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Abstract. – OBJECTIVE: Myo-inositol supple-
mentation prevents gestational diabetes (GDM) 
in women at risk and reduces insulin resistance 
in women with GDM. No data are available about 
its effect on glucose variability. The aim of this 
study was to evaluate the effects of a supple-
mentation of myo-inositol on glucose variability 
in women with GDM.

PATIENTS AND METHODS: Myo-inositol ef-
fect on glucose variability was studied in a pi-
lot case-control study involving 12 consecutive 
pregnant women (median age 34 years, 25.0% 
insulin-treated) with GDM. Six women received 
myo-inositol 2 g plus 200 mg folic acid twice a 
day, the others received only folic acid. Infor-
mation on side effects was collected. A con-
tinuous glucose monitoring system was wore 
before and at the beginning of the supplemen-
tation. Mean amplitude of glucose excursion 
(MAGE), standard deviation (SD) and variabili-
ty coefficient were the indexes of glucose vari-
ability. 

RESULTS: Myo-inositol lowered glucose lev-
els in the first days after the treatment was 
started. However, pre-post supplementation 
overall mean glucose difference was similar 
between groups (-4.8 vs. 5.0 mg/dL for con-
trols and treated, respectively; p = 0.79). Pre-
post differences in SD (13.7 vs. 6.0; p < 0.001), 
MAGE (3.5 vs.-1.5; p < 0.001) and variability co-
efficient (0.14 vs. 0.02; p < 0.001) were improved 
in myo-inositol group. No side effects were re-
corded.

CONCLUSIONS: Myo-inositol is effective in re-
ducing glucose variability in women with GDM. 
It could be a useful strategy for treating GDM.
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Introduction

Gestational diabetes mellitus (GDM) is de-
fined as a glucose impairment first detected in 
pregnancy1. In the last years, its prevalence is 
steeply increasing with relevant consequences2. 
GDM is associated with some adverse maternal 
and neonatal outcomes3-5. For these reasons, the 
detection and the care of GDM are very import-
ant. Prevention strategies have been proposed. 
The supplementation with myo-inositol, a ste-
reoisomer of inositol that is a cyclitol present in 
animal and plant cells, has been demonstrated 
to be effective in reducing GDM occurrence in 
several categories of women at risk for GDM. 
Particularly, a preventive role was reported for 
women with a family history of diabetes6, wom-
en with impaired fasting blood glucose7, obese8 
or overweight9. A Cochrane Review reported 
a reduction of almost 57% in the incidence of 
GDM in women at high risk after supplemen-
tation of myo-inositol compared to controls10. 
When used in women with GDM, myo-inositol 
was effective in reducing insulin resistance lev-
els and insulin treatment requirement11-13. De-
spite this strong clinical effect, a comprehensive 
investigation of the inositol mechanism of action 
in GDM was not performed. Data already pub-
lished report a reduction of insulin resistance in 
women treated with myo-inositol. Although this 
is the likely mechanism, we cannot exclude dif-
ferent inositol effects on glucose metabolism14. 
A more accurate and deeper exploration of ino-
sitol effect on glucose status could be possible 
with the use of a continuous glucose monitoring 
(CGM) system. CGM can give a detailed picture 
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of glucose variation, providing also glucose 
variability indexes. To the best of our knowl-
edge, no study has reported data on glycemic 
profiles detected with CGM in women with 
GDM taking inositol. The aim of this research 
was to investigate the effect of the supplemen-
tation of myo-inositol on glucose profiles and 
glucose variability in women with GDM. 

Patients and Methods

This is a pilot case-control study approved 
by the local Ethics Committee, involving a total 
of 12 Caucasian pregnant women with GDM 
consecutively referred to the Clinic of Diabetes 
and Pregnancy of the University of Messina, 
Italy, from 1st January 2014 to 31st July 2014. 
All the participants gave informed consent. The 
investigation was conducted in accordance with 
the Declaration of Helsinki. All the participants 
underwent a 75 g 2-h Oral Glucose Tolerance 
Test (OGTT) between 24 and 28 weeks of gesta-
tion. The diagnosis of GDM was made accord-
ing to the International Association of Diabetes 
and Pregnancy Study groups (IADPSG) rec-
ommendations15. Briefly, the IADPSG suggests 
conducting a 75 g-OGTT, with plasma glucose 
measurements at fasting and at 1-h and 2-h after 
the glucose load, at 24-28 weeks of gestation 
in women not previously diagnosed with overt 
diabetes. The diagnosis of GDM is made when 
any of the following plasma glucose values are 
exceeded: at fasting ≥5 .1 mmol/L, at 1-h ≥ 10.0 
mmol/L, and at 2-h ≥ 8.5 mmol/L. After the 
diagnosis, all women received specific dietary 
advice and self-monitoring blood glucose was 
started as usual care. A supplementation with 2 
g myo-inositol plus 200 mg folic acid (Inofolic, 
Lo.Li. Pharma srl, Rome, Italy) was adminis-
tered twice a day to the first six consecutive 
women (treated). Supplementation started from 
the 30th gestational week until delivery. Only 
200 mg folic acid was administered twice a day 
in the same period of pregnancy to the others 6 
consecutive women (controls). Information on 
the occurrence of side effects caused by treat-
ments was collected during follow-up visits. In 
particular, the presence of nausea, flatulence, 
diarrhea, headache, insomnia, uterine contrac-
tions, and tiredness was assessed. At gestational 
week 28, when women followed only the diet, 
a CGM system (iPro2 Medtronic) in holter-like 
mode was wore by all the participant women. At 

week 30, after the beginning of the supplemen-
tation, the CGM was repeated both in the treated 
and in controls. A professional CGM system, 
such as iPro2, is a clinician-owned device that 
collects glucose data without patient interaction 
for retrospective review. Data are masked to 
maintain regular behavior. Professional CGM is 
used by healthcare providers to reveal glucose 
excursions. These excursions often go unnoticed 
with traditional glycated hemoglobin (HbA1c) 
tests and standard glucose meter measurements. 
The system automatically records 288 glucose 
values per day and is capable to give sever-
al parameters such as glucose means, specific 
glucose trends, glucose variability indexes, and 
many others. CGM did not substitute self-moni-
toring, it was instead an additional tool used for 
the detection of glucose variability. As indexes 
of glucose variability, we considered: the mean 
amplitude of glucose excursion (MAGE), that 
is calculated as the arithmetical mean of differ-
ences between consecutive glycemic peaks and 
nadirs, only including changes of more than 1 
standard deviation (SD) in the glycemic values16, 
the SD and the variability coefficient. The SD is 
calculated by CGM system for the overall period 
of measurement. This is one of the simplest and 
most effective parameters for assessing glyce-
mic variability, being closely correlated with 
most of the other glucose variability parame-
ters. The following parameters were collected 
from the medical clinical records: maternal age, 
pre-pregnancy Body Mass Index (BMI), BMI at 
delivery, weight gain at delivery, fasting plasma 
glucose values of the first trimester of pregnan-
cy, history of previous GDM, previous macro-
somia (birth weight ≥4500 g), family history 
of diabetes (first-degree relative with diabetes), 
origin of family from areas with a high preva-
lence of diabetes, HbA1c levels of the third tri-
mester of gestation, OGTT glucose values, third 
trimester fetal ultrasound parameters, insulin 
treatment and insulin doses, gestational weeks 
at delivery and type of delivery, newborn gen-
der, and weight. 

Statistical Analysis
Data are reported as medians for continuous 

variables and percentages for categorical vari-
ables. The characteristics of the study population 
were categorized by myo-inositol treatment (yes/
no) and were compared using the χ2-statistic for 
categorical variables and the Mann-Whitney U 
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test for continuous variables. Hierarchical linear 
models for repeated measurements were used to 
assess changes over time in glucose levels and 
glucose variability indexes17.

For statistical significance, a p-value < 0.05 
was considered. The analyses were carried out 
using SAS version 9.2 (SAS Institute Inc.). 

Results

Clinical characteristics of the enrolled women 
in this study, according to the treatment group, 
are reported in Table I. The two groups were 
not statistically different for anthropometric, an-
amnestic, laboratory and ultrasound parameters. 
The rate of insulin in treated women was similar. 
Moreover, neonatal parameters were not signifi-
cantly different between groups. Figure 1 shows 
daily mean glucose values recorded by contin-
uous glucose monitoring system. Women treat-
ed with inositol showed a reduction of glucose 
levels in the first days post-treatment compared 
with controls. Results of the analyses of glucose 
variability from CGM are reported in Figure 
2. Overall mean glucose reduction between the 

period before and after the beginning of supple-
mentation was similar between the two groups 
(-4.8 vs. -5.0 mg/dL for controls and treated, re-
spectively; p = 0.79) (Figure 2a). Women treated 
with myo-inositol had a better MAGE, being the 
pre-post difference of 3.5 and -1.5 for controls 
and treated, respectively (p < 0.001) (Figure 2b). 
The SD increased in both groups, but the differ-
ence was lower in treated patients compared to 
controls (13.7 vs. 6.0 for controls and treated, re-
spectively; p < 0.001) (Figure 2c). When looking 
at the variability coefficient, it was lower in the 
group of women treated with myo-inositol, being 
the pre-post difference of 0.14 and 0.02 for con-
trols and treated respectively (p < 0.001) (Figure 
2d). No side effects linked to the treatment were 
recorded during the study.

Discussion

This is the first study exploring the effect of 
the supplementation of myo-inositol on glucose 
variability in women with GDM. Myo-inositol 
treatment led to a reduction of mean daily glu-
cose values in the first days after the beginning 

Table I. Clinical characteristics of the studied women according to the treatment group.

	 Overall	 Controls	 Cases	 p

N	 12	 6	 6	
Age (years)	 34.0 (33.0-35.0)	 35.0 (27.0-41.0)	 34.0 (33.0-35.0)	 0.99
Family history of diabetes mellitus  (%)	 44.4	 33.0	 50.0	 0.63
Pre-gestational BMI (kg/m2)	 23.3 (21.1-26.3)	 26.8 (26.8-26.8)	 22.0 (21.1-24.6)	 0.29
BMI at delivery (kg/m2)	 27.0 (23.7-28.5)	 29.2 (27.0-29.5)	 25.0 (23.7-28.7)	 0.37
Weight gain (kg)	 6.7 (5.0-12.0)	 4.5 (2.5-6.5)	 8.5 (6.0-14.0)	 0.28
Previous GDM (%)	 50.0	 50.0	 50.0	 0.99
First trimester fasting glycemia (mg/dl)	 89 (84-92)	 89 (84-95)	 89 (82-92)	 0.90
OGTT fasting glucose (mg/dl)	 90 (83-94)	 85 (76-89)	 93 (92-96)	 0.18
OGTT-1-h-post-load glucose (mg/dl)	 168 (150-188)	 192 (140-204)	 165 (161-172)	 0.40
OGTT-2-h-post-load glucose (mg/dl)	 120 (104-147)	 149 (105-170)	 105 (104-136)	 0.22
Glycemia at first visit (mg/dl)	 96 (90-106)	 98 (79-110)	 94 (92-102)	 0.99
HbA1c of the third trimester (%)	 5.6 (5.2-5.8)	 5.0 (5.0-5.1)	 5.7 (5.6-5.8)	 0.10
Third trimester fetal ultrasound examination	 31 (27-34)	 32 (26-34)	 33 (31-35)	 0.09
  (weeks)
Biparietal diameter (mm)	 69.0 (53.5-80.0)	 51.0 (48.0-70.0)	 78.0 (68.0-82.0)	 0.18
Abdominal circumference (mm)	 270.0 (198.0-285.0)	 188.0 (162.0-270.0)	 284.0 (253.0-294.0)	 0.13
Head circumference (mm)	 265.0 (212.0-282.0)	 212.0 (177.0-247.0)	 269.5 (262.0-293.0)	 0.28
Femur length (mm)	 60.0 (39.0-61.0)	 37.0 (33.0-60.0)	 60.0 (60.0-62.0)	 0.17
Insulin treated (%)	 25.0	 10.0	 33.0	 0.26
Gestational weeks at delivery (week)	 38.5 (38.0-39.0)	 38.0 (37.0-39.0)	 38.5 (38.0-39.5)	 0.65
Cesarean section rate (%)	 50.0	 33.0	 60.0	 0.46
Gender of newborn (%)				    0.43
    Male	 30.0	 50.0	 20.0	
    Female	 70.0	 50.0	 80.0	
Neonatal weight (g)	 3290.0 (2960.0-3490.0)	 3245.0 (3200.0-3290.0)	 3300.0 (2960.0-3490.0)	 0.85
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of treatment compared with controls. Glucose 
variability was improved after the treatment was 
started. Standard deviation, MAGE and variabil-
ity coefficient, three of the main glucose vari-
ability indexes, were lower in the treated group 
than in the controls. None of the treated women 
reported side effects related to the supplement. 
A direct comparison with existing studies in 
the literature is not possible, being, our work, 
the first looking at the effect of myo-inositol 
on glucose variability. So far, few studies18-21 
analyzing the use of CGM in women with GDM 
have been published. Modern CGM systems can 
catch the direction and the magnitude of short-
lived changes in interstitial glucose levels. This 
can assess glucose variability more accurately 
than self-monitoring blood glucose. CGM can 
detect also hypoglycemic episodes and hypogly-
cemia is a major barrier for optimal glycemic 
control in women with GDM on insulin. Naik et 
al22 found a higher incidence of masked hypo-
glycemia (glucose < 2.77 mmol/L for ≥ 30 min) 
in pregnant women with GDM than controls by 

Figure 1. Daily mean glucose values recorded by continu-
ous glucose monitoring system. Figure 1a reports data of the 
period before the treatment was started. Figure 1b reports 
data after the beginning of the treatment. Continue lines are 
women treated with myo-inositol; dotted lines are controls.

Figure 2. Overall mean glucose levels (2a), MAGE (2b), Standard Deviation (2c) and variability coefficient (2d) differences 
between the period before and after the treatment was started.Continue lines are women treated with myo-inositol; dotted lines 
are controls.
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using a CGM system. Moreover, glucose values 
over the targets established for pregnancy (that 
are < 95 mg/dL for fasting and < 140 for 1-h 
after meal) are to be avoided. In this context 
CGM has been demonstrated to be capable to 
detect differences in time spent with glucose 
levels above 140 mg/dL between women with 
GDM and healthy pregnancies, highlighting the 
positive influence of diet counseling on glucose 
variability23. In our study, we have reported the 
positive effect of an intervention, represented 
by a supplement of myo-inositol, on glucose 
variability. Following these results, several key 
points useful in the clinical practice can be 
highlighted. First, myo-inositol supplementation 
was confirmed to be safe24. The occurrence of 
side effects caused by treatments was collected 
during follow-up visits and none of the treat-
ed women reported related-problem symptoms. 
The other important finding of our research 
confirmed the specific role of myo-inositol in re-
ducing blood glucose levels. The preventive role 
of myo-inositol on the occurrence of GDM was 
explored by others researchers and clinicians. 
However, this capability has been documented 
only for the OGTT glucose values, constantly 
showing lower values in subjects treated with 
myo-inositol respect to controls10. Other au-
thors11,12 reported a glucose-lowering effect of 
inositol when it was used after the diagnosis of 
GDM. Our research provided more details of 
glucose levels trends in the days after the begin-
ning of treatment. We found a significant effect 
in lowering glucose levels, particularly in the 
first three days after the beginning of the sup-
plementation. After this period the effect was 
more mitigated, probably as a consequence of 
the stabilization of glucose levels. Knowing that 
myo-inositol treatment is able to reduce glucose 
variability could be an important consideration 
in the clinical management of GDM. Indeed, it 
is actually unlikely that healthcare professionals 
use CGM for women with GDM in usual care 
and this mainly for related costs and for the 
lack of scientific evidence. Information coming 
from this study could represent a useful knowl-
edge to understand the mechanisms leading to 
and characterizing hyperglycemia in pregnancy 
and could guide therapeutic approach. A low-
er glucose variability potentially could lead to 
less insulin treatment and to an easier drug 
intervention. However, as already published, 
the use of supplementary CGM, combined with 
routine antenatal care, could improve glycemic 

control and pregnancy outcomes of patients with 
GDM25. Glycemic variability in GDM is higher 
than in normal pregnant women and glycemic 
variability, evaluated by MAGE, correlates well 
with impaired early-phase insulin secretion in 
GDM26. The reduction observed in MAGE could 
be a reflection of a treatment-induced improve-
ment of early-phase insulin secretion. Limits of 
the study are firstly the case-control design that 
does not allow to test cause-effect. A random-
ized controlled trial design could explain more. 
Secondly, the low number of studied women did 
not allow to generalize the findings to all the 
categories of women; however, this is the first 
study investigating the effect of myo-inositol on 
glucose variability in women using CGM. The 
last limit is the lack of information on the asso-
ciation between glucose variability indexes and 
pregnancy outcomes.

Conclusions

We found that myo-inositol treatment is a use-
ful strategy not only in lowering mean glucose 
levels but also in reducing glucose variability in 
women with GDM. For its role in reducing both 
insulin resistance and glucose variability, it could 
be a valuable approach for treating GDM.
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