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Good glycemic control in women with type 1 diabetes
(T1D) during pregnancy is essential to avoid adverse neona-
tal outcomes.! The current strategies for T1D management
during pregnancy include insulin pump therapy in combina-
tion with continuous glucose monitoring (CGM) but the
achievement of treatment goals while avoiding hypoglyce-
mia still requires a lot of effort by each woman.? In many
women, glycemic targets are unmet or can only be achieved
at an increased rate of hypoglycemia.’

Over the last decade, a lot of research effort focused on the
development of artificial pancreas systems (APS) comprising
an insulin pump, a continuous glucose monitor, and a control
algorithm that automatically adjusts basal insulin delivery
according to insulin requirements derived from the CGM sig-
nal. Of recent, open source artificial pancreas (AP) algorithms
have gained importance. As many steps need to be performed
by the patients themselves, these AP systems are also called
do-it-yourself artificial pancreas systems (DIY-APS). In con-
trast to commercially available APS, patients can individual-
ize glycemic targets in DIY-APS to a certain extent so that
they also are becoming of interest for use in T1D pregnancy.
The majority of users has mainly positive views on APS as
they facilitate diabetes management, relief burden of hypo-
glycemia, and improve quality of sleep; concerns comprise
data privacy and fear of system failure.*

We present the case of a woman with a history of 30 years
of T1D who underwent two subsequent pregnancies. The
first pregnancy was at age 35 when she was using multiple
daily injections therapy with insulins glargine and lispro plus
flash glucose monitoring.

Prior to the second pregnancy, at that time, 37-year-old
woman started to use DIY-APS consisting of the following
components: AndroidAPS software algorithm, AccuChek
Combo insulin pump, and Dexcom G5 sensor. Do-it-yourself
artificial pancreas system was consistently used throughout
the second pregnancy.

No relevant differences in HbAlc and body weight
changes were observed between the two pregnancies.
Table 1 indicates average glucose, time in different glu-
cose ranges, HbAlc, and neonatal outcome for both
pregnancies. When using AndroidAP, more time in the rec-
ommended target range (63-140 mg/dL) could be observed.
During the first pregnancy, the patient reported severe
hypoglycemia, while during the second pregnancy no
severe hypoglycemia or hypoglycemia unawareness
occurred. There were no differences in birth weight or
delivery mode between the two pregnancies. Maternal per-
ceptions during both pregnancies were completely differ-
ent. While the first pregnancy was “the most exhausting
time of her entire diabetes life,” the second pregnancy was
less strenuous. Data from the literature indicate that diabe-
tes is easier to manage when using APS which is similar to
the perceptions of our patient.’

Our case is the first one to report DIY-AP steered diabetes
management throughout the whole duration of pregnancy.
What adds to the importance of our case is that the same
woman experienced two pregnancies so that a direct com-
parison was possible. Using APS in pregnant women with
T1D can improve metabolic control at reduced risk of hypo-
glycemia leading to improved quality of life.
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Table I. Glycemic control and neonatal outcome during the
two subsequent pregnancies.

Pregnancy | Pregnancy 2
Average glucose® (mg/dL)
First trimester 123 (88; 164) 107 (84; 125)
Second trimester 97 (75; 125) 101 (78; 119)
Third trimester 100 (76; 130) 96 (76; 111)
% Time in range (63-140mg/dL)
First trimester 51 74
Second trimester 71 76
Third trimester 69 77
% Time in hypoglycemia (<63 mg/dL)
First trimester 12 9
Second trimester 13 12
Third trimester 13 14
% Time in hyperglycemia (>[40 mg/dL)
First trimester 37 17
Second trimester 16 13
Third trimester 18 9
HbAlc (%)
Gestational week 0-2 5.9 6.3
Gestational week 18-20 5.1 5.1
Gestational week 36 49 5.0
Weight gain (kg)
Gestational week 4 2.0 0.0
Gestational week 20 7.5 7.0
Gestational week 36 11.0 13.0
Neonatal outcome
Gestational age 38 +4 38+5
Birth weight 2820¢g 2900¢g
Birth length 47 cm 45cm
Delivery mode Spontaneous, Spontaneous,

vaginal delivery vaginal delivery
Duration: 8hours Duration: |.5hours

APGAR score 9/9/10 9/10/10
Hospital stay Four nights Two nights
Breastfeeding Yes Yes

Abbreviation: APGAR, Appearance, Pulse, Grimace, Activity, Respiration.
?Median and interquartile range.
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