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Tight blood glucose in gestational diabetes mellitus (GDM) is asso-
ciated with improved maternal and neonatal outcomes [1]. For about
a decade, telemedicine interventions using smartphone applications
have been available [2]. Electronic interactions between physicians
and GDM patients seem to improve patients' glycaemic control, their
compliance and decrease insulin requirements [2]. Few studies have
suggested a potential decrease in obstetrical maternal-foetal adverse
events using electronic devises in patients with GDM [3,4]. Conse-
quently, we investigated whether the use of MyDiabby application
(app) [5], in a large cohort of GDM patients, affects the occurrence of
foetal macrosomia and/or maternal-foetal adverse events, compared
to a control group of GDM patients with classic medical care.

We retrospectively studied a single-centre cohort including 365
GDM patients, referred to the Endocrine Unit of St Antoine hospital,
Assistance-Publique Hôpitaux de Paris (APHP) by the Obstetrics and
Gynaecology department from Trousseau Hospital, APHP. All patients
had GDM diagnosed on a fasting glucose level ≥ 5.1 mmol/l, or a 1-hour
plasma glucose ≥ 10.0 mmol/l following a 75 g oral glucose load, or a 2-
hour plasma glucose ≥ 8.5 mmol/l following a 75 g oral glucose load [6].
For all patients, the targets of fasting and postprandial sugar levels were
between 3.6−5.2 mmol/l and 4.4−6.6 mmoL/l, respectively.

The control group (n = 161) was followed from January 2018 to
January 2019 with usual monitoring, including one to three face-to-
face consultations. The patients measured their capillary glycaemia
levels six times per day, before and 2 h after each meal. Physicians
checked the results at each visit. The second group of GDM patients
(n = 158), using the app, was followed from January 2019 to March
2020 within the same centre. They had one to three face-to-face con-
sultations. Their glycaemia levels were automatically entered in the
app and downloaded by physicians. Patients had feedback telemedi-
cine consultations, twice a week, during the entire pregnancy.

The primary outcome was the new-born’s birth weight and the
percentage of “large for gestational age” (LGA) infants, defined by a
birth weight above the 90th percentile, reflecting macrosomia. The
secondary outcomes were the percentage of patients receiving insu-
lin, the gestational age at introduction of insulin, the gestational age
at delivery, the mode of delivery, as well as maternal and neonatal
adverse events. The study was authorised and registered by the APHP
(number 20,210,802,163,836).

Student’s t-tests were used to compare continuous variables; chi-
square tests were used for categorical variables and a logistic regres-
sion for multivariate analysis. Data are presented as mean § standard
deviation (SD).

As shown in Table I, initial clinical characteristics of patients were
similar between the two groups. During the pregnancy, weight gain,
percentage of patients treated by insulin, timing of insulin treatment
and mode of delivery were not statistically different. The terms of
childbirth were identical in the two groups. LGA and foetal macroso-
mia were correlated with the maternal body mass index (BMI) prior
to conception (P = 0.0016), 1 h blood glucose during oral glucose tol-
erance test (OGTT) diagnosis (P = 0.026), maternal weight at the last
obstetric consultation (P < 0.0001), and maternal weight gain
(P = 0.036).

Interestingly, the mean birth weight of new-borns in the app
group was significantly lower than in the control group
(3275 g § 638 vs 3430 g § 499, P = 0.0185). Furthermore, the per-
centage of LGA infants was significantly lower in the app group than
in the control group (10.8% vs 18.9%, P = 0.022). Of note, insulin ther-
apy did not affect the number of LGA infants in either group
(P = 0.44). Multivariate analysis adjusted on BMI, HbA1c and fasting
glucose level at diagnosis confirmed the statistically significant differ-
ences regarding the percentage of LGA, between the two groups.
Finally, when the maternal BMI prior to conception was over 25 kg/
m2, foetal macrosomia was decreased (odds ratio 0.49 [CI 95% 0.25
−0.97], P = 0.04) in the group using the app. In the latter group, the
mean levels of fasting and postprandial glycaemia during follow-up
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Table I
Patients’ characteristics, their obstetrical outcome and new-borns’ characteristics.

Variable MyDiabby app
population
(n = 158)

Control population
(n = 161)

P

Patients' characteristics
Age in years, mean (§ SD) 34.09 (4.97) 33.75 (5.59) 0.57
Number of previous pregnancies, mean (§ SD) 1.97 (1.76) 2.24 (1.75) 0.16
Number of previous deliveries, mean (§ SD) 1.01 (1.07) 1.30 (1.14) 0.11
Weight before pregnancy in kg, mean (§ SD) 73.54 (15.96) 76.76 (17.33) 0.09
Body mass index in kg/m2, mean (§ SD) 27.03 (5.61) 28.19 (6.11) 0.08
HbA1c, mean (§ SD) 5.32 (0.46) 5.23 (0.48) 0.097
Weight gain in kg, mean (§ SD) 9.43 (6.52) 9.60 (6.25) 0.81
Insulin therapy during pregnancy (%) 46.84 44.10 0.62
Rapid acting insulin therapy only (%) 8.33 6.25 0.568
Long acting insulin therapy only (%) 23.6 18.75 0.371
Rapid and long acting insulin therapy (%) 19.44 23.61 0.194
Gestational age at introduction of insulin in wa,
mean (§ SD)

27.51 (6.17) 28 (6.25) 0.64

Patients' obstetrical outcome
Pre-eclampsia (%) 2.5 3.1 0.25
Gestational age at delivery in wa, mean (§ SD) 38.46 (2.15) 38.79 (1.89) 0.16
Caesarian section (%) 34.2 28.6 0.47
Postpartum haemorrhage (%) 11.4 6.2 0.11
New-borns' characteristics
APGAR score at 5 mn of life, mean (§ SD) 9.83 (0.70) 9.87 (0.61) 0.61
Birth weight in g, mean (§ SD) 3274.5 (637.6) 3430.1 (498.9) 0.0185 *
Weight > 90th percentile (%) 10.8 18.9 0.022 *

kg = kilograms; g= grams; wa= weeks of amenorrhoea (* = P < 0.05 statistically significant).
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were in the targets at 4.79 § 0.39 and 5.94 § 0.48 mmol/l,
respectively.

To our knowledge, our study is the first to investigate the impact of
MyDiabby app on foetal macrosomia, in a large population of patients
with GDM. Although our study is retrospective, it was conducted in a
single centre and includes a large number of patients, as well as a con-
trol population. Since MyDiabby app is widely used in France, Bel-
gium, Switzerland and Luxembourg [5], evaluating its impact seems
important. The decreased rate of macrosomia observed in our study
could be related to a better glycaemic control when using the app.

In the literature, a meta-analysis by Xie et al. showed that the
cumulative Z-value of macrosomia incidence was not sufficient to
conclude and they suggested that further research should be per-
formed [7]. In a randomised controlled trial including 120 GDM
patients using a telemedicine application, Miremberg et al. [3] found
a decrease in new-born birthweight; the difference however was not
significant. Wei Yew et al. tested the Habits-GDM app in a rando-
mised study including 370 patients showing a better composite neo-
natal outcome. However, this outcome evaluating neonatal
complications was not prespecified in the study.

In conclusion, our study suggests that MyDiabby application
decreases the rate of foetal macrosomia, particularly in overweight
GDM patients and therefore may improve foetal outcomes.
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