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ABSTRACT
Introduction Faster- acting insulin aspart (Fiasp) is 
approved for use in pregnancy and lactation, but no 
clinical study has evaluated its effects during this life 
stage in women with pre- existing diabetes. The aim of the 
CopenFast trial is to evaluate the effect of Fiasp compared 
with insulin aspart (NovoRapid) on maternal glycaemic 
control during pregnancy, delivery and lactation and on 
fetal growth and infant health.
Methods and analysis An open- label randomised 
controlled trial of pregnant women with type 1 or type 2 
diabetes including women on multiple daily injection (MDI) 
therapy or insulin pump therapy. During a 2- year inclusion 
period, approximately 220 women will be randomised 1:1 
to Fiasp or NovoRapid in early pregnancy and followed 
until 3 months after delivery. At 9, 21 and 33 gestational 
weeks and during planned induction of labour or 
caesarean section, women are offered blinded continuous 
glucose monitoring (CGM) for 7 days. Randomisation will 
stratify for type of diabetes and insulin treatment modality 
(MDI or insulin pump therapy, respectively). Health status 
of the infants will be followed until 3 months of age. 
The primary outcome is birth weight SD score adjusted 
for gestational age and gender. Secondary outcomes 
include maternal glycaemic control including glycated 
haemoglobin, preprandial and postprandial self- monitored 
plasma glucose levels, episodes of mild and severe 
hypoglycaemia, maternal gestational weight gain and 
weight retention, CGM time spent in, above and below 
target ranges as well as pregnancy outcomes including 
pre- eclampsia, preterm delivery, perinatal mortality and 
neonatal morbidity. Data analysis will be performed 
according to the intention- to- treat principle.
Ethics and dissemination The trial has been approved 
by the Regional Ethics Committee (H-19029966) on 7 
August 2019. Results will be sought disseminated in peer- 
reviewed journals and at scientific meetings.
Trial registration number NCT03770767

INTRODUCTION
In women with type 1 or type 2 diabetes (pre- 
existing) fetal overgrowth is prevalent and 
up to 50% of the infants are overweight at 

birth.1 2 Fetal overgrowth is a common cause of 
preterm delivery, shoulder dystocia and birth 
canal lacerations3 and high glucose levels 
and glycated haemoglobin (HbA1c) in the 
second and third trimesters are well- known 
predictors.4–8 The long- term implications of 
fetal overgrowth in offspring of women with 
pre- existing diabetes include future risk of 
obesity and metabolic syndrome.9

Appropriate insulin treatment, parallel to 
medical nutrition treatment with carbohy-
drate counting, are cornerstones in obtaining 
near- normal glucose levels in pregnant and 
lactating women with pre- existing diabetes.10–12 
Fetal overgrowth and pregnancy- related 
complications may be more strongly associated 
with postprandial plasma glucose excursions 
compared with fasting plasma glucose levels.13 
This knowledge together with new pharmaco-
logical options have resulted in the attention to 

Strengths and limitations of this study

 ► The CopenFast trial is the first randomised controlled 
trial that evaluates the effect of Fiasp compared with 
NovoRapid in women with type 1 or type 2 diabetes 
during pregnancy, delivery and lactation.

 ► Both women using multiple daily injection therapy 
and insulin pump therapy are included in early preg-
nancy and followed until 3 months after delivery.

 ► The CopenFast trial is adapted to the routine clinical 
care setting covering a large and unselected patient 
population.

 ► Women are offered blinded continuous glucose 
monitoring three times in pregnancy and during de-
livery and the period immediately after delivery.

 ► Limitations are the single- centre, open- label trial 
design and lack of registration of diet and physical 
activity.
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postprandial glucose excursions as a potential target in the 
management of diabetes in pregnancy.

The first generation rapid- acting insulin analogues 
were developed to control postprandial glucose levels 
by fast onset and short duration of action. A randomised 
controlled trial (RCT) in pregnant women with type 1 
diabetes demonstrated that insulin aspart (NovoRapid) 
reduced postprandial plasma glucose levels with similar 
risk of maternal hypoglycaemia compared with soluble 
human insulin.14 15

Faster- acting insulinaspart (Fiasp) is insulin aspart in an 
innovative formulation in which two excipients have been 
added, vitamin B3 (niacinamide), to increase the speed of 
absorption, and a naturally occurring amino acid (L- argi-
nine), for stability.16 In non- pregnant adults with type 1 
diabetes, Fiasp compared with NovoRapid, resulted in 
slightly improved HbA1c and significantly reduced post-
prandial glucose values in multiple daily injection (MDI) 
treated individuals17 18 and reduced postprandial glucose 
values with unchanged HbA1c in insulin pump treated 
individuals.19 In Europe, Fiasp is approved for use in 
pregnancy and lactation.16 20

Diabetes management during delivery and lactation in 
women with type 1 diabetes is scarcely covered in the litera-
ture. Use of insulin pump therapy and continuous glucose 
monitoring (CGM) is safe during delivery and a formal 
protocol regarding the management of diabetes during 
delivery is associated with improved intrapartum maternal 
glucose control.21–23 However, there is a gap in our knowl-
edge regarding glycaemic patterns immediately after and 
during the first weeks after delivery, where the risk of hypo-
glycaemia is thought to be most pronounced, although 
this has only been documented in small series of lactating 
women with type 1 diabetes.24–26 In women with type 1 
diabetes glucose levels remained over 4.0 mmol/L after the 
majority of breast feedings,27 28 and in women with normal 
glucose tolerance suckling did not affect glucose profiles 
whether the women were fasting or not.29 30

To date, no clinical trial has evaluated the effect of 
Fiasp on glycaemic control and pregnancy outcomes in 
an unselected cohort of women with pre- existing diabetes 
during pregnancy and lactation. We hypothesise that Fiasp 
improves maternal glycaemic control and thereby reduces 
fetal overgrowth in women with pre- existing diabetes during 
pregnancy and that Fiasp furthermore improves maternal 
glycaemic control during delivery and lactation.

The CopenFast trial has been initiated to evaluate the 
effect of Fiasp compared with NovoRapid on maternal 
glycaemic control during pregnancy, delivery and lacta-
tion and on fetal growth and infant health.

METHODS AND ANALYSIS
Overall study trial design
The CopenFast trial is an investigator- initiated, single- 
centre, open- label, superiority RCT including pregnant 
women with pre- existing diabetes during an expected 
2- year inclusion period from 11 November 2019. The trial 

site is Center for Pregnant Woman with Diabetes, Rigshos-
pitalet, Copenhagen, Denmark. Eligible women are 
randomised to Fiasp or NovoRapid, either alone (insulin 
pump therapy) or in combination with usual long- acting 
insulin (MDI therapy). Each woman participates in the 
trial from the time of inclusion in early pregnancy to 
3 months after delivery. The health of each woman and 
child will be followed until 3 months after delivery. Inclu-
sion and exclusion criteria are listed in box 1. The trial 
protocol has been prepared according to the Standard 
Protocol Items: Recommendations for Interventional 
Trials statement.31 Approval from the Regional Ethics 
Committee was obtained on 7 August 2019.

Primary research questions
1. Does treatment with Fiasp result in reduced fetal over-

growth (evaluated by birth weight SD score) when 
compared with NovoRapid, either alone (insulin pump 
therapy) or in combination with usual long- acting in-
sulin (MDI therapy)?

2. Is infant growth at 3 months of age more appropriate 
(evaluated by weight SD score) in offspring of women 
treated with Fiasp compared with offspring of women 
treated with NovoRapid?

Screening procedure and recruitment
All women with pre- existing diabetes are screened and 
assessed for eligibility at the first antenatal visit at Center 
for Pregnant Women with Diabetes, where eligibility 
assessment is conducted by an investigator. Women who 
meet the eligibility criteria (box 1) are carefully informed 
of the trial and asked if interested in participation. If 
interested, women are given both oral and written partic-
ipant information about the trial and time to consider 

Box 1 Inclusion and exclusion criteria for participants in 
the CopenFast trial

Inclusion criteria
 ► Women, age ≥18 years.
 ► Duration of type 1 diabetes (or mature onset of diabetes in the 
young) ≥12 months.

 ► Type 2 diabetes (any duration).
 ► Pregnant with an intrauterine singleton living fetus confirmed by an 
ultrasound scan between 8+0 to 13+6 gestational weeks.

 ► Routine use of insulin pump therapy, insulin detemir, insulin de-
gludec, insulin glargine, insulin Abasaglar, insulin Toujeo or Neutral 
Protamine Hagedorn insulin and willing to continue routine treat-
ment modality.

 ► Women with type 1 diabetes using an insulin pump compatible with 
trial products.

 ► Women with type 2 diabetes treated with diet, oral antidiabetic 
therapy or premixed insulin before pregnancy and willing to change 
to trial medication according to randomisation or to an appropriate 
long- acting insulin analogue, as indicated.

 ► Proficiency in Danish to understand oral and written information.

Exclusion criteria
 ► Severe mental or psychiatric barriers or concurrent disease on the 
decision of the principal investigator.
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participation. Women who participate are asked to 
provide written informed consent prior to commencing 
trial participation. Written consent from their partner 
regarding data collection of the infant, is also obtained. 
Informed consent is obtained by an investigator. Inclu-
sion and exclusion of participants will be reported 
according to the Consolidated Standards of Reporting 
Trials (CONSORT) statement32 (figure 1).

Women attending the centre in very early pregnancy, 
before 8+0 weeks (week+days), are informed as above and 
randomised when eligible at ≥8+0 weeks.

Randomisation
Women are randomised from 8+0 to 13+6 weeks. Rando-
misation takes place no later than 21 days after the 
screening visit at which the woman was confirmed eligible 
and consented to participate provided informed consent. 
Women are randomised according to a computer- 
generated randomisation sequence in permuted blocks 
of varying sizes (2, 4 or 6) stratified by diabetes type and 

treatment modality (type 1 diabetes vs type 2 diabetes and 
MDI therapy vs insulin pump therapy, respectively).

The randomisation sequence has been prepared and 
is kept by staff from the hospital pharmacy of the Capital 
Region. Allocation concealment is ensured by sequen-
tially numbered, opaque and sealed envelopes.

Personal information about potential participants will 
be kept to a minimum and kept in a secured screening 
log. Each participant will be allocated a unique three- digit 
participation ID number and randomisation number.

Intervention
All women routinely consult a diabetes specialist approx-
imately every 2 weeks throughout pregnancy. If a woman 
at randomisation is to change to another type of rapid- 
acting insulin analogue, she is given the same number 
of insulin units as was intended with the former insulin 
type. All women are recommended medical nutrition 
treatment with carbohydrate counting and to inject the 
trial product immediately before each meal, regardless 
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Figure 1 Flow chart of the CopenFast trial design.
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of insulin type.10 12 In case of large postprandial glucose 
excursions or suspected delayed insulin absorption, espe-
cially in late pregnancy, the trial product can be injected 
up to 30 min before meals, regardless of insulin type. The 
dose of trial product is titrated based on self- monitored 
plasma glucose (SMPG) and/or CGM glucose values 
when applicable, at the clinical visits throughout the study 
and women are encouraged to adjust trial product dose 
every 3–5 days when appropriate between clinical visits at 
our centre, as part of routine care.

The recommendations on medical nutritional therapy 
and physical activity are the same, regardless of rando-
misation. The women are recommended carbohydrate 
counting and regular meals to match the amount of trial 
product. A daily carbohydrate intake of 150 g from the 
main sources (bread, whole grain, dairy products, fruits, 
rice, potatoes and pasta) and 25 g from other carbohy-
drate sources (ie, vegetables) is recommended, distrib-
uted as 20 g, 40–50 g and 40–50 g for breakfast, lunch and 
dinner, respectively, and 10 g from two to four snacks. 
Physical activity for at least 30 min per day is recom-
mended.10 12

At each trial visit adherence to the intervention will 
be monitored. Non- adherence to trial products will be 
noted as a trial protocol deviation and reported to the 
principal investigator. To improve adherence participants 
will be sought provided with the appropriate amount of 
trial product and participants are informed about the 
possibility to be provided with trial products between trial 
visits, when attending the Center for Pregnant Women 
with Diabetes.

The newborns are routinely roomed- in with their 
mothers.33 The newborns receive assistance in the neonatal 
intensive care unit only in case of neonatal morbidity 
(severe neonatal hypoglycaemia, severe jaundice or respi-
ratory distress) and/or symptoms of prematurity.

Data collection
Inclusion
Baseline data are recorded: Age, ethnicity, smoking status, 
self- reported prepregnancy weight, actual weight, height, 
parity, gestational age, duration of diabetes, urinary 
ketones, urinary albumin excretion, other medication 
and folic acid intake, prepregnancy HbA1c, actual HbA1c, 
blood pressure, insulin treatment modality, insulin dose 
and insulin pump settings before pregnancy and at inclu-
sion, hypoglycaemia awareness status, number of mild 
hypoglycaemic events (symptoms familiar to the woman 
as hypoglycaemia and managed by herself)34 35 during the 
previous week and severe hypoglycaemic events (requiring 
assistance from others to restore normal glucose levels)36 
in the year preceding pregnancy and since confirmation 
of pregnancy. Retinal photo screening performed at 
inclusion and according to routine practice.37

Trial visits at 21, 33 and 36 weeks
Gestational age, weight, HbA1c, blood pressure, insulin 
dose, insulin pump settings, urinary ketones, urinary 

albumin excretion and number of mild and severe hypo-
glycaemic events will be noted.

At delivery
Date of delivery, miscarriage, fetal loss (after 22+0 weeks), 
early preterm delivery (before 34+0 weeks), preterm 
delivery (before 37+0 weeks), pre- eclampsia and mode of 
delivery (vaginal, instrumental, emergency and planned 
caesarean section) will be noted. The following will be 
registered regarding the infant: gender, gestational age at 
delivery, head circumference, abdominal circumference, 
weight and length at birth. Neonatal morbidity (severe 
neonatal hypoglycaemia, severe jaundice, respiratory 
distress and duration of stay in neonatal intensive care 
unit) and neonatal mortality will also be registered.

Trial visits 1 and 3 months after delivery
Weight, HbA1c, insulin dose, insulin pump settings, 
number of mild hypoglycaemic events in the previous 
week and number of severe hypoglycaemic events since 
delivery will be noted. The following will be noted 
regarding the infants: Length, weight, presence of 
congenital malformations and days with hospitalisation 
since discharge after delivery.

Other data collection
Concomitantly prescribed medication (including trade 
name or generic name, indication, dose, start date and 
stop date or continuation), intercurrent illness and 
adverse events are recorded at inclusion and at each trial 
visit.

Questionnaires
Questionnaires are completed at inclusion, at 33 weeks as 
well as 1 and 3 months after delivery where age, smoking 
status, years of education, self- estimated hypoglycaemia 
awareness status, number of events of mild hypoglycaemia 
the previous week and number of events of severe hypo-
glycaemia since last completed questionnaire as well as 
lactation status are reported when indicated. If a woman 
experiences severe hypoglycaemia a structured question-
naire about the event is filled in as soon after the event as 
possible.27 34

Data on diabetes technology
For women using insulin pump therapy or a bolus calcu-
lator system the type will be noted. Basal insulin delivery 
rates, insulin–carbohydrate ratio and insulin sensitivity 
factor with time intervals, insulin duration time and target 
glucose are recorded at each trial visit.38 39 Insulin dura-
tion time is typically set to 4 hours. Total daily insulin dose 
including proportion of basal and bolus doses, and total 
daily carbohydrate intake entered in the insulin pump 
are also recorded. Women on insulin pump therapy, 
compatible with trial products, continue with the same 
type of pump as prior to pregnancy, regardless of type. We 
expect that few women will use sensor augmented pumps, 
hybrid closed loop systems or do- it- yourself closed loop 
technology.40 41 In general, women are recommended not 
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to use suspension before low, however suspend on low 
can often be maintained at a threshold of 4.0 mmol/L.

All women are offered blinded CGM (Envision Pro 
Sensor, Medtronic MiniMed, Northridge, CA 91325, 
USA) at inclusion, at the trial visits at approximately 21 
and 33 weeks and in the morning for planned induction 
of labour or caesarean section. Blinded CGM is offered 
for 7 days, the measurement period provided by the Envi-
sion Pro Sensor. The CGM will be applied when attending 
Center for Pregnant Women with Diabetes.

Women who do not wish to wear a blinded CGM device, 
and already use an open CGM routinely, continue with 
the same type of CGM during pregnancy, delivery and 
lactation. The CGM data on women who routinely use 
open CGM will be collected for the same 7 days periods 
as the blinded CGM for trial purpose. The type of CGM 
device used will be noted.

Self-monitoring of plasma glucose
All women, including those using CGM routinely, are 
asked to routinely perform SMPG seven times daily: Imme-
diately before each main meal, 1½ hours after initiating a 
main meal and before bedtime. Insulin dosing is adjusted 
weekly throughout pregnancy aiming for target SMPG 
4.0–5.5 mmol/L preprandially and 4.0–7.0 mmol/L post-
prandially during pregnancy. During delivery, all women 
are recommended glucose target of 4.0–7.0 mmol/L 
according to local protocol and regardless of mode 
of delivery.42 During lactation the SMPG targets are 
4.0–7.0 mmol/L preprandially and 6.0–10.0 mmol/L 
before bedtime. At inclusion, at 21 and 33 weeks, women 
are encouraged to perform 7 days SMPG profiles for trial 
purpose. Number and percentages of glucose measure-
ments <3.0 mmol/L in each SMPG profile is recorded.

Outcomes
The primary outcome is offspring birth weight SD score 
adjusted for gestational age and gender.43

Secondary outcomes
Maternal outcomes

 ► HbA1c levels at each trial visit during pregnancy and 
at 1 and 3 months after delivery.

 ► Postprandial and preprandial SMPG levels during 
pregnancy.

 ► The percentage of glucose readings during blinded 
CGM and/or any routine open CGM use in the 
target range 3.5–7.8 mmol/L, <3.5 mmol/L and 
>7.8 mmol/L at night- time (23:00–07:00) and over 
24 hours, respectively, at each trial visit during preg-
nancy and around delivery.44

 ► The percentage of glucose readings during blinded 
CGM and/or any routine open CGM use in the 
first 1 week period after delivery in the target range 
3.9–10.0 mmol/L, <3.9 mmol/L and >10.0 mmol/L 
at night- time (23:00–07:00) and over 24 hours, 
respectively.44

 ► The number of episodes with mild hypoglycaemia in 
the previous week in early and late pregnancy and at 1 
and 3 months after delivery.

 ► The prevalence of severe hypoglycaemia in the year 
preceding pregnancy, during pregnancy and the first 
3 months after delivery.

 ► Maternal weight gain during pregnancy defined as 
the difference between the last weight measured 
before delivery and the self- reported prepregnancy 
weight (kg).45

 ► Maternal gestational weight gain retention 3 months 
after delivery defined as >5.0 kg compared with 
prepregnancy weight.46

 ► Insulin pump settings during pregnancy, around 
delivery and during lactation.

 ► Insulin treatment during pregnancy, around delivery 
and during lactation.

Pregnancy outcomes
 ► The prevalence of miscarriage.
 ► Mode of delivery (vaginal, emergency or planned 

caesarean section, instrumental delivery).
 ► Early preterm delivery (before 34+0 weeks) and 

preterm delivery (before 37+0 weeks).
 ► Pre- eclampsia.
 ► Perinatal death (from 22+0 weeks to 7 days after 

birth).
Infant outcomes
 ► The prevalence of fetal overgrowth, defined as the 

offspring birth weight SD score +1.28 equivalent to 
large for gestational age.43

 ► Infant growth evaluated by weight SD score at 1 and 
3 months of age.

 ► Neonatal morbidity (severe neonatal hypoglycaemia, 
severe jaundice or respiratory distress).

 ► Admission to and duration of stay in neonatal inten-
sive care unit in case of neonatal morbidity and/or 
symptoms of prematurity.

 ► Infant morbidity evaluated as hospitalisation during 
the first 3 months of life (after discharge in the 
neonatal period).

Statistical analysis
Baseline data will be presented stratified by treatment 
allocation. Categorical variables will be presented as 
numbers (%) and numerical variables will be presented 
as medians (IQRs) or means (SD) as appropriate.

The primary data analyses will include all randomised 
women and be conducted according to the intention- 
to- treat principle. The primary outcome, birth weight 
SD score in the two treatment groups and numerical 
outcomes will be analysed by multiple linear regres-
sion adjusted for the stratification variable used in 
randomisation and presented as mean differences with 
95% CIs and p values. If the assumptions for linear 
regression are not met, data will be analysed with a 
corresponding non- parametric test adjusted for the 
stratification variable. Categorical outcomes will be 
analysed using logistic regression analyses adjusted for 
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the stratification variable and presented as ORs with 
95% CIs and p values.

Only women who withdrew consent for further data collec-
tion will be excluded. The amount of missing data will be 
presented for each variable and depending on the amount of 
missing data all analyses will be conducted accordingly, that 
is, as complete- case analyses excluding patients with missing 
data for one or more used variables in said analysis if reason-
able. Per- protocol analyses will be conducted as indicated.

Additional separate subgroup analyses of women with 
type 1 diabetes on MDI or insulin pump therapy and 
women with type 2 diabetes are planned. Within the 
group of women with type 1 diabetes a separate explor-
atory analysis of women on MDI therapy and insulin 
pump therapy, respectively, will be performed. Additional 
exploratory analyses will be performed on the data set as 
appropriate and it will be emphasised which analyses are 
made post hoc.

Two- sided p values <0.05 will be regarded as statistically 
significant.

Results will be reported in accordance with the 
CONSORT statement regardless of findings.32

Sample size estimation
Based on the assumption that, in our population, the mean 
offspring birth weight SD score is +0.8 (SD 1.6)47 and that 
use of Fiasp can reduce the mean offspring birth weight SD 
score to +0.2, and a type 1 error of 5% and a type 2 error of 
20%, the number of patients needed in each arm is 99. On 
an annual basis, approximately 150 women with pre- existing 
diabetes (90 with type 1 diabetes and 60 with type 2 diabetes) 
are followed at Center for Pregnant Women with Diabetes 
during pregnancy. The 2- year inclusion period is planned 
to secure a sufficient number of women with pregnancies 
beyond 22 weeks. We expect to screen a total of 300 women 
with type 1 or type 2 diabetes and to randomise a total of 
approximately 220 women.

Monitoring and safety considerations
An independent safety assessment and monitoring plan in 
accordance with the Good Clinical Practice (GCP) guide-
lines is followed including relevant reporting to Danish 
Medicines Agency and ethics committee. Safety of partic-
ipants and trial products is continually and at each trial 
visit evaluated. If side effects and/or adverse events are 
reported, date and type are noted in the patient record 
and events are reported according to local regulations.

Precautions during the COVID-19 pandemic
Based on guidelines from the local authorities, inclusion 
was paused from 12 March 2020 until 1 May 2020 and 
CGM in included women was not applied to minimise 
direct physical contact between the caregiver and patient. 
All other data collection continued as they were part of 
routine care or telephone consultation and in accordance 
with national and local guidelines including limitation of 
close physical contact, proper distance and frequent sani-
tising and disinfection.

Availability of data and material
All original data will be handled and secured by the 
research group for 15 years after the trial has ended, 
according to The Danish Data Protection Agency. The 
CopenFast trial has a data sharing policy and reasonable 
requests will be handled as appropriate.

Public and patient involvement
Women with pre- existing diabetes were not involved in 
planning of this study protocol.

ETHICS AND DISSEMINATION
Approval from the Regional Ethics Committee (Protocol 
number H-19029966, approval date 7 August 2019), 
The Danish Medicines Agency (Protocol number 2018-
004680-31, approval date 20 May 2019) and The Danish 
Data Protection Agency (Protocol number VD-2019–244, 
approval date 23 May 2019) have been obtained. The 
trial is performed in accordance with the principles in 
the Helsinki Declaration II and International Conference 
on Harmonisation Good Clinical Practice. The trial is 
conducted according to the protocol and is monitored by 
the GCP unit at University of Copenhagen independently 
from the investigators. All aspects of the trial may be 
subject to inspection from the Danish Medicines Agency 
and the regional ethics committee. Audits and inspec-
tions may take place during or after the trial. Important 
protocol modifications will be reported to The National 
Committee on Health Research Ethics, The Danish Medi-
cines Agency and the local GCP unit. Data are entered in 
a REDCap (Research Electronic Data Capture) database 
by SKN and LR. The database can only be accessed with 
a double code. To promote data quality range checks for 
data values are set and double data entry is performed 
in a random sample of participants. Data will be posted 
on public websites including  ClinicalTrials. gov where 
required to comply with regulations. Patients are covered 
by the public patient insurance at Rigshospitalet and will 
be covered by product liability insurance for the trial 
products. Each participant in the trial signed a written 
consent form prior to participation.

The CopenFast trial will be the first RCT to evaluate 
the effect of Fiasp compared with NovoRapid in an unse-
lected cohort of women with pre- existing diabetes during 
pregnancy, delivery and lactation and in their offspring.

With a study design adapted to routine clinical care and 
with broad inclusion criteria and few exclusion criteria we 
expect to include the majority of a population of unse-
lected women from a large, geographically well- defined 
region. The trial setting and data collection is integrated 
in the daily routine clinical care provided in Center for 
Pregnant Women with Diabetes. A possible limitation of 
the study is the single- centre design however, the general-
isability may be potentially large due to the mainly unse-
lected patient population. Another limitation may be the 
open- label design, which may increase the risk of bias.48 
However, the allocation sequence concealment and an 
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objective primary outcome may secure that this trial is 
only modestly affected by bias. Finally, the lack of diet and 
physical activity registration might also be a limitation. 
However, our experience is that assessment of dietary 
intake and documentation of physical activity is difficult 
to obtain and less precise, even in a research setting with 
pregnant women with pre- existing diabetes and may limit 
the recruitment of an unselected cohort. This may lead to 
bias by mainly obtaining data from the most resourceful 
women.27 49

The trial includes women with pre- existing diabetes 
and covers both MDI and insulin pump therapy. This will 
allow exploratory comparisons between various insulin 
treatment modalities in pregnancy and during lactation 
up to 3 months after delivery. Thereby it may be possible 
to explore whether Fiasp will be more helpful in certain 
subgroups of participants, that is, insulin pump users. 
Women are offered blinded CGM three times in preg-
nancy and around delivery to evaluate the potential of 
CGM on glycaemic control and fetal overgrowth as well 
as glycaemic patterns during and immediately after 
delivery. The blinded CGM provides data for a 7- day 
period; however, insulin therapy during pregnancy is 
dynamic and rapidly changing. In our centre, adjustment 
of insulin therapy takes place at each clinical visit every 
2 weeks and women are routinely advised to adjust insulin 
doses every 3–5 days between clinical visits.

The results of the trial are expected to be disseminated 
in peer- reviewed journals and at national and interna-
tional scientific meetings regardless of findings. All partic-
ipants who have consented to receiving the results of the 
trial will receive a summary of the findings expressed in 
lay terms. No professional writers will be used.

In summary, in this RCT on a mainly unselected cohort of 
women with pre- existing diabetes during pregnancy, delivery 
and lactation the primary outcome is birth weight SD score.

The trial will also examine other outcomes including 
maternal glycaemic control, insulin dose and the most 
appropriate insulin pump settings during pregnancy, 
around and immediately after delivery and during lacta-
tion as well as important pregnancy outcomes including 
pre- eclampsia, preterm delivery and neonatal morbidity. 
The potential of CGM data to predict fetal growth will 
be evaluated. The investigators expect that the trial will 
provide valuable new information on relevant maternal, 
pregnancy and infant- related endpoints to inform future 
prescribing with Fiasp and NovoRapid during pregnancy, 
around and immediately after delivery and during lacta-
tion in women with pre- existing diabetes.
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