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ABSTRACT
Background

Gestational diabetes, glucose intolerance with onset or first recognition during pregnancy, is a rising problem worldwide. Both non-
pharmacological and pharmacological approaches to the prevention of gestational diabetes have been, and continue to be explored.
Myo-inositol, an isomer of inositol, is a naturally occurring sugar commonly found in cereals, corn, legumes and meat. It is one of the
intracellular mediators of the insulin signal and correlated with insulin sensitivity in type 2 diabetes. The potential beneficial effect on
improving insulin sensitivity suggests that myo-inositol may be useful for women in preventing gestational diabetes.

Objectives

To assess if antenatal dietary supplementation with myo-inositol is safe and effective, for the mother and fetus, in preventing gestational
diabetes.

Search methods

We searched the Pregnancy and Childbirth Group’s Trials Register, Clinical Trials.gov, WHO ICTRP (2 November 2015) and reference

lists of retrieved studies.
Selection criteria

We sought published and unpublished randomised controlled trials, including conference abstracts, assessing the effects of myo-inositol
for the prevention of gestational diabetes mellitus (GDM). Quasi-randomised and cross-over trials were not eligible for inclusion, but
cluster designs were eligible. Participants in the trials were pregnant women. Women with pre-existing type 1 or type 2 diabetes were
excluded. Trials that compared the administration of any dose of myo-inositol, alone or in a combination preparation were eligible for
inclusion. Trials that used no treatment, placebo or another intervention as the comparator were eligible for inclusion.

Data collection and analysis

Two review authors independently assessed trials for inclusion, risk of bias and extracted the data. Data were checked for accuracy.
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Main results

We included four randomised controlled trials (all conducted in Italy) reporting on 567 women who were less than 11 weeks to 24
weeks’ pregnant at the start of the trials. The trials had small sample sizes and one trial only reported an interim analysis. Two trials
were open-label. The overall risk of bias was unclear.

For the mother, supplementation with myo-inositol was associated with a reduction in the incidence of gestational diabetes compared
with control (risk ratio (RR) 0.43, 95% confidence interval (CI) 0.29 to 0.64; three trials; n = 502 women). Using GRADE methods
this evidence was assessed as /low with downgrading due to unclear risk of bias for allocation concealment in two of the included
trials and lack of generalisability of findings. For women who received myo-inositol supplementation, the incidence of GDM ranged
from 8% to 18%; for women in the control group, the incidence of GDM was 28%, using International Association of Diabetes and
Pregnancy Study Groups Consensus Panel 2010 criteria to diagnose GDM.

Two trials reported on hypertensive disorders of pregnancy, a primary maternal outcome of this review. There was no clear difference
in risk of hypertensive disorders of pregnancy between the myo-inositol and control groups (average RR 0.43, 95% CI 0.02 to 8.41;
two trials; n = 398 women; Tau? = 3.23; I2 = 69%). Using GRADE methods, this evidence was assessed as very low, with downgrading
due to wide confidence intervals with very low event rates, a small sample size, and lack of blinding and unclear allocation concealment
methods, and a lack of generalisability. For women who received myo-inositol the risk of hypertensive disorders of pregnancy ranged
from 0% to 33%; for women in the control group the risk was 4%.

For the infant, none of the included trials reported on the primary neonatal outcomes of this systematic review (large-for-gestational
age, perinatal mortality, mortality or morbidity composite).

In terms of this review’s secondary outcomes, there was no clear difference in the risk of caesarean section between the myo-inositol
and control groups (RR 0.95, 95% CI 0.76 to 1.19; two trials; n = 398 women). Using GRADE methods, this evidence was assessed
as Jow, with downgrading due to unclear risk of bias in one trial and lack of generalisability. For women who received myo-inositol
supplementation, the risk of having a caesarean section ranged from 34% to 54%; for women in the control group the was 45%. There
were no maternal adverse effects of therapy in the two trials that reported on this outcome (the other two trials did not report this
outcome).

Two trials found no clear difference in the risk of macrosomia between infants whose mothers received myo-inositol supplementation
compared with controls (average RR 0.35, 95% CI 0.02 to 6.37; two trials; n = 398 infants;Tau? = 3.33; I = 73%). Similarly, there
was no clear difference between groups in terms of neonatal hypoglycaemia (RR 0.36, 95% CI 0.01 to 8.66) or shoulder dystocia
(average RR 2.33, 95% CI 0.12 to 44.30, Tau? = 3.24; I = 72%).

There was a lack of data available for a large number of maternal and neonatal secondary outcomes, and no data for any of the long-
term childhood or adulthood outcomes, or for health service cost outcomes.

Authors’ conclusions

Evidence from four trials of antenatal dietary supplementation with myo-inositol during pregnancy shows a potential benefit for
reducing the incidence of gestational diabetes. No data were reported for any of this review’s primary neonatal outcomes. There were
very little outcome data for the majority of this review’s secondary outcomes. There is no clear evidence of a difference for macrosomia
when compared with control.

The current evidence is based on small trials that are not powered to detect differences in outcomes including perinatal mortality and
serious infant morbidity. All of the included studies were conducted in Italy which raises concerns about the lack of generalisability
of the evidence to other settings. There is evidence of inconsistency and indirectness and as a result, many of the judgements on the
quality of the evidence were downgraded to low or very low quality (GRADEpro Guideline Development Tool).

Further trials for this promising antenatal intervention for preventing gestational diabetes are encouraged and should include pregnant
women of different ethnicities and varying risk factors and use of myo-inositol (different doses, frequency and timing of administration)
in comparison with placebo, diet and exercise or pharmacological interventions. Outcomes should include potential harms including
adverse effects.

PLAIN LANGUAGE SUMMARY

Taking myo-inositol as a dietary supplement during pregnancy to prevent the development of gestational diabetes
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What is the issue?

This review aimed to investigate if myo-inositol is an effective antenatal dietary supplement for preventing gestational diabetes in
pregnant women. Women who develop gestational diabetes have a higher risk of experiencing complications during pregnancy and
birth, as well as developing diabetes later on in life. The babies of mothers who have gestational diabetes can be larger than they should
be potentially causing injuries to the babies at birth. These babies are at risk of diabetes even as young children or young adults.

Why is this important?

The number of women being diagnosed with gestational diabetes is increasing around the world so finding simple and cost-effective
ways to prevent women developing gestational diabetes is important. Myo-inositol is a naturally occurring sugar found in cereals, corn,
green vegetables and meat that has a role in the body’s sensitivity to insulin.

What evidence did we find?

We searched for studies on 2 November 2015 and included four small randomised controlled trials involving a total of 567 women
who were less than 11 weeks’ to 24 weeks' pregnant at the start of the trials. The quality of the evidence was assessed as low or very low
and the overall risk of bias was unclear.

Myo-inositol was associated with a reduction in the rate of gestational diabetes (low quality evidence), reducing the incidence from
28% in women who did not take the supplement, to between 8% and 18% in the women who took it. There was no difference
between groups in terms of the number of women who had hypertensive disorders of pregnancy (including pre-eclampsia, eclampsia
and abnormally high blood pressure during pregnancy) (very low quality evidence). The trials did not provide any information about
the number of babies that died (either before being born or shortly afterwards) or babies that were large-for-gestational age. There were
no maternal adverse effects of therapy in the two trials that reported on this outcome (the other two trials did not mention this).

This review did not find any impact on other outcomes such as the risk of having a caesarean section (low quality evidence), a large
baby, obstructed labour when the baby’s shoulder becomes stuck (shoulder dystocia) or a baby with low blood glucose levels. This may
be due to the trials being too small to detect differences in these outcomes and the outcomes not being reported by all trials. All four
trials were from Italy.

The included trials did not report on a large number of other mother and baby outcomes listed in this review and nor were there any
data relating to longer-term outcomes for the mother or the infant, or the cost of health services.

What does this mean?

Myo-inositol as a dietary supplement during pregnancy shows promise in preventing gestational diabetes but there is not enough
evidence at this stage to support its routine use. Further large, well-designed, randomised controlled trials are required to assess the
effectiveness of myo-inositol in preventing gestational diabetes and improving other health outcomes for mothers and their babies.

Ideally, future studies should consider involving women from different ethnicities and with differing risk factors for gestational diabetes.
It would be useful for future studies to consider the ways that myo-inositol can be used (different doses, frequency and when to take it)
and compare the intervention with a placebo control, diet and exercise or pharmacological interventions. We recommend that future
studies utilise the outcomes listed in this review and that potential harms, including adverse effects are included.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Antenatal supplementation with myo-inositol for preventing gestational diabetes

Patient or population: pregnant women (women with pre-existing type 1 or type 2 diabetes are NOT included)
Intervention: Myo-inositol

Setting: Italy
Comparison: Control

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with Myo-inositol
Gestational  diabetes Study population RR0.43 502 SDOO GDM diagnosed using
mellitus (0.29 to 0.64) (3 RCTs) LOW 12 IADPSG 2010 criteria
28 per 100 12 per 100
(8to 18)
Weight gain during The mean weight gain The mean weight gain - 411 SO00 D’Anna 2015 included
pregnancy during pregnancywas 0 during pregnancy in the (2 RCTs) VERY LOW 234 obese pregnant women
intervention group was and
0.64 more (0.41 fewer D’Anna 2013 included
to 1.7 more) non-obese women with
a family history of type
2 diabetes
Random-effects model
Hypertensive disorders Study population RR0.43 398 DOOO Random-effects model
of pregnancy (0.02t0 8.41) (2 RCTs) VERY LOW 256
4 per 100 2 per 100
(0to 33)
Caesarean section Study population RR0.95 398 SDO0O
(0.76 to 1.19) (2 RCTs) LOW 26
45 per 100 43 per 100
(34 to 54)
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Perineal trauma Not estimable (0 studies) No data reported for
perineal trauma in any
of the included studies

Postnatal depression Not estimable (0 studies) No data reported for
postnatal depression in
any of the included
studies

Type 2 diabetes Not estimable (0 studies) No data reported for
type 2 diabetes in any
of the included studies

*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

! Downgraded (-1) due to unclear risk of bias for allocation concealment in two of the included trials (one trial did not provide
sufficient detail to determine allocation concealment and one trial (reported as a conference abstract) had no details of
random sequence generation, allocation concealment or blinding) and for high risk of performance bias for lack of blinding
(two trials were open-label trials with no blinding of participants or researchers, however one trial explicitly described
blinding of outcome assessors and was assessed as low risk of detection bias).

2 Studies were conducted in Italy with Caucasian women and generalisability of findings is limited, downgraded (-1).

3 Evidence of imprecision with wide confidence intervals crossing the line of no effect, downgraded (-1).

4 Heterogeneity high with 12 = 54% (indirectness) probably due to different study populations, downgraded (-1).

> Wide confidence intervals with very low event rates and a small sample size suggest evidence of imprecision, downgraded

(-1).

¢ Downgraded (-1) due to insufficient evidence to judge allocation concealment in one trial and subsequent judgement of

unclear risk of bias. The other trial had a low risk of bias for allocation concealment. Both trials were open-label with no

blinding of participants or researchers, although one trial explicitly stated that outcome assessors were blinded to treatment
allocation.



BACKGROUND

Description of the condition

Gestational diabetes mellitus (GDM) is defined as any degree of
glucose intolerance with onset or first recognition during preg-
nancy (Alberti 1998). GDM imposes several complications for
affected women and their babies making it crucial for effective
strategies for prevention.
Screening for, and diagnosis of GDM, usually undertaken between
24 and 28 weeks’ of pregnancy, varies from country to country,
with some countries selectively screening based on risk factors
(NICE 2015), and other countries using universal screening of
all pregnant women (Nankervis 2013). If thresholds for the oral
glucose challenge test (OGCT) are exceeded, a diagnostic oral
glucose tolerance test (OGTT) is used to confirm diagnosis, or
a diagnostic OGTT can be used without screening by OGCT
(MoH 2014).
A number of risk factors are associated with developing gestational
diabetes mellitus (Nankervis 2013):

1. previous GDM;

2. previously elevated blood glucose level;

3. ethnicity: south and southeast Asian, Aboriginal, Pacific
Islander, Maori, Middle Eastern, African;

4. age > 40 years;

5. family history of diabetes mellitus (first-degree relative with
diabetes mellitus or a sister with GDM);

6. obesity, especially body mass index (BMI) greater than 35
kg/ m?;

7. previous macrosomia (baby with birthweight greater than
4500 g or greater than 90th percentile);

8. polycystic ovarian syndrome;

9. medications: corticosteroids, antipsychotics;
10. pregnancy weight gain.
Several studies have reported an increasing prevalence of GDM
(Ferrara 2007). As many as 50% of women with GDM will de-
velop type 2 diabetes within five years of the index pregnancy (Kim
2002). Gestational diabetes mellitus increases the risk of serious
injury at birth, the likelihood of caesarean delivery, and the in-
cidence of newborn intensive care unit (NICU) admission (Ali
2011). Infants of women with GDM are at increased risk of devel-
oping obesity, impaired glucose tolerance, and diabetes as children
or young adults (Pettite 1983; Pettitt 1988; Silverman 1998).

Description of the intervention

Both non-pharmacological and pharmacological interventions
have been used to try and prevent gestational diabetes.

A Cochrane review Dietary advice in pregnancy for preventing ges-
tational diabetes mellitus’ (Tieu 2008) concluded that while a low
glycaemic index (GI) diet was beneficial for some outcomes for the

mother (lower maternal fasting glucose concentration) and child
(reduction in large-for-gestational-age infants, lower ponderal in-
dex), the evidence is limited. Similarly, the review Exercise for preg-
nant women for preventing gestational diabetes mellitus’ concluded
that there is limited evidence to currently support exercise dur-
ing pregnancy for the prevention of glucose intolerance or GDM
(Han 2012). A recently published review ’Diet and exercise inter-
ventions for preventing gestational diabetes mellitus’ assessing the ef-
fects of physical exercise in combination with dietary advice for
pregnant women for preventing GDM, and health consequences
for the mother and her infant/child (Bain 2015), found no clear
differences in outcomes between women receiving diet and exer-
cise interventions compared with those receiving no intervention.
Metformin, an oral anti-diabetic drug in the biguanide class, is
the first-line drug of choice for the treatment of type 2 diabetes
(Nankervis 2013). Metformin has been used to prevent GDM
in pregnant women with a history of polycystic ovary syndrome
(PCOS) with contrasting results (Glueck 2008; Tang 2012). A
recent trial on the effect of metformin on obese pregnant women
found that while fasting glucose and insulin were lower at 28
weeks’ gestation in the metformin group, there was no difference
in the risk of developing gestational diabetes, by either IADSPG
or WHO criteria, between those women who received metformin
and those who received placebo (Chiswick 2015).

Myo-inositol is a nutrient the body requires for cell membrane
formation and cellular reactions to environmental messages (Croze
2013). It is an isomer of inositol, one of the intracellular mediators
of the insulin signal and is correlated with insulin sensitivity in type
2 diabetes (Kennington 1990; Suzuki 1994). Inositol is commonly
found in cereals, legumes and nuts (Croze 2013).

Due to its role as a second messenger, myo-inositol has many ben-
efits. When used as a co-treatment in patients with subclinical hy-
pothyroidism and autoimmune thyroiditis, itaided in maintaining
euthyroidism (normal production of thyroid hormone) (Nordio
2013). Myo-inositol has been associated with an improvement
in premenstrual dysphoric disorder (PMDD), a mood disorder
disrupting the social and/or occupational life of affected women
(Carlomagno 2011). Myo-inositol has also been associated with
improvements in a range of symptoms of PCOS, a medical con-
dition characterised by insulin resistance (Papaleo 2007). Inositol
has been associated with improvements in insulin sensitivity and
ovulatory function in young women affected by PCOS (Genazzani
2008; Nestler 1999). Furthermore, myo-inositol has been asso-
ciated with improvements in hyperandrogenism in women with
PCOS (Minozzi 2008), and increased number and quality of
oocytes in women undergoing IVF treatment for a previous his-
tory of infertility (Unfer 2011).

How the intervention might work

Given the above beneficial effects on improving insulin sensitivity,
myo-inositol may be useful for women with gestational diabetes. In

Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes (Review) 6
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a small randomised controlled trial of myo-inositol in 69 women
with gestational diabetes, markers of insulin resistance were im-
proved in the study group (n = 24) compared with the control
group (n = 45) (Corrado 2011). A retrospective review of 46 preg-
nant women treated with myo-inositol compared with 37 controls
described it as safe during the pre-pregnancy and eatly pregnancy
period when used in insulin-resistant conditions (D’Anna 2012).
No women in either of these studies reported side effects of treat-
ment.

Why it is important to do this review

GDM is an increasing problem worldwide. Identification of effec-
tive preventive measures for GDM is of great importance.

OBJECTIVES

To assess if supplements of myo-inositol are safe and effective, for
the mother and fetus, in preventing gestational diabetes.

METHODS

Criteria for considering studies for this review

Types of studies
All published and unpublished randomised controlled trials and

conference abstracts assessing the effects of myo-inositol for the
prevention of gestational diabetes mellitus (GDM) were consid-
ered for inclusion. We planned to include cluster-randomised tri-
als but none were identified. Quasi-randomised trials and cross-
over trials were not eligible for inclusion.

Types of participants

Trials that recruited pregnant women. Women with pre-existing
type 1 or type 2 diabetes were excluded.

Types of interventions

The intervention includes administration of any doses of myo-
inositol in pregnancy, alone or in a combination preparation, for
the purpose of preventing GDM. We included studies where such
intervention was compared with those who received no treatment,
placebo or another intervention.

Types of outcome measures

Primary outcomes

Maternal outcomes

1. Gestational diabetes mellitus (diagnostic criteria as defined
in individual trials)

2. Hypertensive disorders of pregnancy (including pre-
eclampsia, eclampsia, pregnancy-induced hypertension)

Neonatal outcomes

1. Large-for-gestational age (birthweight greater than the 90th
centile; or as defined by individual trial)

2. Perinatal mortality (stillbirth and neonatal mortality)

3. Mortality or morbidity composite (variously defined by
trials, e.g. infant death, shoulder dystocia, bone fracture or nerve

palsy)

Secondary outcomes

Maternal outcomes

1. Caesarean section

2. Placental abruption

. Induction of labour

. Perineal trauma

. Postpartum haemorrhage

. Postpartum infection

. Weight gain during pregnancy

NN O\ N AR W

. Adherence to the intervention (as defined by trialists)
9. Behaviour changes associated with the intervention (as
defined by trialists)

10. Relevant biomarker changes associated with the
intervention (e.g. adiponectin, free fatty acids, triglycerides,
high-density lipoproteins (HDL), low-density lipoproteins
(LDL), insulin)

11. Sense of well-being and quality of life

12. Views of the intervention

13. Breastfeeding (e.g. at discharge, six weeks postpartum)

14. Adverse effects of intervention

Long-term maternal outcomes

1. Postnatal depression

2. Postnatal weight retention or return to pre-pregnancy
weight

3. Body mass index (BMI)

4. Gestational diabetes mellitus in a subsequent pregnancy

5. Type I diabetes mellitus

6. Type II diabetes mellitus

Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes (Review)
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7. Impaired glucose tolerance

8. Cardiovascular health (as defined by trialists, including
blood pressure (BP), hypertension, cardiovascular disease,
metabolic syndrome)

Infant outcomes

1. Stillbirth
2. Neonatal mortality
3. Gestational age at birth
4. Preterm birth (less than 37 weeks gestation and less than
32 weeks’ gestation)
5. Apgar score (less than seven at five minutes)
6. Macrosomia
7. Small-for-gestational age
8. Birthweight and z-score
9. Head circumference and z-score
10. Length and z-score
11. Ponderal index
12. Adiposity
13. Shoulder dystocia
14. Bone fracture
15. Nerve palsy
16. Respiratory distress syndrome
17. Hypoglycaemia (variously defined)
18. Hyperbilirubinaemia

Childhood outcomes

—

. Weight and z scores

. Height and z scores

. Head circumference and z scores

. Adiposity (e.g. as measured by BMI, skinfold thickness)
Blood pressure

Type I diabetes mellitus

. Type II diabetes mellitus

. Impaired glucose tolerance

. Dyslipidaemia or metabolic syndrome

. Neurodisability

—_
= I-TE-REN - NV RN SO N

—

. Educational achievement

Adulthood outcomes

1. Weight

2. Height

3. Adiposity (e.g. as measured by BMI, skinfold thickness)

4. Cardiovascular health (as defined by trialists, including BP,
hypertension, cardiovascular disease, metabolic syndrome)

5. Type I diabetes mellitus

. Type II diabetes mellitus

6

7. Impaired glucose tolerance

8. Dyslipidaemia or metabolic syndrome
9

. Employment, education and social status/achievement

Health services cost

1. Number of hospital or health professional visits (e.g.
midwife, obstetrician, physician, dietitian, diabetic nurse)
2. Number of antenatal visits or admissions
Length of antenatal stay
Neonatal intensive care unit (NICU) admission
Length of postnatal stay (mother)
Length of postnatal stay (baby)
Costs to families associated with the management provided
Costs associated with the intervention

D 0N O\ W R W

Cost of maternal care
10. Cost of offspring care

Search methods for identification of studies

The following methods section of this protocol is based on a stan-
dard template used by the Cochrane Pregnancy and Childbirth
Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s
Trials Register by contacting the Trials Search Co-ordinator (2
November 2015).
For full search methods used to populate the Pregnancy and Child-
birth Group’s Trials Register including the detailed search strate-
gies for CENTRAL, MEDLINE, Embase and CINAHL; the list
of handsearched journals and conference proceedings, and the list
of journals reviewed via the current awareness service, please fol-
low this link to the editorial information about the Cochrane
Pregnancy and Childbirth Group in The Cochrane Library and se-
lect the ‘Specialized Register ’ 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
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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 ClinicalTrials.gov and the WHO Inter-
national Clinical Trials Registry Platform (ICTRP) for unpub-
lished, planned and ongoing trial reports. The search terms used
are given in Appendix 1.

Searching other resources

We searched reference lists of retrieved studies.
We did not apply any language or date restrictions.

Data collection and analysis

Selection of studies

Two review authors (TC and JB) independently assessed for in-
clusion all the potential studies identified as a result of the search
strategy. We resolved any disagreement through discussion. We
created a study flow diagram (Figure 1) to map out the number of
records identified, included and excluded.
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Figure |I. -Study flow diagram.
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Data extraction and management

We designed a form to extract data based on the Cochrane Preg-
nancy and Childbirth Group’s data extraction form. For eligible
studies, two review authors (TC and B or JA) independently ex-
tracted the data using the agreed form. We resolved discrepan-
cies through discussion. Data were entered into Review Manager
software (RevMan 2014) and checked for accuracy. When infor-
mation 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

The following methods section of this review is based on a standard
template used by the Cochrane Pregnancy and Childbirth Group.
Two review authors independently assessed risk of bias for each
study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We resolved
any disagreement by discussion.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

e 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 con-
ceal allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in ad-
vance of, or during recruitment, 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);

e unclear risk of bias.

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

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. We considered that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding would be unlikely to affect results. We assessed
blinding separately for different outcomes or classes of outcomes.
We assessed the methods as:

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

e 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 due to the amount, nature and handling of incomplete
outcome data)

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 stated whether attrition and ex-
clusions were reported and the numbers included in the analysis at
each stage (compared with the total randomised participants), rea-
sons for attrition or exclusion where reported, and whether miss-
ing data were balanced across groups or were related to outcomes.
Where sufficient information was reported, or could be supplied
by the trial authors, we re-included missing data in the analyses
which we undertook.

We assessed the methods as:

e low risk of bias (e.g. no missing outcome data; missing
outcome data balanced across groups);

e high risk of bias (e.g. numbers or reasons for missing data
imbalanced across groups; ‘as treated’ analysis done with
substantial departure of intervention received from that assigned
at randomisation);

o unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
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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 (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 fails to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other bias (checking for bias due to problems not
covered by (1) to (5) above)

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

e low risk of other bias;

e high risk of other bias;

o unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies are at high risk
of bias, according to the criteria given in the Handbook (Higgins
2011). With reference to (1) to (6) above, we assessed the likely
magnitude and direction of the bias and whether we considered
it is likely to impact on the findings. We explored the impact
of the level of bias through undertaking sensitivity analyses - see
Sensitivity analysis.

Assessing the quality of the body of evidence using
the GRADE approach

We assessed the quality of the evidence using the GRADE ap-
proach as outlined in the GRADE handbook in order to assess the
quality of the body of evidence relating to the following outcomes
for the main comparisons.

Maternal

1. Diagnosis of GDM

2. Gestational weight gain

3. Hypertensive disorders of pregnancy (including pre-
eclampsia, eclampsia, pregnancy-induced hypertension)

4. Caesarean section

5. Perineal trauma

6. Postnatal depression

7. Development of subsequent type II diabetes mellitus

Neonatal, child, adult outcomes

1. Large-for-gestational age
. Perinatal mortality (stillbirth and neonatal mortality)
. Composite of serious neonatal outcomes
. Neonatal hypoglycaemia (variously defined)
. Adiposity (e.g. as measured by BMI, skinfold thickness)
. Diabetes
7. Neurosensory disability
We used the GRADEpro Guideline Development Tool to import
data from Review Manager 5.3 (RevMan 2014) in order to create
’Summary of findings’ tables. A summary of the intervention effect

AN N N

and a measure of quality for each of the above outcomes was
produced using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of effect,
imprecision, indirectness and publication bias) to assess the quality
of the body of evidence for each outcome. The evidence can be
downgraded from ’high quality’ by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of effect estimates or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
with 95% confidence intervals.

Continuous data

For continuous data, we used the mean difference with 95% con-
fidence intervals. We planned to use the standardised mean differ-
ence to combine trials that measured the same outcome, but used
different methods, again with 95% confidence intervals.

Unit of analysis issues

Cluster-randomised trials

No cluster-randomised trials were identified for inclusion in this
review. If cluster-randomised trials are identified for inclusion in
future updates of this review, they will be included in the analy-
ses along with individually-randomised trials. We will make ad-
justments using the methods described in the Handbook [Section
16.3.4 or 16.3.6] using an estimate of the intracluster correlation
co-efficient (ICC) derived from the trial (if possible), from a sim-
ilar trial or from a study of a similar population. If we use ICCs
from other sources, we will report this and conduct sensitivity
analyses to investigate the effect of variation in the ICC. We will
consider it reasonable to combine the results from both cluster-
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randomised trials and individually-randomised trials if there is lit-
tle heterogeneity between the study designs and the interaction
between the effect of intervention and the choice of randomisa-
tion unit is considered to be unlikely.

Multiple pregnancy

There may be unit of analysis issues that arise when the women
randomised have a multiple pregnancy. We present maternal data
as per woman randomised and neonatal data per infant.

Multiple arm studies

In future updates of this review, where a trial has multiple inter-
vention arms we will avoid ‘double counting’ of participants by
combining groups to create a single pair-wise comparison if possi-
ble. Where this is not possible we will split the ’shared’ group into
two or more groups with smaller sample size and include two or
more (reasonably independent) comparisons.

Dealing with missing data

For included studies, we noted levels of attrition. We planned to
explore the impact of including studies with high levels of missing
data in the overall assessment of treatment effect by using sensi-
tivity analysis.

For all outcomes, we carried out analyses, as far as possible, on
an intention-to-treat basis, i.e. we attempted to include all partic-
ipants randomised to each group in the analyses, and all partici-
pants were analysed in the group to which they were allocated, re-
gardless of whether or not they received the allocated intervention.
The denominator for each outcome in each trial was the number
randomised minus any participants whose outcomes were known
to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the Tau?, 12 and Chi? statistics. We regarded heterogeneity as sub-
stantial if an I? was greater than 30% and either a Tau? was greater
than zero, or there was a low P value (less than 0.10) in the Chi2
test for heterogeneity.

Assessment of reporting biases

As there were only four studies identified we did not undertake
investigation of reporting biases. In future updates of this review,
if 10 or more studies are included in the meta-analysis, we will
investigate reporting biases (such as publication bias) using funnel
plots. We will assess funnel plot asymmetry visually. If asymmetry
is suggested 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). We used fixed-effect meta-analyses for com-
bining data where it was reasonable to assume that studies are es-
timating the same underlying treatment effect: i.e. where trials are
examining the same intervention, and the trials’ populations and
methods are judged sufficiently similar. If there was clinical hetero-
geneity sufficient to expect that the underlying treatment effects
differed between trials, or if substantial statistical heterogeneity
was detected, we used random-effects meta-analysis to produce an
overall summary, if an average treatment effect across trials was
considered clinically meaningful. The random-effects summary
was treated as the average of the range of possible treatment effects
and we discussed the clinical implications of treatment effects dif-
fering between trials. If the average treatment effect was not clin-
ically meaningful, we did not combine trials.

Where we used random-effects analyses, the results are presented
as the average treatment effect with 95% confidence intervals, and
the estimates of Tau? and 12.

Subgroup analysis and investigation of heterogeneity

If we identified substantial heterogeneity, we investigated it using
subgroup analyses and sensitivity analyses where data were avail-
able. We considered whether an overall summary was meaningful,
and if it was, used random-effects analysis to produce it.
We planned to conduct the following subgroup analyses, but were
unable to split the participant data into subgroups and none of the
included trials commenced supplementation with myo-inositol
pre-pregnancy.

1. Polycystic ovary syndrome (PCOS) women versus non-
PCOS women

2. Obese women versus non-obese women

3. Dosage - high versus low dose

4. Myo-inositol alone or in combination versus non myo-
inositol combination

5. Commencement of myo-inositol supplementation - pre-
pregnancy versus first trimester
We planned to restrict subgroup analysis to this review’s primary
outcomes.
In future versions of this review, we will assess subgroup differences
by interaction tests available within RevMan (RevMan 2014). We
will report the results of subgroup analyses quoting the Chi? statis-
tic and P value, and the interaction test I2 value.

Sensitivity analysis

We had insufficient trials to conduct sensitivity analysis for this
review. If in future updates there are sufficient trials for analysis,
and there is evidence of significant heterogeneity for primary out-
comes, we will explore heterogeneity by using the quality of the
included trials. We will compare trials that have low risk of bias
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for allocation concealment with those judged to be of unclear or

high risk of bias.

RESULTS

Description of studies

Results of the search

See: Figure 1.

We assessed 15 trial reports, two were duplicates, three were
screened out at title and abstract stage. Four trials (seven reports)
are included, two are excluded and we added one to Ongoing
studies.

Included studies

Study design

We included four randomised controlled trials, three published
trials (D’Anna 2013; D’Anna 2015; Malvasi 2014) and a confer-
ence abstract (Facchinetti 2013).

Setting

All trials were conducted in Italy.

Participants

All trials were conducted in pregnant women.

Gestational age at trial entry

1. < 11 weeks gestation (Facchinetti 2013)
2. 12 to 13 weeks’ gestation (D’Anna 2013; D’Anna 2015)
3. 13 to 24 weeks gestation (Malvasi 2014)

Body mass index (BMI)

1. <30 kg/m? (D’Anna 2013)

2. > 30 kg/m? (D’Anna 2015)

3. > 27 kg/m? (Facchinetti 2013)

4. Between 25 and 30 kg/m? (Malvasi 2014)
Groups were comparable at baseline for age, parity, BMI and
haematological parameters in Malvasi 2014. In both D’Anna 2015
and D’Anna 2013, the participants were comparable between

groups at baseline for maternal age, gestational age at commence-
ment of treatment and gestational age at time of oral glucose tol-
erance test (OGTT). D’Anna 2013 included women exclusively
of Caucasian ethnicity. Ethnicty is not mentioned in the inclusion
criteria in D’Anna 2015; Facchinetti 2013 and Malvasi 2014. An
inclusion criterion in D’Anna 2013 was a first-degree relative with
type 2 diabetes. Women with pre-existing diabetes mellitus were
excluded from D’Anna 2013, D’Anna 2015, and Malvasi 2014.

Intervention and comparison

Mpyo-inositol dose

The following doses of myo-inositol were reported.

1. 4 g myo-inositol plus 400 mcg folic acid daily in divided
doses (2 g myo-inositol plus 200 mcg folic acid twice a day)
(D’Anna 2013; D’Anna 2015; Facchinetti 2013)

2. 2 g myo-inositol, 400 mg d-chiro-inositol, 400 mcg folic
acid and 10 mg manganese per day in one dose (Malvasi 2014)

Comparison

The following comparisons were reported.

1. 200 mcg folic acid (D’Anna 2013; D’Anna 2015)

2. Folic acid dose not stated (Facchinetti 2013)

3. No description of what constituted the ’placebo’
administered to the control group (Malvasi 2014)
D’Anna 2015 provided nutritional and lifestyle counselling to
women in both the treatment and control group. None of the
other included trials detailed the provision of any nutritional or
lifestyle counselling to their participants.

Diagnostic criteria used to diagnose GDM

1. International Association of Diabetes and Pregnancy Study
Groups (IADPSG 2010): (D’Anna 2013; D’Anna 2015)
2. Not stated: (Facchinetti 2013; Malvasi 2014)

Outcomes

Three trials reported on gestational diabetes mellitus and provided
fasting, one- and two-hour blood glucose results (D’Anna 2013;
D’Anna 2015; Facchinetti 2013). Two trials reported a number
of maternal and infant outcomes such as hypertensive disorders
of pregnancy, caesarean section, weight gain during pregnancy,
adverse effects of intervention, gestational age at birth, preterm
birth, macrosomia, birthweight, shoulder dystocia and neonatal
hypoglycaemia (D’Anna 2013; D’Anna 2015).
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Onne trial reported on relevant biomarker changes associated with
the intervention (Malvasi 2014), and only one trial reported on
neonatal respiratory distress syndrome (D’Anna 2013).

Funding sources

Three trials did not state the source of funding (D’Anna 2013;
Facchinetti 2013; Malvasi 2014). D’Anna 2015 was funded by
a grant from Messina Univeristy, Italy. Two trials reported that
none of the authors had any potential financial conflicts of interest
(D’Anna 2015; Malvasi 2014).

Ongoing studies
One ongoing trial using myo-inositol 4 g plus folic acid 400 mcg
as the intervention and folic acid 400 mcg as the control has been

identified for potential inclusion in an update of this review when
it is published (Farren 2013) (See Ongoing studies).

Excluded studies

Two studies were excluded (Corrado 2011; Matarrelli 2013) as
they did not use myo-inositol as a preventative intervention in
women at risk of developing gestational diabetes, but rather used
myo-inositol as a treatment for women already diagnosed with
gestational diabetes. See Characteristics of excluded studies.

Risk of bias in included studies

The overall risk of bias appears to be 'unclear’, in part due to the
insufficient information provided in Facchinetti 2013 and Malvasi
2014 to make an assessment of risk of bias, and part due to the
lack of blinding of participants and clinicians in D’Anna 2013
and D’Anna 2015. Refer to Figure 2 and Figure 3.

Figure 2. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 3. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Two trials used a computer-generated random sequence (D’Anna
2015, D’Anna 2013), and one used a random number table
(Malvasi 2014) and were assessed as having a low risk of selection
bias. Facchinetti 2013 stated the participants were randomised
but the abstract did not provide any further information on the
method of sequence generation. Consequently, this trial was as-
sessed as having an unclear risk of selection bias.

The method of allocation concealment was not stated in two of the
trials (D’Anna 2013; Facchinetti 2013), and these were assessed
as having an unclear risk of bias. D’Anna 2015 and Malvasi 2014
described allocation assignment by a centralised contact who was
independent of the recruitment process these were assessed as low

risk of bias.

Blinding

Facchinetti 2013 did not provide sufficient information to make
a judgement and was assessed as having an unclear risk of bias.
D’Anna 2013 states that the trial was open label with blinding
not being undertaken. This was assessed as having a high risk
of performance bias. Neither of these trials described blinding of
outcome assessment and both were therefore assessed as having an
unclear risk of detection bias. Whilst the outcome of incidence of
gestational diabetes is diagnosed by blood test and is unlikely to be
affected by blinding, other outcomes such as neonatal respiratory
distress syndrome are more subjective and may be impacted by
knowledge of treatment group.

D’Anna 2015 was an open-label trial and was assessed as high
risk for performance bias. However, researchers collecting data
were blinded to allocation group and the primary outcome was
an objective measurement of laboratory values. This study was
assessed as having a low risk of detection bias.

Malvasi 2014 blinded participants but the clinicians involved were
aware of the treatment allocation. This was assessed as an unclear
risk of performance bias. No mention was made of blinding of
outcome assessors and was therefore assessed as having an unclear
risk of detection bias.

Incomplete outcome data

D’Anna 2015, and D’Anna 2013 were assessed as having a low
risk of attrition bias for minimal losses to follow-up. There was
9% overall loss to follow-up in D’Anna 2015, and 10% overall
loss to follow-up in D’Anna 2013.

Malvasi 2014 was assessed as having a high risk of attrition bias
due to 26% overall attrition (17 women excluded from final anal-

ysis). Seven women left the trial spontaneously but their group
allocation, or reasons for withdrawing were not stated.
Facchinetti 2013 was assessed as having an unclear risk of attrition
bias as it was an interim analysis at 50% of recruitment and it is
unclear how many women had been recruited at that point as the
denominator is not stated.

Selective reporting

Two trials were assessed as having a low risk of reporting bias as all
pre-specified outcome measures were reported on (D’Anna 2015;
D’Anna 2013). While Malvasi 2014 reported on all pre-specified
outcomes, it was assessed as having an unclear risk of reporting bias
as blood glucose concentration was not specified if it was fasting
or post prandial and the results were not able to be included in
the analysis. In addition, this trial did not include any pregnancy
outcome or neonatal results.

One trial was assessed as having a high risk of bias as primary as
secondary outcomes were not stated, and only OGTT results and
the incidence of GDM were reported (Facchinetti 2013).

Other potential sources of bias

Facchinetti 2013 was assessed as being at high risk of other bias,
as it was available only as a conference abstract. D’Anna 2013 has
an unclear risk of other bias for stating in the manuscript that
intention-to-treat analysis was conducted on the available data,
but only per-protocol analysis is published. D’Anna 2015 and
Malvasi 2014 were both assessed as being at a low risk of "other’
bias.

Effects of interventions

See: Summary of findings for the main comparison Myo-
inositol for preventing gestational diabetes maternal outcomes
(maternal outcomes); Summary of findings 2 Myo-inositol
for preventing gestational diabetes (neonatal, child and adult
outcomes)

The quality of the evidence of the included studies is sum-
marised in the Summary of findings for the main comparison and
Summary of findings 2 for the pre-specified outcomes of this re-

view.

1.0 Myo-inositol versus control

Four trials were identified that compared myo-inositol and control
groups who received ’placebo’ (D’Anna 2015; D’Anna 2013;
Facchinetti 2013; Malvasi 2014).
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Maternal primary outcomes

1.1 Gestational diabetes mellitus

For the mother, myo-inositol was associated with a reduction in
the incidence of gestational diabetes mellitus (GDM) compared
with control (risk ratio (RR) 0.43, 95% confidence interval (CI)
0.29 to 0.64; three trials; n = 502 women) (D’Anna 2013; D’Anna
2015; Facchinetti 2013) (Analysis 1.1).
Using the GRADEpro Guideline Development Tool, the quality
of the evidence was considered to be /ow due to issues around risk
of bias and indirectness. For women who received myo-inositol,
the risk of GDM ranged from 8% to 18%; for women in the
control group, the risk of GDM was 28%.
Three studies reported on blood glucose concentrations at the time
of the diagnostic 75 g oral glucose tolerance test at 24 to 28 weeks’
gestation. Myo-inositol was associated with a reduction in blood
glucose concentrations compared to the control group.

1. Fasting: mean difference (MD) -0.20 mmol/L, 95% CI -
0.28 to -0.12; three trials; n = 502 women; Analysis 1.2.

2. One hour: MD -0.68 mmol/L, 95% CI -1.00 to -0.37;
three trials; n = 502 women; Analysis 1.3.

3. Two hours: MD -0.75 mmol/L, 95% CI -1.07 to -0.43;

three trials; n = 502 women; Analysis 1.4.

1.2 Hypertensive disorders of pregnancy (including pre-
eclampsia, eclampsia, pregnancy-induced hypertension)

Two trials reported on hypertensive disorders of pregnancy
(D’Anna 2013; D’Anna 2015). There was no clear difference in
the risk of gestational hypertension between women treated with
myo-inositol and those receiving a ’placebo’ (average RR 0.43,
95%CI 0.02 to 8.41; two trials, n = 398 women; random-effects
model used; Tau? = 3.23; I = 69%) (Analysis 1.5). Using the
GRADEpro Guideline Development Tool, the quality of the ev-
idence was considered to bevery low due to issues around risk of
bias, imprecision and indirectness. For women who received myo-
inositol, the risk of hypertensive disorders of pregnancy ranged
from 0% to 33%; for women in the control group, the risk of
was 4%. Heterogeneity is most likely explained through the differ-
ent populations recruited into the trials. The inclusion criteria for
D’Anna 2015 was for obese pregnant women and D’Anna 2013
recruited women who were not obese but had a family history
of type 2 diabetes. Additionally, nutritional and lifestyle coun-
selling was provided to both the intervention and control groups
in D’Anna 2015, but was not provided in D’Anna 2013.

Neonatal primary outcomes

Large-for-gestational age

None of the included trials reported data on the primary neonatal
outcome of large-for-gestational age.

Perinatal mortality

None of the included trials reported data on the primary neonatal
outcome of perinatal mortality.

Mortality or morbidity composite (variously defined by
trials, e.g. infant death, shoulder dystocia, bone fracture or

nerve palsy)

None of the included trials reported data on the primary neonatal
outcome of death or morbidity composite.

Maternal secondary outcomes

Caesarean section

There was no clear difference in the risk of caesarean section be-
tween the myo-inositol and control groups (RR 0.95, 95% CI
0.76 to 1.19; two trials; n = 398 women) (D’Anna 2013; D’Anna
2015) (Analysis 1.6).

Using the GRADEpro Guideline Development Tool, the quality
of the evidence was considered to be /ow due to issues around risk
of bias and indirectness. For women who received myo-inositol,
the risk of birth by caesarean section ranged from 34% to 54%;
for women in the control group, the risk of having a caesarean
section was 45%.

Weight gain during pregnancy

There was no difference in weight gain during pregnancy between
those women who received myo-inositol supplementation com-
pared with those in the control group (MD 0.64 kg, 95% CI -0.41
to 1.70; two trials; n = 411 women, random-effects model, Tau?
=0.33, 12 = 54% ) (D’Anna 2013; D’Anna 2015) (Analysis 1.7).
Using the GRADEpro Guideline Development Tool, the quality
of the evidence was considered to be very low due to issues around
risk of bias, imprecision and indirectness. Heterogeneity is most
likely explained through the different populations recruited into
the trials. The inclusion criteria for D’Anna 2015 was for obese
pregnant women and D’Anna 2013 recruited women who were
not obese but had a family history of type 2 diabetes. Addition-
ally, nutritional and lifestyle counselling was provided to both the
intervention and control groups in D’Anna 2015, but was not
provided in D’Anna 2013.

Relevant biomarker changes associated with the intervention
One trial reported on relevant biomarkers (Malvasi 2014) (
Analysis 1.8). Myo-inositol was associated with reduced total
cholesterol (MD -47.29 mg/dL, 95%CI -52.87 to -41.71; one
trial, n = 48 women), low-density lipoproteins (LDL) (MD -33.50
mg/dL, 95%CI -39.71 to -27.29; one trial, n = 48 women), high-
density lipoproteins (HDL) (MD -13.79 mg/dL, 95%CI -18.91
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to -8.67; one trial, n = 48 women), and triglycerides (MD -39.33
mg/dL, 95%CI -44.00 to -34.66; one trial, n = 48 women) com-
pared with the control group.

Adpverse effects of intervention

There were no adverse effects of therapy in the two trials that
reported on this outcome (D’Anna 2013; Malvasi 2014). The
remaining two trials did not report on adverse effects (D’Anna
2015; Facchinetti 2013).

Other secondary outcomes

No data were reported for any of the other pre-specified maternal
secondary outcomes for this systematic review (placental abrup-
tion, induction of labour, perineal trauma, postpartum haemor-
rhage, postpartum infection, adherence to the intervention (as de-
fined by trialists), behaviour changes associated with the interven-
tion (as defined by trialists), sense of well-being and quality of
life, views of the intervention, breastfeeding (e.g. at discharge, six
weeks postpartum), postnatal depression, postnatal weight reten-
tion or return to pre-pregnancy weight, body mass index (BMI),
gestational diabetes mellitus in a subsequent pregnancy, type I di-
abetes, type 2 diabetes, impaired glucose tolerance or cardiovascu-
lar health (as defined by trialists, including blood pressure (BP),
hypertension, cardiovascular disease, metabolic syndrome)).

Other outcomes not pre-specified

Although the main aim of the included studies was the preven-
tion of GDM, two of the included trials that continued the inter-
vention until the end of pregnancy reported on the need for ad-
ditional pharmacological therapy (D’Anna 2013; D’Anna 2015).
For interest we include a summary of these data. There was no
difference between the myo-inositol and control groups for the
need for supplementary insulin therapy (RR 0.48, 95% CI 0.11
to 2.09; two trials; n = 398 women (Analysis 1.10)).

Neonatal secondary outcomes (infant, child and adult)

There were no differences in secondary neonatal outcomes be-
tween infants of mothers supplemented with myo-inositol and the
control groups.

Gestational age at birth

There was no difference in the gestational age at birth between
myo-inositol and control groups (MD 5.50 days, -7.24 to 18.24;
two trials; n = 398 infants; random-effects model, Tau? = 81.58, I
2-97%) (D’Anna 2013; D’Anna 2015) (Analysis 1.11). Caution
is required when interpreting the data due to significant hetero-
geneity (12 = 97%). The difference is most likely due to differences
in the populations. The inclusion criteria for D’Anna 2015 was
for obese pregnant women and D’Anna 2013 recruited women
who were not obese but had a family history of type 2 diabetes.
Additionally, nutritional and lifestyle counselling was provided to

both the intervention and control groups in D’Anna 2015, but
was not provided in D’Anna 2013.

Preterm birth

There was no difference for the risk of preterm birth between the
myo-inositol and the control groups (RR 0.45, 95% CI 0.17 to
1.14; two trials; n = 398 infants) (D’Anna 2013; D’Anna 2015)
(Analysis 1.12).

Macrosomia

There was no clear difference between myo-inositol and control
groups for the risk of macrosomia (RR 0.35, 95% CI 0.02 to 6.37;
two trials; n = 398 infants; random-effects model, Tau? = 3.33, I
2 = 73%) (D’Anna 2013; D’Anna 2015) (Analysis 1.13).
Caution is required when interpreting the data due to significant
heterogeneity (12 = 73%). The difference is most likely due to
differences in the populations. The inclusion criteria for D’Anna
2015 was for obese pregnant women and D’Anna 2013 recruited
women who were not obese but had a family history of type 2
diabetes. Additionally, nutritional and lifestyle counselling was
provided to both the intervention and control groups in D’Anna
2015, but was not provided in D’Anna 2013.

Birthweight

There was no difference between myo-inositol and control groups
for birthweight (MD -60.47 g, 95% CI -265.21 to 144.26; two
trials; n = 398 infants; random-effects model, Tau® = 16609.07, 1
2 =76%) (D’Anna 2013; D’Anna 2015) (Analysis 1.14). No data
were reported for birthweight z scores.

Caution is required when interpreting the data due to significant
heterogeneity (12 = 76%). The difference is most likely due to
differences in the populations. The inclusion criteria for D’Anna
2015 was for obese pregnant women and D’Anna 2013 recruited
women who were not obese but had a family history of type 2
diabetes. Additionally, nutritional and lifestyle counselling was
provided to both the intervention and control groups in D’Anna
2015, but was not provided in D’Anna 2013.

Shoulder dystocia

There was no difference between myo-inositol and control groups
for the risk of shoulder dystocia (RR 2.33, 95% CI 0.12 to 44.30;
two trials; n = 398 infants. Random-effects model used Tau? =
3.24%, 12 = 72%) (D’Anna 2013; D’Anna 2015) (Analysis 1.15).
Caution is required when interpreting the data due to significant
heterogeneity (12 = 72%). The difference is most likely due to
differences in the populations. The inclusion criteria for D’Anna
2015 was for obese pregnant women and D’Anna 2013 recruited
women who were not obese but had a family history of type 2
diabetes. Additionally, nutritional and lifestyle counselling was
provided to both the intervention and control groups in D’Anna
2015, but was not provided in D’Anna 2013.

Respiratory distress syndrome

There was no difference between myo-inositol and control groups
for the risk of respiratory distress syndrome (RR 0.99, 95% CI
0.06 to 15.60; one trial; n = 197 infants (D’Anna 2013).
Neonatal hypoglycaemia
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There was no difference between myo-inositol and control groups
for the risk of neonatal hypoglycaemia (RR 0.36, 95% CI 0.01 to
8.66; two trials; n = 398 infants) (D’Anna 2013; D’Anna 2015)(
Analysis 1.17). Using the GRADEpro Guideline Development
Tool, the quality of the evidence was considered to be very low
due to issues around risk of bias, imprecision and indirectness. For
infants of women who received myo-inositol, the risk of neonatal
hypoglycaemia ranged from 0% to 4%; for infants of women in
the control group, the risk of neonatal hypoglycaemia was 0%.
Other secondary outcomes

No other secondary neonatal (infant, child, adult) outcomes of
this systematic review were reported (stillbirth, neonatal mortal-
ity, Apgar score < five at seven minutes, small-for-gestational age,
head circumference and z score, length and z score, ponderal in-
dex, adiposity, bone fracture, nerve palsy, hyperbilirubinaemia.
For the infant as a child and adult, no data were reported for any
of the pre-specified outcomes (weight, height, adiposity (e.g. as
measured by BMI, skinfold thickness), cardiovascular health (as

defined by trialists, including BP, hypertension, cardiovascular dis-
ease, metabolic syndrome), type I diabetes, type 2 diabetes melli-
tus, impaired glucose tolerance, dyslipidaemia or metabolic syn-
drome, employment, education and social status/achievement).

Health service outcomes

One trial reported on admission to the neonatal intensive care
unit (NICU) (D’Anna 2015). There was no difference in risk of
admission to the NICU between myo-inositol and control groups
(RR 0.09, 95% CI 0.01 to 1.70; one trial; n = 201 (D’Anna 2015).
None of the included trials reported any of the other health ser-
vice outcomes (number of hospital or health professional visits
(e.g. midwife, obstetrician, physician, dietitian, diabetic nurse),
number of antenatal visits or admissions, length of antenatal stay,
length of postnatal stay (mother), length of postnatal stay (baby),
costs to families associated with the management provided, costs
associated with the intervention, cost of maternal care, cost of off-
spring care).
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Antenatal supplementation with myo-inositol for preventing gestational diabetes

Patient or population: pregnant women who were at risk of GDM

Setting: Italy
Intervention: Myo-inositol
Comparison: Control

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with control Risk with Myo-inositol

Large-for-gestational not estimable (0 studies) No data

age reported for large-for-
gestational age in any
of the included studies

Perinatal mortality not estimable (0 studies) No data reported for
perinatal mortality in
any of the included
studies

Composite of serious not estimable (0 studies) No data reported for

neonatal outcomes composite of serious
neonatal outcomes in
any of the included
studies

Neonatal Study population RR0.36 398 SOOO

hypoglycaemia (0.01 to 8.66) (2 RCTs) VERY LOW 123

0 per 100 0 per 100
(0to 4)
Adiposity not estimable (0 studies) No data reported for

adiposity in any of the
included studies


http://www.thecochranelibrary.com/view/0/SummaryFindings.html

'y ‘suos B AS|IM uyof Aq paysi|gnd ‘uoiye.I0qe||0D SuBIY20D Y| |07 @ IYS1ihdo)

(ma1A9Yy) so3aqelp [euoiyeysas Suipuaaaud 4oy Aoueudaud Surinp uswom uj [o3isoul-oAw yjm uonejuswajddns Aue3aip |ejeusyuy

[44

Diabetes not estimable (0 studies) No data reported for di-
abetes in any of the in-
cluded studies

Neurosensory disability not estimable (0 studies) No data reported for
neurosensory disability
in any of the included
studies

*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

' No blinding in either study and reporting of allocation concealment was unclear in one of the studies, downgraded (-1).
2 Both studies were conducted in Italy with Caucasian women and may not be generalisable to other settings, downgraded (-
1).

3 Wide confidence intervals with very low event rates suggest evidence of imprecision, downgraded (-1).



DISCUSSION

Summary of main results

Although the evidence is based on four, small trials (three pub-
lished trials and a conference abstract), it appears that myo-inositol
shows promise in reducing the risk of gestational diabetes. None
of the current trials reported on any of the primary neonatal out-
comes of this review (large-for-gestational age, perinatal mortality
or a composite of serious neonatal outcomes), and only two of the
included trials reported on hypertensive disorders of pregnancy,
one of the maternal primary outcomes of this review.

Overall completeness and applicability of
evidence

The included trials were conducted in healthy women and those
considered at high risk of developing gestational diabetes mellitus
(GDM), including obese and non-obese women, and those with a
family history of type 2 diabetes mellitus. However, applicability
is limited by all trials being conducted in Italy amongst predom-
inantly Caucasian women. Further trials in diverse settings, in-
cluding participants of different ethnicities and varying risk factors
would be useful in improving the applicability of the evidence.
Notall of the outcomes of interest for this review were addressed in
the included studies including pre-eclampsia, neonatal mortality,
or longer-term maternal and infant health outcomes.

Quality of the evidence

The current available evidence is based on three randomised con-
trolled trials, and a conference abstract that included a total of 567
women and their infants. Overall, there was unclear risk of bias
due to insufficient information provided to enable a judgement of
risk, particularly with regard to allocation concealment and blind-
ing of outcome assessment. In addition, Facchinetti 2013 was only
available as a conference abstract and was considered at high risk
of publication bias.

Using the GRADE method, we assessed the quality of the body
of evidence for the maternal outcomes of GDM, weight gain dur-
ing pregnancy, hypertensive disorders of pregnancy, caesarean sec-
tion, perineal trauma, postnatal depression and type 2 diabetes,
and the neonatal outcomes of large-for-gestational age, perinatal
mortality, composite of serious neonatal outcomes, neonatal hy-
poglycaemia, adiposity, diabetes and neurosensory disability. The
GRADE method considers the risk of bias of the included stud-
ies, the directness of the evidence, consistency or heterogeneity
of the results, the precision of the effect estimates and the risk
for publication bias. No data were reported for the maternal out-
comes perineal trauma, postnatal depression and type 2 diabetes,
or for the neonatal outcomes large-for-gestational age, perinatal

mortality, composite of serious neonatal outcomes, adiposity, di-
abetes and neurosensory disability. The quality of the body of ev-
idence was downgraded in the Summary of findings for the main
comparison and Summary of findings 2 to low or very low. Two
trials were open-label trials with no blinding of participants or
clinicians (D’Anna 2013; D’Anna 2015). However, one trial did
explicitly state that outcome assessors were blinded to treatment
allocation (D’Anna 2015); the other trial lacked sufficient detail
to determine allocation concealment (D’Anna 2013). One trial
(reported as a conference abstract) had no details of random se-
quence generation, allocation concealment or blinding and was
thus downgraded (Facchinetti 2013).

Potential biases in the review process

Multiple databases were searched by the Trials Search Co-ordinator
of the Cochrane Pregnancy and Childbirth Group, without lan-
guage or date restrictions in an attempt to limit bias by identifying
all relevant trials. Where necessary, contact was made with authors
to seek clarification or further information. As per the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011),
two review authors appraised studies for inclusion, and extracted
the data in order to minimise bias.

Agreements and disagreements with other
studies or reviews

The increasing prevalence of GDM worldwide has led to greater
interest in new and novel ways to prevent and treat GDM. The
body of evidence for the use of antenatal myo-inositol supplemen-
tation for the prevention of GDM is still relatively small. Other lit-
erature (Di Benedetto 2013), and a systematic review (Rogozinska
2015) citing the trials included in this review, draw similar con-
clusions that myo-inositol shows significant potential to prevent
GDM, with unanimous calls for larger, high-quality, randomised
controlled trials to confirm this. As the body of randomised con-
trolled trial evidence on the use of myo-inositol for prevention of
GDM grows, we await the publication of ongoing trials that can
be incorporated into future updates of this review.

AUTHORS’ CONCLUSIONS

Implications for practice

Antenatal supplementation with myo-inositol for the prevention
of GDM is a comparatively new and novel treatment. Whilst the
results of this review indicate that myo-inositol shows promise in
preventing the onset of GDM, there is currently insufficient ev-
idence to support its routine adoption. The results of future re-
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search into the use of antenatal supplementation with myo-inosi-
tol for the prevention of GDM will provide more robust evidence
for informing and guiding practice.

Implications for research

Although the currently available evidence indicates that antenatal
supplementation with myo-inositol may be beneficial in reducing
the incidence of GDM, the effect on important neonatal outcomes
is unclear. Further well-designed randomised controlled trials are
required, and should be sufficiently powered to detect differences
in relevant maternal and neonatal outcomes. They should include
participants of varying ethnicities and with various risk factors for
GDM, such as obesity, polycystic ovarian syndrome, family his-
tory, and previous GDM, and explore the optimal dose, frequency
and timing of supplementation. It is important that trials report
on potential harms including adverse effects. In view of the avail-
ability of myo-inositol as a dietary supplement and its relatively
low cost compared with traditional interventions for preventing
GDM, future randomised controlled trials should include an eco-
nomic analysis, or at least report on health service use and costs. If
the efficacy of antenatal supplementation with myo-inositol com-
pared with placebo is established, then it will also be useful to
conduct trials that compare the use of myo-inositol with other
preventative interventions such as lifestyle (diet and exercise) or
pharmacological interventions such as metformin.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

D’Anna 2013
Methods Type of study: parallel, randomised controlled trial.
Participants 220 women from Italy.
Eligibility criteria: first-degree relative (mother, father or both) affected by type 2 dia-
betes, prepregnancy BMI < 30 kg/m?, fasting plasma glucose < 126 mg/dL and random
glycaemia < 200 mg/dL, singleton pregnancy, Caucasian
‘Women were 12-13 weeks’ gestation at trial entry.
Exclusion criteria: pre-pregnancy BMI > 30 kg/m?, previous GDM, pre-gestational
diabetes, first trimester glycosuria, first-degree relative (mother or father) not affected by
type 2 diabetes, fasting plasma glucose > 126 mg/dL or random glycaemia > 200 mg/
dL, twin pregnancy, associated therapy with corticosteroids, polycystic ovarian syndrome
Location: Department of Gynecology and Obstetrics, University of Messina, Messina,
Italy
Timeframe: 2010-2012.
Interventions Intervention: 4 g myo-inositol plus 400 mcg folic acid daily (2 g myo-inositol plus 200
mcg folic acid twice a day) (n = 110)
Duration of myo-inositol supplementation: from trial entry until the end of pregnancy
Comparison: 400 mcg folic acid daily (200 mcg folic acid twice a day) as ’placebo’ (n =
110)
Outcomes Maternal: incidence of GDM, gestational hypertension, caesarean section
Criteria used to diagnose GDM: IADPSG.
Infant: fetal macrosomia (> 4000 g), preterm birth, shoulder dystocia, neonatal hypo-
glycaemia, respiratory distress syndrome
Notes Sample size calculation: not stated.
Intention-to-treat analysis: yes (carried out but not reported)
Losses to follow-up: 11 women in the intervention group, and 12 in the comparison
group
Funding; source of funding not stated.
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “computer randomization was used.”
bias)
Allocation concealment (selection bias) Unclear risk Method of allocation concealment not
stated.
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D’Anna 2013 (Continued)

Blinding of participants and personnel High risk

(performance bias)
All outcomes

Open-label trial. Blinding not carried out.

Blinding of outcome assessment (detection Unclear risk

bias)

All outcomes

Primary outcome of incidence of GDM
diagnosed by blood test so blinding un-
likely to impact assessment of this out-
come. However, other secondary outcomes
are more subjective

Incomplete outcome data (attrition bias) ~ Low risk Overall 10% loss to follow-up.
All outcomes
Selective reporting (reporting bias) Low risk All pre-specified outcome measures were

reported on.

Other bias

Unclear risk Intention-to- treat analysis was carried out
on the available data, but was not reported

in the manuscript

D’Anna 2015

Methods

Type of study: parallel, randomised controlled trial.

Participants

220 obese pregnant women from Italy.

Eligibility criteria: pre-pregnancy BMI > 30 kg/m?, singleton gestation.

Women were 12-13 weeks’ gestation at trial entry.

Exclusion criteria: previous GDM, pre-gestational diabetes, first trimester glycosuria
(urine glucose value 10 mg/dL or greater), first trimester fasting plasma glucose 126 mg/
dL or greater, or random plasma glucose 200 mg/dL or greater, concomitant treatment
with corticosteroids, hypertension or renal or hepatic disease

Location: obstetric departments of 2 university hospitals located in Messina and Modena,
Italy

Timeframe: January 2011 - April 2014.

Interventions

Intervention: 4 g myo-inositol plus 400 mg folic acid daily (2 g myo-inositol + 200 mg
folic acid orally twice a day), and nutritional and lifestyle counselling (n = 110)
Duration of myo-inositol supplementation: from trial entry until the end of pregnancy
Comparison: 400 mg folic acid daily (200 mg folic acid orally twice a day), and nutritional
and lifestyle counselling (n = 110)

Outcomes

Maternal: occurrence of GDM, changes of insulin resistance from the first trimester to
the performance of the OGTT performed at 24-28 weeks as measured by the home-
ostasis model assessment of insulin resistance, caesarean section, gestational hypertensive
disorders

Criteria used to diagnose GDM: IADPSG.

Infant: preterm delivery, shoulder dystocia, macrosomia (birthweight > 4000 g), neonatal
hypoglycaemia, neonatal transfer to intensive care unit
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D’Anna 2015  (Continued)

Notes Sample size calculation was conducted. Intention-to-treat analysis
Funded by a grant from Messina University. The authors did not report any potential
financial conflicts of interest
ClinicalTrials.gov trial registration NCT01047982.
Further information was received following email contact with the authors

Riske of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Computer generated random number list

bias) prepared by an investigator with no clinical
involvement with the trial.”

Allocation concealment (selection bias) Low risk “Allocation concealment was ensured by
central randomization.” “After the research
investigator had obtained the patients con-
sent, he telephoned a contact who was in-
dependent of the recruitment process for
allocation assignment.”

Blinding of participants and personnel High risk Trial was open label so blinding of partici-

(performance bias) pants and clinicians was not possible

All outcomes

Blinding of outcome assessment (detection Low risk “Data collectors were blinded to treatment

bias) allocation and the data came from the pa-

All outcomes tients record.”

“objective measurements of primary labo-
ratory outcomes.”

Incomplete outcome data (attrition bias)  Low risk 9% loss to follow-up overall. More partici-

All outcomes pants chose to drop out of the myo-inositol
group (n = 8) than the ’placebo’ group (n
=0)

Selective reporting (reporting bias) Low risk All pre-specified outcomes are reported on.

Other bias Low risk Appears free of other bias. The authors do
not reportany potential conflicts of interest
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Facchinetti 2013

Methods Type of study: randomised controlled trial, parallel, 1:2 ratio
Participants 91 women from Italy.
Eligibility criteria: pregnant women, BMI > 27 kg/mz, normal glucose and HbAlc.
Women were < 11 weeks gestation at trial entry.
Exclusion criteria: previous GDM, chronic disorder (not specified)
Location: Messina, Italy.
Timeframe: not stated. This is an interim report at 50% recruitment
Interventions Intervention: 4 g myo-inositol plus 400 mg folic acid daily (2 g myo-inositol + 200 mg
folic acid orally twice a day), and diet counselling (n = 31)
Duration of myo-inositol supplementation not stated.
Comparison: 400 mg folic acid daily (200 mg folic acid orally twice a day), and diet
counselling (n = 60)
QOutcomes Maternal: 75 g 2 hour OGTT result at 24 to 26 weeks, diagnosis of GDM
Criteria used to diagnose GDM: not stated.
Infant: not stated.
Notes Sample size calculation: not stated.
Intention-to-treat analysis: not stated.
Losses to follow-up: not stated.
Funding: not stated.
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk States “randomized” but no further infor-

mation provided.

Allocation concealment (selection bias)

Unclear risk “Randomization was done at each centre.”

Unclear by whom.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk No details provided, but unlikely due to the
nature of the therapy (myo-inositol + folic

acid versus folic acid alone)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

No details provided.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Interim analysis at 50% recruitment con-
ducted on 31 participants in the interven-
tion group, and 60 participants in the con-
trol group. Unclear how many will be re-

cruited as target denominator is not stated
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Facchinetti 2013  (Continued)

Selective reporting (reporting bias) High risk Primary and secondary outcomes are not
stated, only reports on OGTT and GDM
results

Other bias High risk Conference abstract only, at high risk of
publication bias. Groups appeared compa-
rable at baseline

Malvasi 2014
Methods Parallel, randomised controlled trial.
Participants 65 pregnant women from Italy.
Eligibility criteria: healthy pregnant women, aged between 30-40, between 13 and 24
weeks’ gestation, BMI between 25-30 kg/m2
Exclusion criteria: diabetes mellitus, cardiovascular disease, chronic hypertension, au-
toimmune disease, dysthyroidism
Location: Bari, Italy.
Timeframe: January to December 2012.
Interventions Intervention: a combination of 2000 mg myo-inositol, 400 mg d-chiro-inositol, 400
mcg folic acid, 10 mg manganese
Duration of myo-inositol supplementation: 60 days.
Comparison: not stated.
Outcomes Maternal: total cholesterol, LDL, HDL, blood glucose.
Criteria used to diagnose GDM: not stated.
Infant: not stated.

Notes Sample size calculation not stated.

Funding notsstated. The authors did not report any potential financial conflicts of interest
Authors were contacted and provided further information.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Randomisation sequence was generated by a ran-

bias)

dom number table

Allocation concealment (selection bias)

Low risk Allocation was controlled by an independent
statistician who assigned numbered patients to
groups using sealed numbered containers

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants were blinded. Clinicians were aware
of treatment allocation
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Malvasi 2014 (Continued)

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Not stated.

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

65 women were initially enrolled, 17 of which
were excluded - 6 did not meet inclusion criteria,
4 refused to participate, 7 left the study sponta-
neously. Analysis was conducted on the remain-
ing 48 women

Selective reporting (reporting bias) Unclear risk

All pre-specified outcomes are reported on (to-
tal cholesterol, LDL, HDL, blood glucose). No
other maternal, pregnancy or neonatal outcomes
are specified or reported

Other bias Low risk

Appears free of other bias. The authors do not
report any potential conflicts of interest

BMI: body mass index

GDM: gestational diabetes mellitus
g: grams

HbAlc: Glycated haemoglobin
HDL: high density lipoprotein
IADPSG: International Association of Diabetes and Pregnancy Study Groups
kg/m2: kilograms per metre squared
LDL: low density lipoprotein

mcg: micrograms

mg/dL: milligrams per decilitre
OGTT: oral glucose tolerance test

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Corrado 2011 Used myo-inositol as a treatment intervention in women diagnosed with gestational diabetes, not preventative

Matarrelli 2013 Used myo-inositol as a treatment intervention in women diagnosed with gestational diabetes, not a preventative
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Characteristics of ongoing studies /ordered by study ID]

Farren 2013

Trial name or title

A randomised controlled trial to investigate the role of the food supplement inositol in the general health of
those at risk of developing gestational diabetes mellitus

Methods Single-blind randomised controlled trial.
Participants Any woman aged over 18 booking before 14 weeks’ gestation with a first-degree relative with diabetes mellitus
Interventions 2 intervention arms:
myo-inositol 4 g + 400 mcg folic acid; per day;
myo-inositol 550 mg + 13.8 mg D-chiro-inositol + 400 mcg folic acid per day
Placebo group: folic acid 400 mcg per day.
QOutcomes Development of gestational diabetes mellitus, measured at 26 weeks’ gestation

Starting date

01/11/2013.

Contact information

Dr Maria Farren, mariafarren1983@gmail.com

Notes Expected completion 01/06/2015. Alternative primary investigator: Sean Daly
ISRCTN92466608
mcg: micrograms
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DATA AND ANALYSES

Comparison 1. Myo-inositol versus control

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Gestational diabetes mellitus 3 502 Risk Ratio (M-H, Fixed, 95% CI) 0.43 [0.29, 0.64]
2 Fasting OGTT 3 502 Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.28, -0.12]
3 One hour OGTT 3 502 Mean Difference (IV, Fixed, 95% CI) -0.68 [1.00, -0.37]
4 Two hour OGTT 3 502 Mean Difference (IV, Random, 95% CI) -0.75 [-1.07, -0.43]
5 Hypertensive disorders of 2 398 Risk Ratio (M-H, Random, 95% CI) 0.43 [0.02, 8.41]
pregnancy
6 Caesarean section 2 398 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.76, 1.19]
7 Weight gain during pregnancy 2 411 Mean Difference (IV, Random, 95% CI) 0.64 [-0.41, 1.70]
8 Relevant biomarker changes 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
associated with the intervention
8.1 Total cholesterol 1 48 Mean Difference (IV, Fixed, 95% CI) -47.29 [-52.87, -41.
71]
8.2 Low density lipoprotein 1 48 Mean Difference (IV, Fixed, 95% CI) -33.50 [-39.71, -27.
29]
8.3 High density lipoprotein 1 48 Mean Difference (IV, Fixed, 95% CI) -13.79 [-18.91, -8.
67]
8.4 Triglycerides 1 48 Mean Difference (IV, Fixed, 95% CI) -39.33 [-44.00, -34.
66]
9 Adverse effects of intervention 2 245 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
10 Supplementary insulin 2 398 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.11, 2.09]
11 Gestational age at birth 2 398 Mean Difference (IV, Random, 95% CI) 5.50 [-7.24, 18.24]
12 Preterm birth (less than 37 2 398 Risk Ratio (M-H, Fixed, 95% CI) 0.45 [0.17, 1.14]
weeks’ gestation)
13 Macrosomia 2 398 Risk Ratio (M-H, Random, 95% CI) 0.35 [0.02, 6.37]
14 Birthweight 2 398 Mean Difference (IV, Random, 95% CI) -60.47 [-265.21,
144.26]
15 Shoulder dystocia 2 398 Risk Ratio (M-H, Random, 95% CI) 2.33[0.12, 44.30]
16 Respiratory distress syndrome 1 197 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.06, 15.60]
17 Neonatal hypoglycaemia 2 398 Risk Ratio (M-H, Fixed, 95% CI) 0.36 [0.01, 8.66]
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Analysis I.1. Comparison | Myo-inositol versus control, Outcome | Gestational diabetes mellitus.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control
Outcome: | Gestational diabetes mellitus
Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI
D'Anna 2013 6/99 15/98 = 224 % 040[0.16,098]
D'Anna 2015 15/107 36/107 L 534 % 042[024,071]
Facchinetti 2013 6/31 24/60 — 243 % 048022, 1.06]
Total (95% CI) 237 265 - 100.0 % 0.43 [ 0.29, 0.64 ]
Total events: 27 (Myo-inositol), 75 (Control)
Heterogeneity: Chi? = 0.13, df = 2 (P = 0.94); 1> =0.0%
Test for overall effect: Z = 4.16 (P = 0.000031)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Favours myo-inositol Favours control

Analysis 1.2. Comparison | Myo-inositol versus control, Outcome 2 Fasting OGTT.
Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 2 Fasting OGTT

Mean Mean
Study or subgroup Myo-inositol Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
D'Anna 2013 99 43 (04) 98 45 (0.5) = 43.0 % -020[-0.33,-0.07 ]
D'Anna 2015 107 45 (04) 107 47 (0.6) = 369 % -020 [ -0.34,-0.06 ]
Facchinetti 2013 31 45 (0.3) 60 4.7 (0.6) el 20.1 % -020[-0.38,-0.02 ]
Total (95% CI) 237 265 ¢ 100.0 % -0.20 [ -0.28, -0.12 ]
Heterogeneity: Chi2 = 0.0, df = 2 (P = 1.00); I> =0.0%
Test for overall effect: Z = 4.72 (P < 0.00001)
Test for subgroup differences: Not applicable
-2 -1 0 | 2
Favours myo-inositol Favours placebo
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Analysis 1.3. Comparison | Myo-inositol versus control, Outcome 3 One hour OGTT.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes
Comparison: | Myo-inositol versus control

Outcome: 3 One hour OGTT

Mean Mean
Study or subgroup Myo-inositol Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed95% Cl IV,Fixed 95% Cl
D'Anna 2013 99 6.8 (1.7) 98 74 (1.7) - 439 % 060[-1.07,-0.13]
D'Anna 2015 107 7.1 (19) 107 79 (1.7) & 424 % -0.80[-128-032]
Facchinetti 2013 31 75 (2) 60 8.1 (1.9) T 13.6 % -0.60 [ -1.45,0.25]
Total (95% CI) 237 265 A 100.0 % -0.68 [ -1.00, -0.37 ]
Heterogeneity: Chi? = 0.38, df = 2 (P = 0.83); 1> =0.0%
Test for overall effect: Z = 427 (P = 0.000020)
Test for subgroup differences: Not applicable
4 2 0 2 4
Favours myo-inositol Favours placebo
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Analysis 1.4. Comparison | Myo-inositol versus control, Outcome 4 Two hour OGTT.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 4 Two hour OGTT

Mean Mean
Study or subgroup Myo-inositol Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% ClI IVRandom,95% Cl
D'Anna 2013 99 56(1.2) 98 6.1 (1.5) = 411 % -050[-0.88,-0.12 ]
D'Anna 2015 107 58 (1.4) 107 68 (1.7) —— 368 % -1.00 [-1.42,-0.58 ]
Facchinetti 2013 31 65(12) 60 73 (1.7) — 22.1'% -0.80 [ -1.40, -0.20 ]
Total (95% CI) 237 265 - 100.0 % -0.75 [ -1.07,-0.43 ]
Heterogeneity: Tau? = 0.03; Chi? = 3.07, df = 2 (P = 022); I> =35%
Test for overall effect: Z = 4.55 (P < 0.00001)
Test for subgroup differences: Not applicable
-2 -1 0 | 2

Favours myo-inositol

Favours placebo

Analysis 1.5. Comparison | Myo-inositol versus control, Outcome 5 Hypertensive disorders of pregnancy.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 5 Hypertensive disorders of pregnancy

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl cl
D'Anna 2013 3/99 2/98 + 570 % 148 [ 025,869 ]
D’Anna 2015 0/97 6/104 B 43.0 % 0.08[0.00, 1.44]
Total (95% CI) 196 202 — 100.0 % 0.43 [ 0.02, 8.41 ]
Total events: 3 (Myo-inositol), 8 (Control)
Heterogeneity: Tau? = 323; Chi? = 3.19, df = | (P = 0.07); I> =69%
Test for overall effect: Z = 0.56 (P = 0.58)
Test for subgroup differences: Not applicable
0.001 001 0. | 10100 1000
Favours myo-inositol Favours control
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Analysis 1.6. Comparison | Myo-inositol versus control, Outcome 6 Caesarean section.
Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes
Comparison: | Myo-inositol versus control

Outcome: 6 Caesarean section

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

D'Anna 2013 42199 43/98 48.3 % 097070, 1.33]
D’Anna 2015 42197 48/104 517 % 094069, 128]
Total (95% CI) 196 202 < 100.0 % 0.95[0.76, 1.19 ]

Total events: 84 (Myo-inositol), 91 (Control)
Heterogeneity: Chi2 = 0.02, df = | (P = 0.89); I> =0.0%
Test for overall effect: Z = 043 (P = 0.66)

Test for subgroup differences: Not applicable

00l 0.1 | 10 100
Favours myo-inositol Favours control
Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes (Review) 38

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



Analysis 1.7. Comparison | Myo-inositol versus control, Outcome 7 Weight gain during pregnancy.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 7 Weight gain during pregnancy

Mean Mean
Study or subgroup Myo-inositol Control Difference Weight Difference
N Mean(SD) N Mean(SD) [V.Random,95% ClI IVRandom,95% Cl
D'Anna 2013 99 72 (26) 98 7(3) i 597 % 0.20[-0.58,098 ]
D’Anna 2015 107 59 (4.7) 107 4.6 (4.5) —— 40.3 % 1.30[0.07,253]
Total (95% CI) 206 205 T— 100.0 % 0.64[-0.41,1.70 ]
Heterogeneity: Tau? = 0.33; Chi? = 2.18, df = | (P = 0.14); I*> =54%
Test for overall effect: Z = 1.19 (P = 0.23)
Test for subgroup differences: Not applicable
4 2 0 2 4
Favours myo-inositol Favours control
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Analysis 1.8. Comparison | Myo-inositol versus control, Outcome 8 Relevant biomarker changes associated

with the intervention.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome:

8 Relevant biomarker changes associated with the intervention

Mean Mean
Study or subgroup Myo-inositol Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
| Total cholesterol
Malvasi 2014 24 18537 (10.8) 24 232.66 (8.82) =l 100.0 % -4729 [-52.87,-4171 ]
Subtotal (95% CI) 24 24 . 100.0 % -47.29 [ -52.87, -41.71 ]
Heterogeneity: not applicable
Test for overall effect: Z = 16.61 (P < 0.00001)
2 Low density lipoprotein
Malvasi 2014 24 12483 (99) 24 15833 (11.96) = 100.0 % -3350 [-39.71,-2729 ]
Subtotal (95% CI) 24 24 . 100.0 % -33.50 [ -39.71, -27.29 ]
Heterogeneity: not applicable
Test for overall effect: Z = 10.57 (P < 0.00001)
3 High density lipoprotein
Malvasi 2014 24 60.54 (10.25) 24 7433 (7.68) = 100.0 % -1379 [-1891,-8.67 ]
Subtotal (95% CI) 24 24 100.0 % -13.79 [-18.91, -8.67 ]
Heterogeneity: not applicable
Test for overall effect: Z = 527 (P < 0.00001)
4 Triglycerides
Malvasi 2014 24 13637 (7.63) 24 1757 (8.85) | 100.0 % -39.33 [ -44.00, -34.66 ]
Subtotal (95% CI) 24 24 ¢ 100.0 % -39.33 [ -44.00, -34.66 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1649 (P < 0.00001)
Test for subgroup differences: Chi? = 86.24, df = 3 (P = 0.00), I*> =97%
-100 50 0 50 100
Favours myo-inositol Favours control
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Analysis 1.9. Comparison | Myo-inositol versus control, Outcome 9 Adverse effects of intervention.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 9 Adverse effects of intervention

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

D'Anna 2013 0/99 0/98 Not estimable
Malvasi 2014 0/24 0/24 Not estimable
Total (95% CI) 123 122 Not estimable

Total events: 0 (Myo-inositol), O (Control)
Heterogeneity: not applicable
Test for overall effect: not applicable

Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours myo-inositol Favours control

Analysis 1.10. Comparison | Myo-inositol versus control, Outcome 10 Supplementary insulin.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 10 Supplementary insulin

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI
D'Anna 2013 0/99 1/98 I E— 28.1 % 0.33[001,800]
D'Anna 2015 2/97 4/104 —i— 719 % 0.54[0.10,286]
Total (95% CI) 196 202 B 100.0 % 0.48 [ 0.11, 2.09 ]
Total events: 2 (Myo-inositol), 5 (Control)
Heterogeneity: Chi2 = 007, df = | (P = 0.79); I> =0.0%
Test for overall effect: Z = 098 (P = 0.33)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Favours myo-inositol Favours control
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Analysis I.11. Comparison | Myo-inositol versus control, Outcome || Gestational age at birth.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: || Gestational age at birth

Mean Mean
Study or subgroup Myo-inositol Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom,95% ClI
D'Anna 2013 99 274 (11.5) 98 275 (12.3) E 500 % -1.00 [ -4.33,2.33]
D’Anna 2015 97 272 (10.5) 104 260 (13.8) | 50.0 % 1200 [ 8.62, 15.38 ]
Total (95% CI) 196 202 g 100.0 % 5.50 [ -7.24, 18.24 ]
Heterogeneity: Tau? = 81.58; Chi> = 28.90, df = | (P<0.00001); 1> =97%
Test for overall effect: Z = 0.85 (P = 0.40)
Test for subgroup differences: Not applicable
-100 -50 0 50 100

Favours myo-inositol

Favours control

Analysis 1.12. Comparison | Myo-inositol versus control, Outcome |2 Preterm birth (less than 37 weeks’
gestation).

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: 12 Preterm birth (less than 37 weeks’ gestation)

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI
D'Anna 2013 3/99 4/98 om 294 % 0.74[0.17,323]
D’Anna 2015 3/97 10/104 B 70.6 % 0.32[009, 1.13]
Total (95% CI) 196 202 - 100.0 % 0.45[0.17,1.14 ]
Total events: 6 (Myo-inositol), 14 (Control)
Heterogeneity: Chi2 = 0.72, df = | (P = 0.40); I> =0.0%
Test for overall effect: Z = 1.69 (P = 0.092)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100
Favours myo-inositol Favours control
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Analysis 1.13. Comparison | Myo-inositol versus control, Outcome |13 Macrosomia.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: |3 Macrosomia

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
D'Anna 2013 0/99 7/98 — & I 40.5 % 0.07[0.00, I.14]
D’Anna 2015 5197 5/104 —— 595 % 1.07[032,359]
Total (95% CI) 196 202 T 100.0 % 0.35 [ 0.02, 6.37 ]
Total events: 5 (Myo-inositol), 12 (Control)
Heterogeneity: Tau? = 3.33; Chi? = 3.68, df = | (P = 0.06); I*> =73%
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Not applicable
00l 0.1 | 10 100
Favours myo-inositol Favours control
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Analysis 1.14. Comparison | Myo-inositol versus control, Outcome 14 Birthweight.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes
Comparison: | Myo-inositol versus control

Outcome: 14 Birthweight

Mean Mean

Study or subgroup  Myo-inositol Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl

D'Anna 2013 99 3111 (447) 98 3273 (504) L 514 % -162.00 [ -295.08, -28.92 ]
D'Anna 2015 97 3289 (505) 104 3242 (579) B3 48.6 % 4700 [ -102.94, 19694 ]
Total (95% CI) 196 202 - 100.0 % -60.47 [ -265.21, 144.26 ]

Heterogeneity: Tau? = 16609.07; Chi? = 4.17, df = | (P = 0.04); I> =76%
Test for overall effect: Z = 0.58 (P = 0.56)
Test for subgroup differences: Not applicable

-1000  -500 0 500 1000

Favours myo-inositol Favours placebo

Analysis 1.15. Comparison | Myo-inositol versus control, Outcome |5 Shoulder dystocia.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes
Comparison: | Myo-inositol versus control

Outcome: |5 Shoulder dystocia

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N @] Cl
D'Anna 2013 17199 2/98 —— 479 % 049005, 537]
D'Anna 2015 9197 17104 = 52.1% 9.65[ 1257476 ]
Total (95% CI) 196 202 - 100.0 % 2.33 [ 0.12, 44.30 |

Total events: 10 (Myo-inositol), 3 (Control)

Heterogeneity: Tau? = 324; Chi? = 352, df = | (P = 0.06); > =72%
Test for overall effect: Z = 0.56 (P = 0.57)

Test for subgroup differences: Not applicable

0.001 001 0. | 10100 1000
Favours myo-inositol Favours control
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Analysis 1.16. Comparison | Myo-inositol versus control, Outcome |6 Respiratory distress syndrome.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: |6 Respiratory distress syndrome

Study or subgroup Myo-inositol Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

D'Anna 2013 17199 1/98 100.0 % 099 [ 0.06, 15.60 ]
Total (95% CI) 99 98 100.0 % 0.99 [ 0.06, 15.60 ]

Total events: | (Myo-inositol), | (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.01 (P =0.99)
Test for subgroup differences: Not applicable

0.0l

Favours myo-inositol

0.1 | 10 100

Favours control
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Analysis 1.17. Comparison | Myo-inositol versus control, Outcome 17 Neonatal hypoglycaemia.

Review: Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes

Comparison: | Myo-inositol versus control

Outcome: |7 Neonatal hypoglycaemia

Study or subgroup Myo-inositol
n/N

Control

Risk Ratio

n/N M-H,Fixed,95% ClI

Weight

Risk Ratio
M-H Fixed,95% ClI

D'Anna 2013 0/99
D'Anna 2015 0/97

Total (95% CI) 196
Total events: 0 (Myo-inositol), | (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.63 (P = 0.53)
Test for subgroup differences: Not applicable

0/98

202

11104 ——
e

100.0 %

100.0 %

Not estimable
036001, 8.66]

0.36 [ 0.01, 8.66 ]

APPENDICES

Appendix |. Search terms

ClinicalTrials.gov and WHO ICTRP

gestational diabetes AND myoinositol
gestational diabetes AND myo-inositol
gestational diabetes AND myo inositol

gestational diabetes AND inositol)
gdm AND myoinositol

gdm AND myo-inositol

gdm AND myo inositol

gdm AND inositol

0.002 0.1

Favours myo-inositol

| 10 500

Favours control
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
There are some differences between our published protocol (Brown 2015) and the full review.

The title was listed as Myo-inositol for preventing gestational diabetes in our published protocol but we have edited this to Antenatal
dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes in order to allow more clarity
around the intervention, population and outcome.

Methods/Criteria for considering studies for this review

Types of interventions: we have expanded this section to include myo-inositol in a combination preparation; this is also reflected in
our list of planned subgroup analyses.

Types of participants: we have clarified that participants will be pregnant women rather than pregnant women at risk of gestational

diabetes mellitus (GDM).

We have incorporated the use of GRADE to assess the quality of the body of evidence and have included ’Summary of findings’ tables;
this was not pre-specified in our published protocol.

Antenatal dietary supplementation with myo-inositol in women during pregnancy for preventing gestational diabetes (Review) 47
Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



We have reported on the outcome "need for supplementary insulin therapy’ - whilst this is not listed in our methods/outcomes section
(and was not pre-specified in our published protocol), we report on this outcome for interest.

Following a consultative process with Professor Caroline Crowther, Dr Julie Brown, Dr Philippa Middleton, Emily Bain and Tineke
Crawford, a core set of primary and secondary outcomes for GDM systematic reviews and core outcomes for GRADE assessment for
GDM systematic reviews were drawn up. This has resulted in a number of changes detailed below. These core outcomes were agreed
upon after this review had been submitted for peer review.

Additionally, as this is a review on the use of a dietary supplement as an intervention, adverse effects of the intervention has been added
as an outcome.

Previous maternal primary outcomes listed in protocol

1. Incidence of gestational diabetes mellitus (GDM) (diagnostic criteria as defined in individual trials)
2. Pre-eclampsia
3. Caesarean section

Updated maternal primary outcomes used in review

1. Gestational diabetes mellitus (GDM)
2. Hypertensive disorders of pregnancy (including pre-eclampsia, eclampsia, pregnancy-induced hypertension)

Previous neonatal primary outcomes listed in protocol

1. Large-for-gestational age (birthweight greater than the 90th centile; or as defined by individual trial)
2. Perinatal mortality
3. Death or morbidity composite (variously defined by trials, e.g. infant death, shoulder dystocia, bone fracture or nerve palsy)

Updated neonatal primary outcomes used in review

1. Large-for-gestational age (birthweight greater than the 90th centile; or as defined by individual trial)
2. Perinatal mortality (stillbirth and neonatal mortality)
3. Mortality or morbidity composite (variously defined by trials, e.g. infant death, shoulder dystocia, bone fracture or nerve palsy)

Previous maternal secondary outcomes listed in protocol

1. Postnatal weight retention
. Body mass index (BMI)
. Development of type 2 diabetes mellitus

. Development of type 1 diabetes mellitus

2
3
4
5. Impaired glucose tolerance (as defined in individual trials)
6. Insulin sensitivity (as defined in individual trials)

7. Incidence of pregnancy hyperglycaemia not meeting GDM diagnostic criteria (diagnostic criteria as defined in individual trials)
8. Induction of labour

9. Perineal trauma

10. Weight gain during pregnancy
11. Adiponectin levels

12. Gestational age at screening for GDM
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13. Postpartum haemorrhage

14. Postpartum infection

15. Placental abruption

16. Polyhydramnios

17. Compliance with treatment

18. Breastfeeding at discharge, six weeks’ postpartum

19. Women’s sense of well-being and quality of life (as defined in individual trials)
20. Women’s view of intervention

Updated maternal secondary outcomes used in review

1. Caesarean section
. Placental abruption
. Induction of labour

. Perineal trauma

2

3

4

5. Postpartum haemorrhage
6. Postpartum infection

7. Weight gain during pregnancy

8. Adherence to the intervention (as defined by trialists)

9. Behaviour changes associated with the intervention (as defined by trialists)

10. Relevant biomarker changes associated with the intervention (e.g. adiponectin, free fatty acids, triglycerides, high density
lipoproteins, low density lipoproteins, insulin)

11. Sense of well-being and quality of life

12. Views of the intervention

13. Breastfeeding (e.g. at discharge, six weeks postpartum)
14. Adverse effects of intervention

Long-term maternal outcomes

1. Postnatal depression
2. Postnatal weight retention or return to pre-pregnancy weight
3. Body mass index (BMI)

4. Gestational diabetes mellitus in a subsequent pregnancy

5. Type I diabetes mellitus

6. Type II diabetes mellitus

7. Impaired glucose tolerance

8. Cardiovascular health (as defined by trialists, including blood pressure (BP), hypertension, cardiovascular disease, metabolic
syndrome)

Previous neonatal secondary outcomes listed in protocol
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10.
11.
12.
13.
14.
15.
16.
17.
18.

. Macrosomia (as defined in individual trials)

. Birthweight and z-score

. Head circumference and z-score

. Length and z-score

. Small-for-gestational age (as defined in individual trials)

. Neonatal hypoglycaemia requiring treatment (as defined in individual trials)
. Gestational age at birth

. Preterm birth (less than 37 weeks gestational age)

. Shoulder dystocia

Bone fracture

Nerve palsy

Respiratory distress syndrome

Hyperbilirubinaemia requiring treatment (as defined in individual trials)
Apgar scores (less than seven at five minutes)

Ponderal index

Fetal adiposity (as defined in individual trials)

Neonatal glucose concentration

Infant mortality (fetal, neonatal, perinatal)

Updated secondary outcomes used in review

10.
11.
12.
13.
14.
15.
16.

. Stillbirth

. Neonatal mortality

. Gestational age at birth

. Preterm birth (less than 37 weeks’ gestation and less than 32 weeks gestation)
. Apgar score (less than seven at five minutes)

. Macrosomia

. Small-for-gestational age

. Birthweight and z-score

. Head circumference and z-score

Length and z-score
Ponderal index
Adiposity
Shoulder dystocia
Bone fracture
Nerve palsy

Respiratory distress syndrome
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17. Hypoglycaemia (variously defined)
18. Hyperbilirubinaemia

Previous childhood outcomes listed in protocol

1. Weight
. Height
. Head circumference

. Body mass index

2
3
4
5. Adiposity (fat mass/fat free mass (variously measured))
6. Blood pressure

7. Impaired glucose tolerance (as defined in individual trials)
8. Development of type 1 diabetes mellitus

9. Development of type 2 diabetes mellitus

10. Insulin sensitivity

11. Dyslipidaemia or metabolic syndrome

12. Neurodisability

13. Educational achievement

Updated childhood outcomes used in review

1. Weight and z scores

. Height and z scores

. Head circumference and z scores

. Adiposity (e.g. as measured by BMI, skinfold thickness)
. Blood pressure

. Type I diabetes mellitus

NN R N

. Type II diabetes mellitus

8. Impaired glucose tolerance

9. Dyslipidaemia or metabolic syndrome
10. Neurodisability
11. Educational achievement

Previous adulthood outcomes listed in protocol

1. Weight

2. Height

3. BMI

4. Adiposity (fat mass/fat-free mass (variously measured))
5. Blood pressure

6. Impaired glucose tolerance (as defined in individual trials)
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10.
11.

Development of type 1 diabetes

Development of type 2 diabetes

Insulin sensitivity (as defined in individual trials)
Dyslipidaemia or metabolic syndrome

Educational achievement

Updated adulthood outcomes used in review

1.

9.

Weight

. Height
. Adiposity (e.g. as measured by BMI, skinfold thickness)
. Cardiovascular health (as defined by trialists, including BP, hypertension, cardiovascular disease, metabolic syndrome)

2
3
4
5.
6
7
8

Type I diabetes mellitus

. Type II diabetes mellitus
. Impaired glucose tolerance

. Dyslipidaemia or metabolic syndrome

Employment, education and social status/achievement

Previous health services cost outcomes listed in protocol

1.

Number of hospital visits or health professional visits (e.g. midwife, obstetrician, physician, dietitian)

. Antenatal visits for mother
. Direct costs to families in relation to the management provided
. Length of postnatal stay (mother)

2
3
4
5.
6
7
8

Admission to neonatal ward/ neonatal intensive care unit

. Length of postnatal stay (baby)
. Cost of maternal care

. Cost of offspring care

Updated health services cost outcomes used in review

1

© N SNk

S

Number of hospital or health professional visits (e.g. midwife, obstetrician, physician, dietitian, diabetic nurse)
Number of antenatal visits or admissions

Length of antenatal stay

Neonatal intensive care unit admission

Length of postnatal stay (mother)

Length of postnatal stay (baby)

Costs to families associated with the management provided

Costs associated with the intervention

Cost of maternal care

Cost of offspring care
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Previous GRADE outcomes listed in protocol

1. Incidence of GDM (diagnostic criteria as defined in individual trials)
. Pre-eclampsia

. Mode of birth

2
3
4. Large-for-gestational age (birthweight greater than the 90th centile; or as defined by individual trial)
5. Perinatal mortality

6. Fetal adiposity

7. Impaired glucose tolerance as child/adult

Updated GRADE outcomes used in review
Maternal

1. Diagnosis of GDM

2. Gestational weight gain
3. Hypertensive disorders of pregnancy (including pre-eclampsia, eclampsia, pregnancy-induced hypertension)
4. Caesarean Section
5. Perineal trauma
6. Postnatal depression

7. Development of subsequent type II diabetes mellitus

Offspring (infant, child, adult)

1. Large-for-gestational age

DPerinatal mortality (stillbirth and neonatal mortality)

Composite of serious neonatal outcomes

Neonatal hypoglycaemia (variously defined)

Offspring adiposity (e.g. as measured by BMI, skinfold thickness)
Offspring diabetes

Nk » D

Neurosensory disability
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Medical Subject Headings (MeSH)
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MeSH check words
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