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Case report

As of now, insulin Degludec has no indication for use in pregnancy, because of the lack of studies that prove its
safety for foetus. However it isn’t infrequent that some women conceive while treating with insulin Degludec.
So, before deciding to change the type of insulin therapy during pregnancy, an evaluation of the risk associated
to a possible temporary worsening of glycaemic control, due to that insulin replacement, is needed. Referring to
case series reported in the scientific literature could provide a support when a clinical decision need to be taken.

We report two cases of women affected by type 1 diabetes who had unplanned pregnancies during treatment
with insulin Degludec. In order to avoid the risk of a possible worsening of glycaemic control due to insulin switch,
we decided to continue the treatment with Degludec during their pregnancies, after obtaining the patients’ written
informed consent.

Daily insulin requirement gradually increased for both women pregnancy progressed, and glycated
haemoglobin (HbAlc) values improved from the first observation to delivery: 55 mmol/mol (7.2%) at 9 weeks
to 47 mmol/mol (6.5%) at 36 weeks, in Patient 1 (P1); 44 mmol/mol (6.2%) at 8 weeks to 33 mmol/mol (5.2%)
at 36 weeks, in Patient 2 (P2).

P1 delivered at week 37 with a caesarean section due to failed induction. The newborn, a girl of 3398 g at
birth, developed neonatal hypoglycaemia and respiratory distress (Apgar 6-6). Six days after birth she underwent
colectomy because of necrotizing enterocolitis and was finally diagnosed with atypical cystic fibrosis.

P2 gave birth to a healthy girl (weight 2745g at birth, Apgar 7-9) at 37 weeks, undergoing a caesarean section
for maternal cervical dystocia, without neonatal complications.

Our experience provides additional evidence on the safety of insulin Degludec in pregnancy without any
maternal or neonatal outcome suggesting its toxicity.

ing and root of administration — MDI vs. CSII, dietary counselling
and glucose monitoring) is essential to achieve a good glycaemic
control during pregnancy planning and conception (Bacon and Feig,

Introduction

Pregnancy planning is strongly recommended in childbearing age

women affected by type 1 diabetes (T1D), in order to optimize gly-
caemic control before conception and to adjust the treatment according
to guidelines.

Congenital malformations, miscarriage, excessive foetal growth,
preterm labor and adverse neonatal outcomes are the major compli-
cations linked to an unplanned pregnancy and poor glycaemic con-
trol (Alexopoulos et al., 2019). It is universally accepted that the
post-prandial blood glucose values, particularly at one hour, and the
daily glucose variability, offer the best prediction of adverse perina-
tal outcome. An appropriate therapeutic program (insulin type, tim-

2018).

Among basal insulin analogues available for treatment of diabetes,
insulin Degludec has not yet obtained the indication for use in pregnancy
because of the lack of evidence proving the safety for the foetus. How-
ever, increased embryotoxicity has not been reported in animal repro-
duction studies and non-clinical data reveal no safety concerns for hu-
mans based on studies of toxicity to reproduction (European Medicines
Agency (EMA) 2013).

No other clinical cases reported adverse outcomes for moth-
ers and newborns causally linked to insulin toxicity in pregnancy

Abbreviations: APGAR, American pediatric gross assessment Record; BMI, body mass index; CGM, continuous glucose monitoring; CHO, carbohydrates; CSII,
continuous subcutaneous insulin infusion; HbAlc, glycated haemoglobin; MDI, multiple daily injection; PCT, percentile; P1, patient of the case 1; P2, patient of the
case 2; RDS, respiratory distress syndrome; SMBG, self-monitoring of blood glucose; T1D, type 1 diabetes.
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(Bonora et al., 2019, Hiranput et al., 2019, Formoso et al., 2018,
Milluzzo et al., 2018, Roman-Gonzalez et al., 2019).

Degludec is an ultras long acting insulin. When compared with
Glargine 100U/ml, it is associated with equivalent HbAlc control and
efficacy in maintaining the Time In Range (70-180mg/dl out of preg-
nancy), but significantly lower nocturnal hypoglycemia rates and lower
total doses of insulin (Zhang et al., 2018); however lower safety in re-
ducing hypoglycemic events was shown when Degludec was compared
with the new Glargine 300U/ml. Thus data on Degludec effect when
used in pregnancy would be potentially important (Yamabe et al., 2019
Mar).

We report two cases of women who conceived during treatment with
insulin Degludec and continued with this insulin throughout the whole
pregnancy.

Case 1

A 34-year-old Caucasian woman, with T1D, chronic thyroiditis and
epilepsy had been a patient of our division of endocrinology and dia-
betes since 2010.

During her regular clinical check-ups, insulin dosage was optimized
and insulin Degludec was started in a basal-bolus schedule with insulin
Lispro. The counting of the amount of carbohydrates at meals and a
CGM were also applied. Counselling for pregnancy planning was car-
ried out, emphasizing the usefulness of CSII and the risks of adverse
outcomes associated with poor glycaemic control: HbAlc between 54
and 64 mmol/mol (7.5-8%) in the last 5 years.

Nevertheless, on October 2015, the patient came to our attention
with an unplanned pregnancy at 6 weeks of gestation. She was informed
about the lack of scientific studies ensuring a safe use of insulin Degludec
in pregnancy. Considering the risk of a further worsening of glycaemic
control due to insulin change, the treatment with insulin Degludec was
continued in agreement with the patient. No micro vascular complica-
tions were present before pregnancy and has not developed after that.

The maternal weight at the beginning of pregnancy was 70 kg (BMI
24.3 kg/m?2); the first tests performed at 9 weeks of gestation, showed:
HbAlc 55 mmol/mol, TSH 1.65 mU/L (on daily supplementation with
Levotiroxin 50 mcg), normal routine exams and negative urine albumin.
Despite timely therapeutic adjustments with the increase of daily insulin
units (Degludec from 23 to 28 units and Lispro as per her insulin/CHO
ratio changes: breakfast 1:20 to 1:15; lunch 1:25 to 1:15; dinner 1:30
to 1:10) and a gradual decrease of HbAlc values from 55 mmol/mol
(7.2%) at 9 weeks to 47 mmol/mol (6.5%) at 36weeks, an upward trend
to hyperglycaemia persisted in the evening and early night, especially
after meals (Fig. 1). This pregnancy experienced the effects of a poor
glycaemic control.

The obstetric ultrasound at 34 weeks showed an increase in foetal
growth, with abdominal circumference above 95° pct. The patient deliv-
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ered by caesarean section (scheduled for polyhydramnios) due to failed
induction at 37 weeks of gestation. Her body weight at the end of the
pregnancy was 95.5 kg (25.5 kg more than the pre-conceptional one).
The newborn (a female of 3398g at birth) developed neonatal hypogly-
caemia and respiratory distress (Apgar 6-6). Six days after birth the new-
born underwent colectomy for necrotizing enterocolitis and was later
diagnosed with atypical cystic fibrosis.

Case 2

A 32-year-old Caucasian woman with a history of T1D since the age
of 8 was admitted to our division of endocrinology and diabetes for
pregnancy planning.

When admitted, she was undergoing treatment with insulin Degludec
at bedtime and Aspart insulin at meals; HbAlc was 54 mmol/mol (7.1%)
but glucose monitoring showed a marked glucose variability with recur-
rent hypoglycaemia. No recent evaluation of diabetic complications was
available.

The patient also suffered from sero-negative rheumatoid arthritis,
Behcet’s disease and hypertension. Pharmacological therapy included
ciclosporin, losartan, amitriptilin and nutritional supplements (magne-
sium, niacin and tryptophan). Folic acid and pidolate magnesium sup-
plements were added as soon as the pregnancy was planned.

At the first appointment, the patient was introduced to carbohydrate
counting, learned about insulin sensitivity factor and she was advised
to maintain contraception until a better glycaemic control was reached.

However, she only returned to our attention eight months later, preg-
nant at 13 weeks. In agreement with the patient, who gave her written
informed consent, we decided to carry on the treatment with insulin
Degludec because of the marked glucose variability and provided a per-
sonalized diet with a standard quantity of carbohydrates.

Glycaemic control slightly worsened during the first trimester:
HbAlc from 44 mmol/mol (6.2%) at 8 weeks of gestation to 48
mmol/mol (6.5%) at 16 weeks. At contrary, it progressively improved
during the second and third trimester: HbA1c from 40 mmol/mol (5.8%)
at 23 weeks of gestation to 33 mmol/ mol (5.2%) at 36 weeks. While
the insulin Aspart doses at meals was gradually increased, no significant
increase in Degludec doses was needed. The gestational weight gain was
13 kg, from 62 kg at the first visit in pregnancy (BMI 25.2 kg/m2) to 75
kg at delivery.

Data from SMBG showed 76% of blood checks in range (70-140
mg/dl), 3% lower than 70 mg/dl and 21% over 140 mg/dl, mainly in
the late evening. No severe hypoglycaemic episodes occurred during
pregnancy, and neither did new complications. At regular ultrasound
examinations, the foetus showed normal morphology and an estimated
weight adequate for gestational age.

At 37 weeks of gestation, the patient delivered a girl by caesarean
section for cervical dystocia (abnormal labor due to ineffectual cervical
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Fig. 1. Sensor 14 days data about 35-36 week of gestation (P1).



Table 1

Clinical series comparison of insulin Degludec treatment in pregnant women.
BMI: body mass index; CGM: continuous glucose monitoring; CSII: continuous subcutaneous insulin infusion; FGM: flash glucose monitoring; HbAlc: glycated hemoglobin; MDI: multiple daily injections; NA: not
available; SMBG: self-monitoring blood-glucose.

Keller '2(n=22)

Median (IQR) or Bonora Bonora Bonora Milluzzo Milluzzo Hiranput Hiranput Hiranput Roman-

n (%) Case 1 Case 2 (case 1)* (case 2)* (case 3)* (case 1)7 (case 2)7 Formoso® (case 1)° (case 2)° (case 3)° Gonzalez®
Maternal age, years 31 34 32 37 26 22 34 22 31 36 23 34 33

(23-42)
Nulliparous 10 (46) YES YES YES NA NA NO NO YES NA NA NA NO
Type of diabetes T1D T1D T1D T1D T1D T1D T1D T1D T2D T2D T1D T1D T1D
Diabetes duration, years 14 (3-31) 22 24 10 19 13 8 16 3 6 16 22 17
Type of insulin MDI MDI MDI MDI MDI —CSII MDI MDI MDI MDI + Only basal MDI MDI MDI
therapy Gliflozin+ injection

Metformin
Type of Glicemic SMBG CGM SMBG SMBG SMBG SMBG SMBG SMBG SMBG SMBG FGM SMBG NA
Monitoring
Reason of Degludec As per Unplanned Unplanned Unplanned Unplanned Unplanned Unplanned Unplanned Unplanned Intolerance  Severe Recurrent Unplanned
treatment in protocol pregnancy, pregnancy, pregnancy, pregnancy, pregnancy, pregnancy, pregnancy, pregnancy, to other hypo- hypo- pregnancy,
pregnancy then then then then then then then then basal glycaemia glycaemia then
prosecution  prosecution  prosecution replacement replacement replacement replacement prosecution insulins and declined prosecution
of therapy of therapy of therapy with Glargine with Glargine with Glargine with Detemir of therapy insulin pump of therapy

Time of Degludec use 38 37 37 29 5 7 12 8 38 38 30 26 35
in pregnancy, weeks (36-41)
A Degludec need NA +5 +3 +1 NA NA +22 +23 +37 NA NA NA +3
[first-last prescription
in pregnancy] (Ul/day)
HbA1c at first visit, 52 55 [7.2] 44 [6.2] 69 [8.5] 57 [7.4] 77 [9.2] 42 [6.0] 49 [6.6] 49 [6.6] 70 [8.6] 72 [8.7] 66 [8.2] 43 [6.1]
mmol/mol [%] (39-72)

[6.9

(5.7-8.7)]
HbA1c at last visit, 45 47 [6.5] 33 [5.2] 50 [6.7] 45 [6.3] 66 [8.2] 33 [5.2] 31 [5.0] 43 [6.1] 34 [5.3] 49 [6.6] 46 [6.4] NA
mmol/mol [%] (38-54)

[6.3

(5.6-7.1)]
Pre-pregnancy 25 243 25.2 21.5 25 21.6 22.7 36.1 33.9 35 22 23 NA
BMI, kg/m? (19-47)
Weight gain at the NA 25.5 13 6 8 10 9 8 7 15 9 8 NA

end of pregnancy, kg

‘D 32 DJODPD] "D M0INT *d ‘oudS q

#90001 (0Z0Z) T 29ud108 21|OqDII] PUD ULIOPUT



Table 2

Clinical series comparison of gestational outcomes in mothers treated with insulin Degludec during pregnancy.
APGAR: American pediatric gross assessment Record; LIVB: labor induction of vaginal birth; NA: not available; NICU: neonatal intensive care unit; RDS: respiratory distress syndrome.

Keller 1?(n=22)

Median (IQR)or n Bonora Bonora Bonora Hiranput  Hiranput  Hiranput Milluzzo Milluzzo Roman-
(%) Case 1 Case 2 (case 1)* (case 2)*  (case 3)* (case 1)° (case2)® (case 3)° Formoso® (case 1)7 (case 2)7 Gonzalez®
Cesarean section 12 (55%) YES YES YES YES YES YES NO YES YES YES NO YES
(LIVB) (LIVB)
Time of delivery, weeks 38 37 37 29 35 37 38 38 38 38 37 37 35
(36-41)
Congenital malformations NO NO NO NO NO NO NO NO NO NO NO NO NO
Newborns birth weight, g 3550 3398 2745 1730 2900 3930 3850 3680 3660 3280 3330 3300 2500
(2866-4760)
APGAR score <7 at 5 min 0 (0%) YES YES YES NO NO NO NO NO NO NO NO YES
Neonatal hypoglycaemia 13 (62%) YES NO NO NO NO NO NO NO NO YES YES (glucose NA
and need of (glucose infusion
glucose infusion infusion for 10h)
for 4 (18%) for 6h)
Neonatal Respiratory Distress 3 (14%) YES NO NO NO NO NO NO NO NO YES NO YES
Other Bilirubin increase Necrotizing NO Bilirubin NO NO NO NO NO NO NO Bilirubin Non-invasive

and photo-therapy
for 2 (9%); NICU
admission for 6
(27%)

entero-colitis

increase and
episodes of
apnoea

increase and
photo-therapy

ventilation in
NICU for two
days
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dilatation) after mechanical induction for oligohydramnios. The baby
weighed 2745 g, Apgar indexes were 7, 9 and 10 at 1, 5 and 10 min,
respectively and no hypoglycaemic episodes occurred for the baby.

Discussion

Insulin Degludec is an ultra-long-acting insulin analogue, approved
in the EU in early 2013 as basal insulin therapy in patients with type 1
or 2 diabetes (European Medicines Agency 2013).

The prolonged action (> 42h of hypoglycaemic effect) and the flex-
ibility of the injection time, together with a good safety profile (low
hypoglycaemic risk), make it effective to improve glucose stability dur-
ing the whole day (Nasrallah and Reynolds, 2012).

However, the FDA currently only approves insulins Glargine and De-
temir as long-acting insulin analogues for pregnancy use. Because of the
lack of clinical trials proving its safety on the foetus, insulin Degludec
has not yet obtained the indication for its use in pregnancy.

Consistent findings come from a Dutch retrospective single-centre
observational study by Keller et al (Keller et al., 2019). The study com-
pared pregnant women with T1D treated with insulin Degludec (22 pa-
tients) to patients treated with insulin Glargine (51 patients). No signif-
icant differences resulted in the glycaemic control and in maternal or
neonatal outcomes between the two groups, neither congenital malfor-
mations nor stillbirth in women treated with Degludec during gestation.

Others experiences on its use in pregnancy is growing as small case
series are being reported in literature (Table 1).

Hiranput et al. (Hiranput et al., 2019) reported a case series of three
women treated with insulin Degludec during pregnancy who achieved
successful outcomes; in two of these cases insulin Degludec was started
during pregnancy because of recurrent hypoglycaemia and a significant
glycaemic variability with ongoing insulin therapy. Similarly, another
case of insulin Degludec use during pregnancy without any maternal
and foetal complication was reported by Formoso et al. (Formoso et al.,
2018).

Bonora et al. (Bonora et al., 2019) reported three cases of women
with T1D with unplanned pregnancies while undergoing treatment with
insulin Degludec. One case of neonatal complication associated to pre-
mature birth was reported (bilirubin increase and episodes of apnoea).

Also the case report of Roman-Gonzalez et al. (Roman-Gonzalez
et al., 2019) describes an unplanned gestation begun few weeks after
the introduction of insulin Degludec in order to improve the glicaemic
control. None important hypoglicaemic event was reported during the
pregnancy, neither congenital defect of the baby.

Two cases of a switch of insulin Degludec with others basal insulins at
the knowledge of the state of gestation, were reported by Milluzzo et al.
(Milluzzo et al., 2018). Mother’s transient worsening in the glycaemic
profile occurred after discontinuing Degludec, could be the cause of the
required intensive for babies.

In our experience, the choice to continue insulin Degludec treatment
throughout gestation arose because of the need to achieve the best pos-
sible glycaemic control avoiding risks of a change of therapy type during
the gestation. In both cases, the poor obstetric and neonatal outcomes
might be related to a poor glycaemic control at conception, to the lack
of an adequate pregnancy planning and to concurrent co-morbidities,
rather than to the kind of insulin therapy during pregnancy. Neverthe-
less, no congenital malformations occurred, in line with previous obser-
vations (Table 2).

Overall, data from previous experience with insulin Degludec in
pregnancy support the need to carefully balance unknown risks and
favourable effects on glycaemic control.

The first multicentre randomized clinical trial (EXPECT study) de-
signed to test the efficacy and safety of insulin Degludec in pregnant
women with T1D as compared with insulin Determir (Research Study
Comparing Insulin Degludec to Insulin Detemir) is currently ongoing.
The study will provide further evidence for a possible use of Degludec
in pregnancy. The first results are expected to be available in 2021.
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