —— 21.6 % 1.02 [ 0.34, 3.05 |
Total events: 6 (Folate supplementation), 6 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.04 (P = 0.97)
2 More than 400 g (0.4 mg) folic acid per day
Czeizel 1994 18/2104 27/2052 Rl 44.7 % 0.65[036, 1.18]
MRC 1991 16/593 10/602 T 336 % 162 [0.74,355]
Subtotal (95% CI) 2697 2654 - 78.4 % 0.99 [ 0.40, 2.42 |
Total events: 34 (Folate supplementation), 37 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.29; Chi? = 334, df = | (P = 0.07); I> =70%
Test for overall effect: Z = 0.02 (P = 0.98)
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 I; Chi? = 3.38, df = 2 (P = 0.18); I =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Chi? = 0.00, df = | (P = 0.96), I> =0.0%
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.36. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 36 Other congenital anomalies (by timing of
supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 36 Other congenital anomalies (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Periconceptional period
Czeizel 1994 18/2104 2712052 il 447 % 0651036, 1.18]
Kirke 1992 6/87 6/89 — 21.6% 1.02[0.34,305]
MRC 1991 16/593 10/602 T 336 % 162 [0.74,355]
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 1; Chi? = 338, df = 2 (P = 0.18); I> =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.37. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 37 Other congenital anomalies (by history of an affected
pregnancy -recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome:

37 Other congenital anomalies (by history of an affected pregnancy -recurrence)

3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 5% HRandom95%
n/N n/N | Cl
| Yes
Kirke 1992 6/87 6/89 — 216 % 1.02[0.34,3.05]
MRC 1991 16/593 107602 T 33.6% 1.62[0.74,355]
Subtotal (95% CI) 680 691 - 55.3 % 1.39 [ 0.74, 2.62 ]
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I =0.0%
Test for overall effect: Z = 1.01 (P =0.31)
2 No
Czeizel 1994 18/2104 27/2052 Rl 447 % 0.65[036, 1.18]
Subtotal (95% CI) 2104 2052 - 44.7 % 0.65 [ 0.36, 1.18 ]
Total events: |8 (Folate supplementation), 27 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.42 (P = 0.15)
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 1; Chi? = 338, df = 2 (P = 0.18); I> =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Chi> = 2.93, df = | (P = 0.09), I> =66%
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 3.38. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 38 Other congenital anomalies (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 38 Other congenital anomalies (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Folic acid
Czeizel 1994 18/2104 2712052 il 447 % 0651036, 1.18]
Kirke 1992 6/87 6/89 —* 21.6% 102 [0.34,3.05]
MRC 1991 16/593 10/602 T 336 % 1.62 [ 074,355 ]
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 1; Chi? = 338, df = 2 (P = 0.18); I> =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.39. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 39 Other congenital anomalies (by micronutrient
composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 39 Other congenital anomalies (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N | Cl
| Folate alone
MRC 1991 5/298 4/300 - 132% 126 [ 0.34, 4.64 ]
Subtotal (95% CI) 298 300 —— 13.2 % 1.26 [ 0.34, 4.64 |
Total events: 5 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 035 (P = 0.73)
2 Folate + other micronutrients
Czeizel 1994 18/2104 27/2052 - 46.9 % 0.65[0.36, 1.18]
Kirke 1992 6/87 6/89 — 18.1 % 1.02[0.34,3.05]
MRC 1991 117295 6/302 T 218 % 1.88 070,501 ]
Subtotal (95% CI) 2486 2443 - 86.8 % 0.98 [ 0.51, 1.86 ]
Total events: 35 (Folate supplementation), 39 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.13; Chi? = 336, df = 2 (P = 0.19); I> =40%
Test for overall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 2784 2743 - 100.0 % 0.97 [ 0.59, 1.60 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.05; Chi? = 3.60, df = 3 (P = 0.31); I =17%
Test for overall effect: Z = 0.12 (P = 0.90)
Test for subgroup differences: Chi? = 0.12, df = | (P = 0.73), I> =0.0%
| 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 3.40. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 40 Other congenital anomalies (by malaria setting at the
time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 40 Other congenital anomalies (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
I No
Czeizel 1994 18/2104 2712052 il 447 % 0651036, 1.18]
Kirke 1992 6/87 6/89 — 21.6% 1.02[0.34,305]
MRC 1991 16/593 10/602 T 336 % 162 [0.74,355]
Total (95% CI) 2784 2743 - 100.0 % 0.98 [ 0.54, 1.77 ]
Total events: 40 (Folate supplementation), 43 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.1 1; Chi? = 338, df = 2 (P = 0.18); I> =41%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.41. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 41 Miscarriage (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 41 Miscarriage (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 301/2738 251/2620 i 573% 1157098, 1.34]
ICMR 2000 6/137 14/142 D 47 % 04410.18 1.12]
Kirke 1992 9/93 7195 4.6 % .31 [051,338]
MRC 1991 871677 83/685 — 334 % 1.06 [0.80, 141]
Total (95% CI) 3645 3542 —— 100.0 % 1.08 [ 0.87,1.32 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I*> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
0.5 0.7 | 1.5 2
Folate supplementation Micronutrients-no folate
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Analysis 3.42. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 42 Miscarriage (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 42 Miscarriage (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Daily supplementation L
Czeizel 1994 301/2738 251/2620 573% 1157098, 1.34]
ICMR 2000 6/137 14/142 ] 47 % 044[0.18, 1.12]
Kirke 1992 9/93 7195 T 46 % .31 [051,338]
MRC 1991 871677 83/685 = 334 % 1.06 [0.80, 141]
Total (95% CI) 3645 3542 ’ 100.0 % 1.08 [ 0.87,1.32 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I*> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
| 10 100
Folate supplementation Micronutrients-no folate
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Analysis 3.43. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 43 Miscarriage (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 43 Miscarriage (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 9/93 7195 T 4.6 % 1.31'[051,338]
Subtotal (95% CI) 93 95 -~ 4.6 % 1.31[0.51, 3.38 ]
Total events: 9 (Folate supplementation), 7 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.57 (P = 0.57)
2 More than 400 g (0.4 mg) folic acid per day

Czeizel 1994 301/2738 25112620 u 573 % 1157098, 1.34]

ICMR 2000 6/137 14/142 ] 47 % 044[0.18, 1.12]

MRC 1991 871677 83/685 - 334 % 1.06 [0.80, 141]
Subtotal (95% CI) 3552 3447 * 95.4 % 1.04[0.81,1.35]
Total events: 394 (Folate supplementation), 348 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.02; Chi? = 401, df = 2 (P = 0.13); I> =50%
Test for overall effect: Z = 0.32 (P = 0.75)
Total (95% CI) 3645 3542 4 100.0 % 1.08 [ 0.87,1.32 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I*> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Chi? = 0.21, df = | (P = 0.64), > =0.0%
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Analysis 3.44. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 44 Miscarriage (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 44 Miscarriage (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Periconceptional period
Czeizel 1994 301/2738 25112620 n 573% 1157098, 1.34]
ICMR 2000 6/137 14/142 I 47 % 04470.18, 1.12]
Kirke 1992 9/93 7195 T 4.6 % .31 [051,338]
MRC 1991 871677 83/685 L 334 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 3645 3542 ’ 100.0 % 1.08 [ 0.87, 1.32 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
| 10 100

Folate supplementation
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Analysis 3.45. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 45 Miscarriage (by history of an affected pregnancy -
recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome:

45 Miscarriage (by history of an affected pregnancy -recurrence)

3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% HRandom 95%
n/N n/N | Cl
| Yes
ICMR 2000 6/137 14/142 ] 47 % 044710.18 1.12]
Kirke 1992 9/93 7195 T 4.6 % 1.31'[051,338]
MRC 1991 871677 83/685 - 334 % 1.06 [0.80, 141]
Subtotal (95% CI) 907 922 - 42.7 % 0.92 [ 0.56, 1.53 ]
Total events: 102 (Folate supplementation), 104 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.09; Chi? = 343, df = 2 (P = 0.18); I =42%
Test for overall effect: Z = 031 (P = 0.76)
2 No
Czeizel 1994 301/2738 25112620 u 573 % 1157098, 1.34]
Subtotal (95% CI) 2738 2620 ’ 57.3 % 1.15[0.98, 1.34 ]
Total events: 301 (Folate supplementation), 251 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.70 (P = 0.089)
Total (95% CI) 3645 3542 ’ 100.0 % 1.08 [ 0.87, 1.32]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi> = 4.14, df = 3 (P = 0.25); I> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Chi? = 0.65, df = | (P = 0.42), I> =0.0%
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 3.46. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 46 Miscarriage (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 46 Miscarriage (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
| Folic acid
Czeizel 1994 301/2738 25112620 n 573% 1157098, 1.34]
ICMR 2000 6/137 14/142 I 47 % 04470.18, 1.12]
Kirke 1992 9/93 7195 T 4.6 % 1.31'[051,338]
MRC 1991 871677 83/685 L 334 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 3645 3542 ’ 100.0 % 1.08 [ 0.87, 1.32]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
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Analysis 3.47. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 47 Miscarriage (by micronutrient compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 47 Miscarriage (by micronutrient compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl

| Folate alone

MRC 1991 42/338 44/346 159 % 098 [0.66, 1.45]
Subtotal (95% CI) 338 346 15.9 % 0.98 [ 0.66, 1.45 ]
Total events: 42 (Folate supplementation), 44 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z=0.11 (P =091)
2 Folate + multiple micronutrients

Czeizel 1994 30172738 25172620 624 % [.15[098, 134]

ICMR 2000 6/137 14/142 ] 32 % 04410.18 1.12]

Kirke 1992 9/93 7195 T 3.1 % 1.31'[051,338]

MRC 1991 45/339 39/339 - 155 % 1157077, 1.72]
Subtotal (95% CI) 3307 3196 * 84.1 % 1.09 [ 0.85,1.39 ]
Total events: 361 (Folate supplementation), 31 | (Micronutrients-no folate)
Heterogeneity: Tau? = 0.02; Chi? = 4.04, df = 3 (P = 0.26); I> =26%
Test for overall effect: Z = 0.70 (P = 0.49)
Total (95% CI) 3645 3542 4 100.0 % 1.09 [ 0.92, 1.29 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 447, df =4 (P = 0.35); > =11%
Test for overall effect: Z = 1.02 (P = 0.31)
Test for subgroup differences: Chi? = 0.21, df = | (P = 0.64), I> =0.0%
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Analysis 3.48. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 48 Miscarriage (by malaria setting at the time of the

study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 48 Miscarriage (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% H_Random 95%
n/N n/N Cl Cl
I No
Czeizel 1994 301/2738 25112620 n 573% 1157098, 1.34]
ICMR 2000 6/137 14/142 ] 47 % 04410.18 1.12]
Kirke 1992 9/93 7195 T 4.6 % 1.31'[051,338]
MRC 1991 871677 83/685 b 334 % 1.06 [ 0.80, 1.41]
Total (95% CI) 3645 3542 ’ 100.0 % 1.08 [ 0.87, 1.32 ]
Total events: 403 (Folate supplementation), 355 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi? = 4.14, df = 3 (P = 0.25); I> =28%
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
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Analysis 3.49. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 49 Spina bifida.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 49 Spina bifida

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
Czeizel 1994 0/2104 22052 — 525% 020001, 406 ]
ICMR 2000 0/137 171142 — 475 % 0357001, 841]
Total (95% CI) 2241 2194 ——— 100.0 % 0.26 [ 0.03, 2.31 ]
Total events: O (Folate supplementation), 3 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.07, df = | (P = 0.80); I> =0.0%
Test for overall effect: Z = 1.21 (P = 022)
Test for subgroup differences: Not applicable
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Analysis 3.50. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 50 Anencephaly.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 50 Anencephaly

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 0/2104 4/2052 = T 15.6 % 0.11 [001,201]
ICMR 2000 3/137 6/142 —— 713% 052[0.13,203]
Kirke 1992 0/87 1/89 - 1 13.1% 034[001,826]
Total (95% CI) 2328 2283 — 100.0 % 0.38 [0.12,1.22]
Total events: 3 (Folate supplementation), || (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.96, df = 2 (P = 0.62); I> =0.0%
Test for overall effect: Z = 1.62 (P = 0.10)
Test for subgroup differences: Not applicable
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Analysis 3.51. Comparison 3 Supplementation with folate plus other micronutrients versus other

micronutrients without folate (four trials), Outcome 51 Stillbirths.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 51 Stillbirths

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% HRandom,95%
n/N n/N Cl Cl
Czeizel 1994 1112471 972391 B 575 % 1.18 [ 049, 2.85 ]
ICMR 2000 3/137 3/142 — 17.7 % 1.04[021,505]
Kirke 1992 0/87 2/89 - 1 49 % 020[001,420]
MRC 1991 4/593 3/602 - 19.9 % 1.35[0.30, 6.02]
Total (95% CI) 3288 3224 - 100.0 % 1.09 [ 0.56, 2.12 ]

Total events: |8 (Folate supplementation), 17 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.31, df = 3 (P = 0.73); I =0.0%
Test for overall effect: Z = 0.25 (P = 0.80)

Test for subgroup differences: Not applicable
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Analysis 3.52. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 52 Elective termination of pregnancy for fetal anomalies.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 52 Elective termination of pregnancy for fetal anomalies

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl

Czeizel 1994 3/2738 13/2620 = 286 % 022006, 0.77]

ICMR 2000 1/137 5/142 - 99 % 0217002 1.75]

MRC 1991 71677 20/685 - 616 % 035[0.15,083]
Total (95% CI) 3552 3447 - 100.0 % 0.29 [ 0.15, 0.57 ]
Total events: | | (Folate supplementation), 38 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 049, df = 2 (P = 0.78); I> =0.0%
Test for overall effect: Z = 3.58 (P = 0.00034)
Test for subgroup differences: Not applicable
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Analysis 3.53. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 53 Low birthweight (less than 2500 g).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 53 Low birthweight (less than 2500 g)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N Cl Cl
Czeizel 1994 10172471 81/2391 - 838 % 1217091, 161]
ICMR 2000 12/96 14/90 = 162 % 0801039, 1.64]
Total (95% CI) 2567 2481 » 100.0 % 1.13 [ 0.84, 1.52 ]
Total events: | |3 (Folate supplementation), 95 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.01; Chi> = 1.07, df = | (P = 0.30); I> =7%
Test for overall effect: Z = 0.81 (P = 0.42)
Test for subgroup differences: Not applicable
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Analysis 3.54. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 54 Macrosomia (birthweight greater than 4000 g).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 54 Macrosomia (birthweight greater than 4000 g)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
Czeizel 1994 1532471 15172391 - 100.0 % 098079, 1.22]
Total (95% CI) 2471 2391 + 100.0 % 0.98[0.79, 1.22 ]
Total events: 153 (Folate supplementation), |51 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.18 (P = 0.86)
Test for subgroup differences: Not applicable
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Analysis 3.55. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 55 Preterm birth (less than 37 weeks’ gestation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 55 Preterm birth (less than 37 weeks' gestation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom,95%
n/N n/N C
Czeizel 1994 17812471 15172391 - 100.0 % [.147093, 141]
Total (95% CI) 2471 2391 . 100.0 % 1.14 [ 0.93, 1.41 |
Total events: 178 (Folate supplementation), |51 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 123 (P = 0.22)
Test for subgroup differences: Not applicable
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Analysis 3.56. Comparison 3 Supplementation with folate plus other micronutrients versus other
micronutrients without folate (four trials), Outcome 56 Multiple pregnancy.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 3 Supplementation with folate plus other micronutrients versus other micronutrients without folate (four trials)

Outcome: 56 Multiple pregnancy

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Czeizel 1994 46/2738 32/2620 - 96.6 % 1.38[088,2.15]
ICMR 2000 0/137 0/142 Not estimable
Kirke 1992 2/93 1/95 - T 34% 204[0.19,22.15]
MRC 1991 0/677 0/685 Not estimable
Total (95% CI) 3645 3542 * 100.0 % 1.39 [ 0.90, 2.17 ]
Total events: 48 (Folate supplementation), 33 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.10, df = | (P = 0.75); I> =0.0%
Test for overall effect: Z = 1.48 (P = 0.14)
Test for subgroup differences: Not applicable
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Analysis 4.1.

Comparison 4 Supplementation with folate plus other micronutrients versus the same other

micronutrients without folate (two trials), Outcome | Neural tube defects (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: | Neural tube defects (All)
Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N @] cl
Kirke 1992 0/87 1/89 - 1 74 % 0.34[001,826]
MRC 1991 6/593 21/602 - 926 % 029[0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12, 0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 001, df = | (P = 092); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
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Analysis 4.2. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 2 Neural tube defects (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 2 Neural tube defects (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Kirke 1992 0/87 1/89 - 1 74 % 0.34[001,826]
MRC 1991 6/593 21/602 L 926 % 029[0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12, 0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.01, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
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Analysis 4.3. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 3 Neural tube defects (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 3 Neural tube defects (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 0/87 1/89 - 1 74 % 034[001,826]
Subtotal (95% CI) 87 89 T— 7.4 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
2 More than 400 g (0.4 mg) folic acid per day
MRC 1991 6/593 21/602 L 926 % 029[0.12,071]
Subtotal (95% CI) 593 602 - 92.6 % 0.29 [ 0.12, 0.71]

Total events: 6 (Folate supplementation), 21 (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: Z = 2.69 (P = 0.0070)

Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12, 0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 001, df = | (P = 0.92); I =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)

Test for subgroup differences: Chi2 = 0.01, df = | (P = 0.92), I> =0.0%
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Analysis 4.4. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 4 Neural tube defects (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 4 Neural tube defects (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Periconceptional period
Kirke 1992 0/87 1/89 - 1 74 % 0.34[001,826]
MRC 1991 6/593 21/602 - 926 % 029[0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12,0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 001, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
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Analysis 4.5. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 5 Neural tube defects (by history of an affected pregnancy
-recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 5 Neural tube defects (by history of an affected pregnancy -recurrence)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Yes
Kirke 1992 0/87 1/89 - 1 74 % 034[001,826]
MRC 1991 6/593 21/602 H 92.6 % 029 [0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12, 0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.01, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
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Analysis 4.6. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 6 Neural tube defects (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 6 Neural tube defects (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Folic acid
Kirke 1992 0/87 1/89 - 1 74 % 0.34[001,826]
MRC 1991 6/593 21/602 L 926 % 029[0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29 [ 0.12, 0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.01, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
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Analysis 4.7. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 7 Neural tube defects (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 7 Neural tube defects (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N

| Folate alone

MRC 1991 2/298 13/300 —a— 362 % 0.15[0.04, 0.68 ]
Subtotal (95% CI) 298 300 — 36.2 % 0.15 [ 0.04, 0.68 ]
Total events: 2 (Folate supplementation), 13 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 2.47 (P = 0.014)
2 Folate + multiple micronutrients

Kirke 1992 0/87 1/89 - 71T 78% 0.34[001,826]

MRC 1991 41295 8/302 —i 560 % 051 [0.16, 1.681]
Subtotal (95% CI) 382 391 - 63.8 % 0.49 [ 0.16, 1.48 ]

Total events: 4 (Folate supplementation), 9 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.05, df = | (P = 0.81); I> =0.0%
Test for overall effect: Z = 1.27 (P = 0.21)

Total (95% CI) 680 691 - 100.0 % 0.32 [0.13,0.78 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 1.56, df = 2 (P = 0.46); I =0.0%
Test for overall effect: Z = 2.50 (P = 0.013)

Test for subgroup differences: Chi2 = 1.47, df = | (P = 0.23), I> =32%
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Analysis 4.8. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 8 Neural tube defects (by malaria setting at time of the
study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 8 Neural tube defects (by malaria setting at time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N @] cl
I No
Kirke 1992 0/87 1/89 - 1 74 % 0.34[001,826]
MRC 1991 6/593 21/602 H 92.6 % 029 [0.12,071]
Total (95% CI) 680 691 - 100.0 % 0.29[0.12,0.70 ]
Total events: 6 (Folate supplementation), 22 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.01, df = | (P = 0.92); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0055)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.9. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 9 Cleft lip (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 9 Cleft lip (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N
Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 T 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.10. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 10 Cleft lip (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 10 Cleft lip (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Daily supplementation
Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 — 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.11. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 11 Cleft lip (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: || Cleft lip (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
Subtotal (95% CI) 87 89 T ————— 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
2 More than 400 g (0.4 mg) folic acid per day

MRC 1991 0/593 0/602 Not estimable
Subtotal (95% CI) 593 602 Not estimable
Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 680 691 — 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.12. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 12 Cleft lip (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 12 Cleft lip (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%

n/N n/N Cl Cl

| Periconceptional period
Kirke 1992 0/87 1/89 —— 100.0 % 0.34[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 T ————— 100.0 % 0.34 [ 0.01, 8.26 ]

Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable

0.0l 0.1 10 100
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Analysis 4.13. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 13 Cleft lip (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: |3 Cleft lip (by history of an affected pregnancy -recurrence)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Yes
Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 T ——— 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.14. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 14 Cleft lip (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 14 Cleft lip (by folate compound)
Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl
| Folic acid
Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 T —— 100.0 % 0.34 [ 0.01, 8.26 ]

Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)

Test for subgroup differences: Not applicable

001 0.1 |

Folate supplementation

10 100

Micronutrients-no folate
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Analysis 4.15. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 15 Cleft lip (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: |5 Cleft lip (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N | Cl

| Folate alone

MRC 1991 0/298 0/300 Not estimable
Subtotal (95% CI) 298 300 Not estimable
Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 Folate + multiple micronutrients

Kirke 1992 0/87 1/89 —— 100.0 % 0.34[001,826]

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 382 391 T——— 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Total (95% CI) 680 691 — 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.16. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 16 Cleft lip (by malaria setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 16 Cleft lip (by malaria setting at the time of the study)
Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
I No
Kirke 1992 0/87 1/89 —— 100.0 % 0.34[001,826]
MRC 1991 0/593 0/602 Not estimable
Total (95% CI) 680 691 T ————— 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
0.0l 0.1 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.17. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 17 Cleft palate (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 17 Cleft palate (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N cl C
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 —— 100.0 % 305[0.12, 7461 ]
Total (95% CI) 680 691 — 100.0 % 3.05 [ 0.12, 74.61 |
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.18. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 18 Cleft palate (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 18 Cleft palate (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — 100.0 % 305012 7461 ]
Total (95% CI) 680 691 T — 100.0 % 3.05 [ 0.12, 74.61 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.19. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 19 Cleft palate (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: |9 Cleft palate (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 0/87 0/89 Not estimable
Subtotal (95% CI) 87 89 Not estimable
Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
2 More than 400 g (0.4 mg) folic acid per day

MRC 1991 1/593 0/602 — 1000 % 305012 7461 ]
Subtotal (95% CI) 593 602 ——— 100.0 % 3.05[0.12, 74.61 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Total (95% CI) 680 691 — 100.0 % 3.05 [ 0.12, 74.61 |
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable

| 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.20. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 20 Cleft palate (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 20 Cleft palate (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%

n/N n/N cl @]

| Periconceptional period
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 —— 100.0 % 305[0.12, 7461 ]
Total (95% CI) 680 691 T—— 100.0 % 3.05[0.12, 74.61 ]

Total events: | (Folate supplementation), O (Micronutrients-no folate)

Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)

Test for subgroup differences: Not applicable

Folate supplementation

0.1

10 100

Micronutrients-no folate
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Analysis 4.21. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 21 Cleft palate (by history of an affected pregnancy -
recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 2| Cleft palate (by history of an affected pregnancy -recurrence)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl

| Yes
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — 100.0 % 305012 7461 ]
Total (95% CI) 680 691 T — 100.0 % 3.05 [ 0.12, 74.61 ]

Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.49)

Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Folate supplementation Micronutrients-no folate
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Analysis 4.22. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 22 Cleft palate (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 22 Cleft palate (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Folic acid
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — 100.0 % 305012 7461 ]
Total (95% CI) 680 691 T — 100.0 % 3.05 [ 0.12, 74.61 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.23. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 23 Cleft palate (by micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 23 Cleft palate (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 95%
n/N n/N Cl Cl

| Folate alone

MRC 1991 11298 0/300 — 1000 % 302012 7384]
Subtotal (95% CI) 298 300 —— 100.0 % 3.02[0.12,73.84 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
2 Folate + multiple micronutrients

Kirke 1992 0/87 0/89 Not estimable

MRC 1991 0/295 0/302 Not estimable
Subtotal (95% CI) 382 391 Not estimable
Total events: O (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: not applicable
Total (95% CI) 680 691 — 100.0 % 3.02[0.12,73.84
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
Test for subgroup differences: Not applicable

0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.24. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 24 Cleft palate (by malaria setting at the time of the

study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Comparison:
Outcome: 24 Cleft palate (by malaria setting at the time of the study)
Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl
I No
Kirke 1992 0/87 0/89 Not estimable
MRC 1991 1/593 0/602 — 100.0 % 305012 7461 ]
Total (95% CI) 680 691 T—— 100.0 % 3.05[0.12, 74.61 ]
Total events: | (Folate supplementation), O (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.25. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 25 Congenital cardiovascular anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 25 Congenital cardiovascular anomalies (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Kirke 1992 0/87 2/89 - & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068[0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31 ]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.26. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 26 Congenital cardiovascular anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 26 Congenital cardiovascular anomalies (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Kirke 1992 0/87 2/89 - & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068 [0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31 ]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.27. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 27 Congenital cardiovascular anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 27 Congenital cardiovascular anomalies (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl

| 400 g (0.4 mg) folic acid or less per day

Kirke 1992 0/87 2/89 . 259 % 020[001,4.20]
Subtotal (95% CI) 87 89 T 25.9 % 0.20 [ 0.01, 4.20 ]
Total events: O (Folate supplementation), 2 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 1.03 (P = 0.30)
2 More than 400 g (0.4 mg) folic acid per day

MRC 1991 2/593 3/602 j 74.1 % 068[0.11,4.04]
Subtotal (95% CI) 593 602 74.1 % 0.68 [ 0.11, 4.04 ]
Total events: 2 (Folate supplementation), 3 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.43 (P = 0.67)
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Chi? = 045, df = | (P = 0.50), I> =0.0%
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Analysis 4.28. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 28 Congenital cardiovascular anomalies (by timing of
supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 28 Congenital cardiovascular anomalies (by timing of supplementation)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
| Periconceptional period
Kirke 1992 0/87 2/89 — & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068 [0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
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Analysis 4.29. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 29 Congenital cardiovascular anomalies (by history of an
affected pregnancy -recurrence)).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 29 Congenital cardiovascular anomalies (by history of an affected pregnancy -recurrence))

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N
| Yes
Kirke 1992 0/87 2/89 - & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068 [0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31 ]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
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Analysis 4.30. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 30 Congenital cardiovascular anomalies (by folate

compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 30 Congenital cardiovascular anomalies (by folate compound)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| Folic acid
Kirke 1992 0/87 2/89 - & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068 [0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31 ]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
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Analysis 4.31. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 31 Congenital cardiovascular anomalies (by
micronutrient composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 31 Congenital cardiovascular anomalies (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom95% HRandom95%
n/N n/N Cl Cl

| Folate alone

MRC 1991 11298 1/300 31.5% .01 [0.06, 1602 ]
Subtotal (95% CI) 298 300 31.5 % 1.01 [ 0.06, 16.02 ]
Total events: | (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z =0.00 (P = 1.0)
2 Folate + multiple micronutrients

Kirke 1992 0/87 2/89 — & 264 % 020[001,420]

MRC 1991 11295 2/302 — 42.1 % 051 005,561 ]
Subtotal (95% CI) 382 391 — 68.5 % 0.36 [ 0.05, 2.35 ]
Total events: | (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 022, df = | (P = 0.64); I> =0.0%
Test for overall effect: Z = 1.07 (P = 0.29)
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11,2.35 ]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.59, df = 2 (P = 0.74); I> =0.0%
Test for overall effect: Z = 0.88 (P = 0.38)
Test for subgroup differences: Chi> = 0.36, df = | (P = 0.55), I> =0.0%
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Analysis 4.32. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 32 Congenital cardiovascular anomalies (by malaria
setting at the time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 32 Congenital cardiovascular anomalies (by malaria setting at the time of the study)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
I No
Kirke 1992 0/87 2/89 — & 259 % 020[001,4.20]
MRC 1991 2/593 3/602 —i— 74.1 % 068 [0.11,404]
Total (95% CI) 680 691 —— 100.0 % 0.50 [ 0.11, 2.31]
Total events: 2 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.89 (P = 0.37)
Test for subgroup differences: Not applicable
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Analysis 4.33. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 33 Other congenital anomalies (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 33 Other congenital anomalies (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Kirke 1992 6/87 6/89 — 339% 1.02[0.34,3.05]
MRC 1991 16/593 10/602 i 66.1 % 162 [ 074, 3.55 ]
Total (95% CI) 680 691 —— 100.0 % 1.39 [ 0.74, 2.62 ]
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi* = 046, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 1.01 (P = 0.31)
Test for subgroup differences: Not applicable
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Analysis 4.34. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 34 Other congenital anomalies (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 34 Other congenital anomalies (by scheme)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- -
HRandom,95% HRandom 95%
n/N n/N Cl Cl
| Daily supplementation
Kirke 1992 6/87 6/89 339 % 1.02 [0.34,3.05 ]
MRC 1991 16/593 10/602 66.1 % 1.62 [0.74,3.55]
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 |
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
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Analysis 4.35. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 35 Other congenital anomalies (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 35 Other congenital anomalies (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day L
Kirke 1992 6/87 6/89 339 % 1.02 [ 0.34,3.05 ]
Subtotal (95% CI) 87 89 e 33.9 % 1.02 [ 0.34, 3.05 |
Total events: 6 (Folate supplementation), 6 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.04 (P = 0.97)
2 More than 400 g (0.4 mg) folic acid per day
MRC 1991 16/593 107602 - 66.1 % 1.62 [ 0.74,3.55]
Subtotal (95% CI) 593 602 ingt 66.1 % 1.62 [ 0.74, 3.55 ]
Total events: |6 (Folate supplementation), 10 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 122 (P = 0.22)
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 |
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Chi? = 0.46, df = | (P = 0.50), I> =0.0%
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Analysis 4.36. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 36 Other congenital anomalies (by timing of
supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome:

36 Other congenital anomalies (by timing of supplementation)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%

n/N n/N Cl C

| Periconceptional period
Kirke 1992 6/87 6/89 I 339% 1.02[0.34,3.05]
MRC 1991 16/593 10/602 66.1 % 1.62 [ 0.74,3.55]
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 ]

Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%

Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
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Analysis 4.37. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 37 Other congenital anomalies (by history of an affected
pregnancy -recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)
Outcome: 37 Other congenital anomalies (by history of an affected pregnancy -recurrence)
Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
R M-
H,Random,95% HRandom 95%
n/N n/N
| Yes
Kirke 1992 6/87 6/89 339 % 1.02 [0.34,3.05 ]
MRC 1991 16/593 10/602 66.1 % 1.62 [ 0.74,3.55]
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 ]
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
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Analysis 4.38. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 38 Other congenital anomalies (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 38 Other congenital anomalies (by folate compound)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- -
H,Random,95% H,Random,95%

n/N n/N Cl Cl

| Folic acid
Kirke 1992 6/87 6/89 339 % 1.02 [0.34,3.05 ]
MRC 1991 16/593 10/602 66.1 % 1.62 [ 0.74,3.55]
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 ]

Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%

Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
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Analysis 4.39. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 39 Other congenital anomalies (by micronutrient

composition).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 39 Other congenital anomalies (by micronutrient composition)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 5% HRandom95%
n/N n/N | Cl
| Folate alone
MRC 1991 5/298 4/300 - 238 % 126 [0.34,4.64]
Subtotal (95% CI) 298 300 —— 23.8 % 1.26 [ 0.34, 4.64 |
Total events: 5 (Folate supplementation), 4 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 035 (P = 0.73)
2 Folate + other micronutrients
Kirke 1992 6/87 6/89 —.— 340 % 1.02[0.34,305]
MRC 1991 117295 6/302 T 42.1 % 1.88 070,501 ]
Subtotal (95% CI) 382 391 - 76.2 % 1.43 [ 0.69, 2.97 |
Total events: |7 (Folate supplementation), 12 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.66, df = | (P = 0.42); I> =0.0%
Test for overall effect: Z = 0.96 (P = 0.34)
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.73, 2.62 ]

Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.69, df =2 (P = 0.71); I =0.0%
Test for overall effect: Z = 1.01 (P =0.31)

Test for subgroup differences: Chi> = 0.03, df = | (P = 0.87), I> =0.0%

0.0l 0.1

10 100

Folate supplementation Micronutrients-no folate

Effects and safety of periconceptional oral folate supplementation for preventing birth defects (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

230



Analysis 4.40. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 40 Other congenital anomalies (by malaria setting at the
time of the study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 40 Other congenital anomalies (by malaria setting at the time of the study)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
I No
Kirke 1992 6/87 6/89 I 339% 1.02[0.34,3.05]
MRC 1991 16/593 10/602 66.1 % 1.62[0.74,355]
Total (95% CI) 680 691 - 100.0 % 1.39 [ 0.74, 2.62 ]
Total events: 22 (Folate supplementation), 16 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 046, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 1.01 (P =0.31)
Test for subgroup differences: Not applicable
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Analysis 4.41. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 41 Miscarriage (All).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 41 Miscarriage (All)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Kirke 1992 9193 7195 T 8.1 % .31 [051,338]
MRC 1991 871677 83/685 | 919 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 770 780 * 100.0 % 1.08 [ 0.82, 1.41 ]
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable
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Analysis 4.42. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 42 Miscarriage (by scheme).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 42 Miscarriage (by scheme)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N Cl Cl

| Daily supplementation

Kirke 1992 9/93 7195 T 8.1 % 131 [051,338]

MRC 1991 871677 83/685 [ | 919 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 770 780 . 100.0 % 1.08 [ 0.82, 1.41 |
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable
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Analysis 4.43. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 43 Miscarriage (by daily dose).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 43 Miscarriage (by daily dose)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom,95% HRandom 95%
n/N n/N | Cl
| 400 g (0.4 mg) folic acid or less per day
Kirke 1992 9/93 7195 T 8.1 % 1.31'[051,338]
Subtotal (95% CI) 93 95 -~ 8.1 % 1.31 [ 0.51, 3.38 ]
Total events: 9 (Folate supplementation), 7 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.57 (P = 0.57)
2 More than 400 g (0.4 mg) folic acid per day
MRC 1991 871677 83/685 [ | 919 % 1.06 [ 0.80, 1.41 ]
Subtotal (95% CI) 677 685 * 91.9 % 1.06 [ 0.80, 1.41 |

Total events: 87 (Folate supplementation), 83 (Micronutrients-no folate)
Heterogeneity: not applicable

Test for overall effect: Z = 041 (P = 0.68)

Total (95% CI) 770 780 * 100.0 %
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Chi? = 0.18, df = | (P = 0.67), I> =0.0%

1.08 [ 0.82, 1.41 |
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Analysis 4.44. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 44 Miscarriage (by timing of supplementation).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 44 Miscarriage (by timing of supplementation)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N

| Periconceptional period

Kirke 1992 9193 7195 T 8.1% .31 [051,338]

MRC 1991 871677 83/685 [ | 919 % 1.06 [0.80, 141]
Total (95% CI) 770 780 * 100.0 % 1.08 [ 0.82, 1.41 ]
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable
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Analysis 4.45. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 45 Miscarriage (by history of an affected pregnancy -

recurrence).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 45 Miscarriage (by history of an affected pregnancy -recurrence)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
| Yes
Kirke 1992 9/93 7195 T 8.1 % 131 [051,338]
MRC 1991 871677 83/685 [ | 919 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 770 780 * 100.0 % 1.08 [ 0.82, 1.41 ]
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable
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Analysis 4.46. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 46 Miscarriage (by folate compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 46 Miscarriage (by folate compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N Cl Cl

| Folic acid

Kirke 1992 9/93 7195 T 8.1 % I.31'[051,3.38]

MRC 1991 871677 83/685 [ | 919 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 770 780 . 100.0 % 1.08 [ 0.82, 1.41 |
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable

001 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.47. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 47 Miscarriage (by micronutrient compound).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 47 Miscarriage (by micronutrient compound)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
HRandom 95% HRandom,95%
n/N n/N |

| Folate alone l

MRC 1991 42/338 44/346 46.6 % 098 [0.66, 1.45]
Subtotal (95% CI) 338 346 * 46.6 % 0.98 [ 0.66, 1.45 ]
Total events: 42 (Folate supplementation), 44 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z=0.11 (P =091)
2 Folate + multiple micronutrients

Kirke 1992 9/93 7195 T 82% .31 [051,338]

MRC 1991 45/339 39/339 = 452 % 1157077, 1.72]
Subtotal (95% CI) 432 434 * 53.4 % 1.18 [ 0.81, 1.70 ]
Total events: 54 (Folate supplementation), 46 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.06, df = | (P = 0.80); I> =0.0%
Test for overall effect: Z = 0.86 (P = 0.39)
Total (95% CI) 770 780 * 100.0 % 1.08 [ 0.82, 1.41 ]

Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.51, df = 2 (P = 0.77); I =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Chi? = 045, df = | (P = 0.50), I> =0.0%
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10 100

Micronutrients-no folate
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Analysis 4.48. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 48 Miscarriage (by malaria setting at the time of the

study).

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison:

Outcome: 48 Miscarriage (by malaria setting at the time of the study)

4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
I No
Kirke 1992 9193 7195 T 8.1% .31 [051,338]
MRC 1991 871677 83/685 = 919 % 1.06 [ 0.80, 1.41 ]
Total (95% CI) 770 780 * 100.0 % 1.08 [ 0.82, 1.41 ]
Total events: 96 (Folate supplementation), 90 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.0; Chi? = 0.18, df = | (P = 0.67); I> =0.0%
Test for overall effect: Z = 0.55 (P = 0.58)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Folate supplementation

Micronutrients-no folate
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Analysis 4.49. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 49 Anencephaly.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 49 Anencephaly

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl @]
Kirke 1992 0/87 1/89 —— 100.0 % 034[001,826]
Total (95% CI) 87 89 —— 100.0 % 0.34 [ 0.01, 8.26 ]
Total events: O (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.50. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 50 Stillbirths.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 50 Stillbirths

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% HRandom,95%
n/N n/N Cl Cl
Kirke 1992 0/87 2/89 — & 254 % 020[001,420]
MRC 1991 4/593 3/602 1 746 % 135030, 602 ]
Total (95% CI) 680 691 100.0 % 0.84 [ 0.16, 4.28 |
Total events: 4 (Folate supplementation), 5 (Micronutrients-no folate)
Heterogeneity: Tau? = 0.35; Chi? = .24, df = | (P = 027); > =19%
Test for overall effect: Z = 021 (P = 0.83)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Folate supplementation Micronutrients-no folate
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Analysis 4.51. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 51 Elective termination of pregnancy for fetal outcomes.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects
Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 51 Elective termination of pregnancy for fetal outcomes

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
MRC 1991 71677 20/685 - 100.0 % 035[0.15, 083 ]
Total (95% CI) 677 685 - 100.0 % 0.35 [ 0.15, 0.83 ]
Total events: 7 (Folate supplementation), 20 (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 2.38 (P = 0.017)
Test for subgroup differences: Not applicable
001 0.1 | 10 100
Folate supplementation No folate
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Analysis 4.52. Comparison 4 Supplementation with folate plus other micronutrients versus the same other
micronutrients without folate (two trials), Outcome 52 Multiple pregnancy.

Review: Effects and safety of periconceptional oral folate supplementation for preventing birth defects

Comparison: 4 Supplementation with folate plus other micronutrients versus the same other micronutrients without folate (two trials)

Outcome: 52 Multiple pregnancy

Folate
supplemen- Micronutrients-
Study or subgroup tation no folate Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% HRandom 95%
n/N n/N cl @]
Kirke 1992 2/93 1195 —il— 100.0 % 204[0.19,22.15]
MRC 1991 0/677 0/685 Not estimable
Total (95% CI) 770 780 ———— 100.0 % 2.04[0.19,22.15 ]
Total events: 2 (Folate supplementation), | (Micronutrients-no folate)
Heterogeneity: not applicable
Test for overall effect: Z = 0.59 (P = 0.56)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100

APPENDICES

Folate supplementation

Micronutrients-no folate

Appendix |. Additional search terms for the International Clinical Trials Registry Platform

folic acid AND women; folate AND women; folate AND periconception; folic acid supplementation AND women

WHAT’S NEW

Last assessed as up-to-date: 31 August 2015.

Date Event

Description

7 September 2015  New search has been performed

Search updated. A new author joined the review team

and another author stepped down. Methods were up-

dated and random-effects models were used for all
meta-analyses. GRADE ’Summary of findings’ tables
were also added for primary outcomes
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(Continued)

7 September 2015 New citation required but conclusions have not No new trials met the inclusion criteria and thus the
changed conclusions did not change
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
In comparison to the previous version of this review the following changes have been made.
We reduced the number of comparisons, from eight to four and included the form of folate (folic acid or SMTHEF as subgroup analysis).
We removed the following subgroup analyses.
1. By assisted reproduction: assisted versus non-assisted reproduction.
2. By mandatory folic acid fortification: places with mandatory flour fortification versus non-flour fortification or not mandatory.

We updated the methods section as per the current Pregnancy Childbirth standards. These include updating the methods on subgroup
analysis. We have changed the analytical methods from fixed-effect to random-effects, independently of the magnitude of the hetero-

geneity.
We have included *Summary of findings’ tables and a PRISMA flowchart.

INDEX TERMS

Medical Subject Headings (MeSH)

Dietary Supplements; Folic Acid [*administration & dosage]; Neural Tube Defects [*prevention & control]; Preconception Care;
Randomized Controlled Trials as Topic; Vitamin B Complex [*administration & dosage]

MeSH check words

Female; Humans; Infant; Pregnancy
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