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Abstract

Background: A head-to-head trial (NCT03078478) between insulin degludec and insulin glargine U300 with the primary
objective of comparing the risk of hypoglycemia is being conducted. During trial conduct, safety concerns related to the
glycemic data collection system led to a postinitiation protocol amendment, described here.

Methods: This randomized (I:1), open-label, treat-to-target, multinational trial was initiated in March 2017 with a planned
treatment period of 52 weeks (16 weeks titration + 36 weeks maintenance). Overall, ~1600 insulin-experienced patients at
risk of developing hypoglycemia based on predefined risk factors were included. The protocol amendment implemented in
February 2018 resulted in assuring patient safety and an extension of the total treatment period up to 88 weeks (16 weeks
titration + variable maintenance | + 36 weeks maintenance 2). The original glycemic data collection system (MyGlucoHealth
blood glucose meter + electronic diary) was discontinued because of safety concerns and replaced with an Abbott blood
glucose meter and paper diary to collect self-measured blood glucose and hypoglycemic episodes. The primary endpoint of
number of severe or blood-glucose confirmed symptomatic hypoglycemic episodes will be evaluated with the same analysis
duration and statistical methods as the original protocol. Only relevant changes were implemented to maintain patient safety
while permitting evaluation of the scientific objectives of the trial.

Conclusions: These observations highlight the importance of safety surveillance during trial conduct despite the use of
currently marketed glucose monitoring devices. The prompt protocol amendment and ensuing actions ensured that the
scientific integrity of the trial was not compromised.
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Hypoglycemia remains a major barrier to initiating and
intensifying insulin therapy for the management of type 2
diabetes (T2D)."* New longer-acting basal insulin analogues
such as insulin degludec (degludec) and insulin glargine 300
units/mL (glargine U300) are recognized for their peakless
pharmacodynamic profiles contributing to low variability in
glucose-lowering effect compared to insulin glargine 100
units/mL (glargine U100).>> However, it is critical that the
beneficial effects of these insulins outweigh the associated
risk of hypoglycemia, especially severe and nocturnal epi-
sodes that are potentially life-threatening. >

Previously, it has been shown that glargine U300 has a
more stable pharmacodynamic profile compared to glargine
U100.° In comparison to both concentrations of glargine,

degludec has lower day-to-day variability in glucose-lower-
ing effects.”” Contrasting results were observed in two stud-
ies comparing degludec and glargine U300 for within-day
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+ To compare the effects of degludec OD and glargine U300 OD on hypoglycemia in patients with T2D treated with basal insulin with or without

+ To compare degludec and glargine 300 U/mL in terms of basal insulin requirement
+ To compare degludec and glargine 300 U/mL in terms of safety and parameters of glycemic control

Figure |. Trial design pre- and postamendment.

*The duration of this period is dependent on each patient’s individual randomization date.

variability possibly due to differences in the experimental
design and statistical analyses.”'®'" It can be expected that
distinct pharmacodynamic profiles of these insulins differen-
tially influence their clinical profiles including the risk of
hypoglycemia. Several studies have shown that variability in
glucose-lowering effect is associated with an increased risk of
hypoglycemia and other diabetes-related complications.'*"
Furthermore, randomized controlled trials have demonstrated
a difference in the risk of hypoglycemia between degludec,
glargine U300 and glargine U100 while confirming noninfe-
riority in HbAI¢ reduction.'®"

In order to examine the risk of hypoglycemia with degludec
compared to glargine U300 in a clinical setting, a randomized
active-controlled trial was initiated in March 2017 including
~1,600 T2D patients previously treated with basal insulin. In
contrast to a recent study between glargine U300 and degludec
having glycemic control as the primary endpoint,'” this study
was designed and powered to evaluate the superiority of
degludec versus glargine U300 for the number of severe or
blood glucose (BG)—confirmed (<56 mg/dL) symptomatic
hypoglycemic episodes as the primary endpoint. During trial
conduct, routine medical monitoring activities on blinded
data revealed an unusual and potentially unsafe reporting pat-
tern of glycemic values and hypoglycemic episodes. The data
indicated that these patterns were related to the glycemic data
collection system used in the trial which constituted the
MyGlucoHealth (MGH) blood glucose meter (BGM) and an
electronic diary (e-diary) to capture self-measured blood glu-
cose (SMBG) values and patient-reported information related
to hypoglycemia. Therefore, in the interest of patient safety, a
major protocol amendment was implemented to discontinue
and replace the glycemic data collection system. The primary
aims of this article are to highlight the description and reasons
for the protocol amendment while providing an overview of
the data handling measures and statistical considerations to

maintain the scientific integrity for this trial. In addition, the
learnings from our investigation of the issue and the mitiga-
tion plan can provide helpful insights for similar issues aris-
ing in future trials.

Methods
Trial Design

This randomized, open-label, parallel, multicenter, multina-
tional, treat-to-target, active-controlled trial is being con-
ducted to show whether treatment with degludec (Tresiba®,
Novo Nordisk, Bagsvaerd, Denmark) is associated with a
lower rate of severe or BG-confirmed symptomatic hypogly-
cemia compared to glargine U300 (Toujeo®, Sanofi, Paris,
France) when both treatments are administered once-daily,
with or without oral antidiabetic drugs (OAD) in insulin-
experienced T2D patients.

The original trial duration comprised 52 weeks of active
treatment with 16 weeks of titration and 36 weeks of mainte-
nance (Figure 1). The trial protocol was amended in February
2018 to include a new maintenance period 2 (M2) of 36
weeks resulting in total trial duration up to 94 weeks with
active treatment up to 88 weeks (Figure 1). The rationale for
this amendment is discussed in the following sections. The
primary and secondary objectives of the trial remained
unchanged following the protocol amendment (Figure 1).

Patients included in the trial were randomized 1:1 to
degludec or glargine U300. Within each treatment arm,
patients were also randomized 1:1 to morning (from wak-
ing-up to breakfast) or evening dosing (from main evening
meal to bedtime) and the same dosing time will be retained
throughout the treatment duration. The type and dose of pre-
trial OAD should be unchanged throughout the trial unless
for safety reasons.
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Table I. Key Inclusion and Exclusion Criteria.

Inclusion criteria

e Male and female patients, =18 years old with T2D
HbAlc =9.5%

Body mass index =45 kg/m?

Patients treated with basal insulin with or without OAD® =90 days prior to screening
Patients fulfilling at least one of the following hypoglycemia risk criteria:

o Experienced at least one severe hypoglycemic episode (American Diabetes Association definition™®) within the last year
o Moderate chronic renal failure (glomerular filtration rate 30-59 mL/min/1.73m?)

o Hypoglycemic symptom unawareness
o Treated with insulin >5 years

o Episode of hypoglycemia (defined by symptoms of hypoglycemia and/or episode with BG =70 mg/dL) within the last 12 weeks

prior to the screening visit.
Exclusion criteria

e Treatment with bolus or premixed insulin, continuous subcutaneous insulin infusion, glucagon-like peptide | receptor agonists, or

sulphonylureas/glinides within 90 days before the screening visit

o Severe renal impairment (estimated glomerular filtration rate <30 mL/min/1.73m2)
o |mpaired liver function (alanine aminotransferase or aspartate transaminase =2.5 times upper limit of normal at screening)

*OAD includes any combination of metformin, dipeptidyl peptidase-4 inhibitor, a-glucosidase inhibitor, thiazolidinediones, and sodium glucose co-

transporter-2 inhibitor at stable doses.

The trial is registered with clinicaltrials.gov (NCT
03078478) and is being conducted in accordance with the
Declaration of Helsinki and Good Clinical Practice Guide-
lines. Signed informed consent was obtained before initiat-
ing any trial-related activity. Prior to initiating activities
related to M2, all patients were asked to reconsent in order to
continue their participation in the trial.

Patients

The inclusion and exclusion criteria are listed in Table 1. The
inclusion criteria are similar to the previously conducted
SWITCH 2 trial (clinicaltrials.gov: NCT02030600) compar-
ing degludec with glargine U100 in T2D patients."®

Glycemic Data Collection System

The Conformité Européenne (CE) and 510(k)-approved
MGH BGM (Entra Health Systems LLC, California, US)
was used to record SMBG values at trial commencement.
SMBG values from the BGM were captured in an e-diary
using wireless transfer technology, collectively called the
glycemic data collection system. Patients received the man-
ufacturer’s instructions for use and sites provided supple-
mentary training at randomization and the following visit.
The e-diary was also used by patients to report insulin doses
and information related to hypoglycemic episodes, includ-
ing the date, time, SMBG value, symptoms, and ability to
self-treat.

During trial conduct, routine medical monitoring on
raw blinded data showed an unusual pattern in the report-
ing of glycemic parameters and hypoglycemic episodes.
To evaluate these findings the data were compared to
those from SWITCH 2'® that included a trial population

similar to the current trial. In both these treat-to-target tri-
als, insulin dose was up-titrated once-weekly based on the
mean of three preceding daily prebreakfast SMBG values.
In SWITCH 2, a standard Abbott BGM was used for
SMBG measurements.

Glycemic data in this trial revealed an inconsistency
between parameters measured at the central laboratory
(HbAlc and fasting plasma glucose [FPG]) and the patient-
reported SMBG values. In comparison to SWITCH 2, mean
values of HbAlc and FPG were lower, while mean SMBG
was higher (Figure 2). Thus, data available to the patient
from SMBG monitoring were suspected to indicate that BG
was higher than it was. As SMBG measurements were used
for dose titration, this could have led to an increased risk of
hypoglycemia, including severe episodes, since the patient
would see values higher than the true value possibly result-
ing in an insulin dose higher than the actual dose required.

In addition, when the protocol amendment was consid-
ered, the rate of patient-reported BG-confirmed hypoglyce-
mic episodes (<56 mg/dL) was lower and the rate of
symptomatic hypoglycemia with BG >70 mg/dL or with-
out corresponding BG measurements was higher than those
observed in SWITCH 2.'° Importantly, a higher-than-
expected proportion of patients had reported clinically seri-
ous symptoms related to severe hypoglycemia. Of note, all
severe episodes during the total trial period will be evalu-
ated by an external adjudication committee and at the time
of the amendment no severe hypoglycemic episode had
been adjudicated.

The evidence suggested that these data discrepancies
observed as a trend across the entire trial population were
related to the glycemic data collection system, thus mandat-
ing a major protocol amendment in the interest of patient
safety.
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Figure 2. Glycemic parameters compared to SWITCH 2. Mean values presented.

Protocol Amendment Process

All procedures related to this protocol amendment were
carried out with adherence to the Good Clinical Practice
guidelines (ICH E6 R2).*' Regulatory agencies, institu-
tional review boards and ethics committees in all participat-
ing countries were notified about the safety concern and the
protocol amendment, and approvals were obtained as rele-
vant in accordance with local procedures. Since both trial
products are marketed, there were no additional regulatory
obligations due to increased drug exposure. Implementation
of the protocol amendment commenced on February 14,
2018, by informing all investigators and trial sites to con-
tact their patients and have them discontinue the MGH
BGM and e-diary with immediate effect. At the time,
recruitment had been finalized and all patients on-treatment
had completed the titration phase using the MGH BGM and
e-diary. The transition phase including the original mainte-
nance period is considered maintenance period 1 (M1)
(Figure 1), during which patients were asked to use their
own BGM and a temporary paper diary. Patients continued
their randomized treatment during the transition phase as
they would have during the maintenance phase of the trial.
The duration of M1 was dependent on each patient’s indi-
vidual randomization date and/or receipt of approval from
health authorities or local ethics committees, if applicable.
Subsequently, patients were invited to reconsent and initi-
ate M2 as soon as the required resources were available at
the trial sites. At this visit all patients received a standard
Abbott BGM and paper diary to be used through the remain-
ing trial duration. The trial sites were supplied with detailed
instructions on handling the amendment with minimal
inconvenience to the patients, while ensuring ongoing ethi-
cal trial conduct.

Root-Cause Analysis

Following the amendment, the sponsor (Novo Nordisk) con-
ducted an assessment of the MGH BGM and test strip lots by

trial sites and countries to investigate whether a particular
version of the meter or strip lot used by patients could have
impacted the results. The assessments showed that there
were no differences in the data collection pattern based on
two BGM firmware versions (versions 3.11 and 3.02) used in
the trial. The test strip lots were distributed evenly among
trial sites. Due to dynamic improvements in BG levels, com-
parison of BG values between the strip lots used at different
time points during the trials had limited value. Thus, it was
not possible to detect any pattern of specific lots measuring
BG values significantly different from the rest of the lots.
The pairing of a specific test strip lot with a particular BGM
is unknown since the test strip ID is not transferred to the
database. No patterns in SMBG readings were observed
based on the geographical locations of the trial sites. In addi-
tion, the accuracy of data transfer from the MGH BGM to the
clinical trial database was confirmed.

The performance and accuracy of the MGH BGM and test
strips were tested in an independent institute using labora-
tory tests and a clinical trial according to ISO 15197:2015%
and FDA guidelines.” Results from these analyses have been
described elsewhere.***’

Endpoints

The primary and secondary confirmatory endpoints pre-
and postamendment are listed in Table 2. The description
and analysis duration for the primary endpoint of number
of severe (episode requiring third-party assistance)®® or
BG-confirmed (<56 mg/dL) symptomatic hypoglycemic
episodes during the maintenance period remains unchanged
postamendment.

However, as a consequence of data collection from differ-
ent systems during the total treatment period (Figure 1) the
test hierarchy was modified to exclude the secondary confir-
matory endpoint of number of severe or BG-confirmed
symptomatic hypoglycemia during the total treatment period.
This endpoint will be assessed as an additional secondary
endpoint (Table 2).
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Table 2. Endpoints Pre- and Postamendment of the Trial Protocol.

Preamendment

Postamendment

Primary endpoint

e Number of severe or BG-confirmed symptomatic
hypoglycemic episodes during the maintenance period

Secondary confirmatory endpoints

e Basal insulin dose (U) at end of maintenance period

e Number of nocturnal, severe or BG-confirmed symptomatic
hypoglycemic episodes during maintenance period

¢ Number of severe or BG-confirmed symptomatic
hypoglycemic episodes from randomization to end of
maintenance period

e Number of severe hypoglycemic episodes during
maintenance period

Key secondary endpoints

e Change from baseline to end of maintenance period in
HbAlc, FPG, SMBG, and body weight

¢ Number of nocturnal, severe or BG- confirmed
symptomatic hypoglycemic episodes from randomization
until end of maintenance period

e Number of severe hypoglycemic episodes from
randomization until end of maintenance period

e Number of adverse events from randomization to end of
maintenance period

Durations
e Maintenance period: 36 weeks
e Randomization to end of maintenance period: 52 weeks

Primary endpoint

e Number of severe or BG-confirmed symptomatic hypoglycemic
episodes during maintenance period 2

Secondary confirmatory endpoints

e Basal insulin dose (U) at end of maintenance period 2

e Number of nocturnal, severe or BG-confirmed symptomatic
hypoglycemic episodes during maintenance period 2

e Number of severe hypoglycemic episodes during maintenance
period 2

Key secondary endpoints

e Change from baseline to end of maintenance period 2 in
HbAlc, FPG, SMBG, and body weight

e Number of severe or BG-confirmed symptomatic hypoglycemic
episodes from randomization to end of maintenance period 2

e Number of nocturnal, severe or BG-confirmed symptomatic
hypoglycemic episodes from randomization until end of
maintenance period 2

e Number of severe hypoglycemic episodes from randomization
until end of maintenance period 2

e Number of adverse events from randomization to end of
maintenance period 2

Durations

e Maintenance period 2: 36 weeks

e Randomization to end of maintenance period 2: up to 88 weeks

Nocturnal episodes of severe hypoglycemia were defined as those occurring between 00:01 and 05:59, both inclusive.

Statistical Considerations

The primary and secondary confirmatory endpoints will be
analyzed to investigate two aspects of the treatment effect.
The primary analysis is the treatment difference between
degludec and glargine U300 assuming that all patients
adhered to the randomized treatment and is thus referred to
as the on-treatment analysis. The on-treatment analysis
was selected as the primary analysis with the aim of com-
paring the primary and secondary confirmatory endpoints
related to hypoglycemia occurring due to exposure to the
trial products.

The secondary analysis is the treatment difference
between degludec and glargine U300 irrespective of treat-
ment discontinuation or adherence to randomized treatment,
thus following the intent-to-treat (ITT) principle. The ITT
analysis addressing treatment effect in all randomized
patients was selected to maintain the randomization integrity
and eliminate any potential bias between treatment arms due
to patients discontinuing the randomized treatment.

The sample size for this trial was calculated to ensure at
least 80% power for the on-treatment analysis on the pri-
mary and secondary confirmatory endpoints (except for
severe hypoglycemia, the last endpoint in the hierarchical
testing procedure).

Endpoints related to hypoglycemia will be summarized
using the safety analysis set (patients receiving at least one
dose of the randomized treatment) for on-treatment data and
full analysis set for in-trial data. All efficacy endpoints will
be summarized using the full analysis set and other safety
endpoints will be summarized using the safety analysis set.

The confirmatory endpoints will be tested in a hierarchi-
cal order using the on-treatment analysis to control the type
1 error in the strong sense. As shown in Table 3, confirma-
tory endpoints (except insulin dose) will be measured during
M2 for the same analysis duration as that prior to the amend-
ment. Statistical methodology related to the primary and sec-
ondary confirmatory endpoints are unchanged pre- and
postamendment (Table 3). In order to evaluate the robustness
of the primary analysis, sensitivity analyses will be per-
formed as described in Table 4. Patients discontinuing the
randomized treatment prior to M2 will be characterized to
evaluate any potential imbalance between the treatment arms
based on demographics and baseline characteristics.

Last, to supplement the conclusions on the primary and
secondary confirmatory endpoints, additional endpoints
including HbAlc, FPG, SMBG, and adverse events will be
assessed (Table 2). These endpoints evaluated during the
entire trial duration will be reported in accordance with the
original protocol plan.
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Table 3. Statistical Analyses for Confirmatory Endpoints.

Hypoglycemic episodes during 36 weeks of maintenance, on-treatment analysis

Data used for analysis

Preamendment: On-treatment data during maintenance period (36 weeks)

Postamendment: On-treatment data during maintenance period 2 (36 weeks)

Statistical model

Negative binomial with treatment, number of pretrial OAD, region, sex, and dosing time as factors, age as

covariate, and log of exposure time during analysis period as offset

Handling of missing data

For patients without on-treatment data during the analysis period, values will be imputed through multiple

imputation by treatment arm based on data from patients discontinuing the randomized treatment

during the analysis period

Hypoglycemic episodes during 36 weeks of maintenance, ITT analysis

Data used for analysis

Preamendment: On- and off-treatment data during maintenance period (36 weeks)

Postamendment: On- and off-treatment data during maintenance period 2 (36 weeks)

Statistical model

Negative binomial with treatment, number of pretrial OAD, region, sex, and dosing time as factors, age as

covariate, and log of observation time during the analysis period as offset

Handling of missing data

For subjects who withdraw from trial prior to analysis period, values are imputed through multiple

imputation by treatment arm based on all off-treatment data from the analysis period

Basal insulin doses at end of trial, on-treatment analysis

Data used for analysis

Preamendment: All available doses of randomized treatment during the trial duration (52 weeks)

Postamendment: All available doses of randomized treatment during the trial duration (up to 88 weeks)

Statistical model

Handling of missing data MMRM

MMRM with treatment, number of pretrial OADs, region, sex and dosing time as factors and age and
pretrial insulin dose as covariates®

Basal insulin dose at end of trial, ITT analysis

Data used for analysis

Preamendment: All available doses of randomized treatment and basal insulin taken after premature

discontinuation during the trial duration (52 weeks)
Postamendment: All available doses of randomized treatment and basal insulin taken after premature
discontinuation during the trial duration (up to 88 weeks)

Statistical model
pretrial insulin dose as covariates
Handling of missing data
treatment completion status

ANCOVA with treatment, number of pretrial OAD, region, sex and dosing time as factors and age and

Missing doses at last assessment visit imputed through multiple imputation by treatment arm and

*If the model does not fit, the last visits in maintenance period | might be excluded from analysis as needed.

Discussion

During trial conduct of a randomized controlled trial com-
paring degludec versus glargine U300, primarily with a
focus on hypoglycemia in insulin-experienced patients
with T2D, unusual reporting of glycemic data was
observed. This imposed a significant possibility of expos-
ing patients to a high risk of severe hypoglycemic epi-
sodes. Based on all information available, this anomalous
data reporting pattern was attributed to the glycemic data
collection system constituting the MGH BGM and e-diary.
Reports of inaccurate BG values measured using standard
approved BGMs are unfortunately not unique to this trial.
Previously, several studies have concluded that marketed
BGMs deviate from the minimum accuracy requirements
specified by international standards.***® In some cases the
deviations were attributed to variability between BGM test
strip lots.” These reports and findings from the current

trial highlight the importance of accuracy and reliability in
MGH BGM was approved by regulatory bodies yet failed
to report data accurately, which may indicate a need for
ongoing intermittent surveillance of marketed BGM sys-
tems. It is of importance to note that the medical monitors
and safety surveillance advisors evaluating these data were
blinded to the treatment and the sponsor’s safety commit-
tee based their conclusions solely on the raw data reported.

The postinitiation protocol amendment of this trial was
deemed obligatory to safeguard trial participants; however, it
did not change the key objectives and features of the trial.
The sponsor conducted a thorough assessment to ensure that
only critical changes were implemented in order to minimize
inconvenience to patients and trial site personnel while main-
taining trial integrity.

The treat-to-target trial design was selected with the aim
of achieving similar glycemic control in both treatment arms
that would enable appropriate assessment of the risk of
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Table 4. Sensitivity Analyses for the On-treatment Analysis.

Type of sensitivity analyses Rationale

Description

Tipping point analysis
for missing data

Truncation analysis To evaluate the impact of outliers

Analysis without imputation ~ To evaluate the impact of imputing

missing data while presenting an easily

interpretable analysis

To evaluate the impact of the assumptions

The rate of hypoglycemia for patients on degludec
prematurely discontinuing treatment prior to maintenance
period 2 will be increased gradually until the difference
between the two treatments is no longer statistically
significant

The primary analysis will be repeated with the maximum
number of hypoglycemic episodes in maintenance period
2 truncated at three

Observed hypoglycemia during maintenance period 2 will
be analyzed using a negative binomial model

Sensitivity analyses primarily addressing the protocol amendment

Analysis based on data from
the total maintenance
period the overall conclusion of the trial

Penalty on patients not
willing to reconsent® in
the degludec arm

To evaluate whether the extended period
for primary endpoint assessment impacts

To mitigate any potential impact of bias
introduced in favor of degludec during
the process of reconsenting patients

Primary analysis repeated considering the total maintenance
period (maintenance | and maintenance 2). Data will be
imputed only for patients without on-treatment data in
any of the maintenance periods

Data for maintenance period 2 from patients on degludec
refusing to reconsent will be imputed from the glargine
U300 treatment arm

*Following the protocol amendment, patients were asked to reconsent in order to continue their participation in the trial.

hypoglycemia. In addition, analysis of the primary endpoint
during the maintenance period is considered appropriate due
to relatively stable insulin doses and similar levels of glyce-
mic control expected between the treatment arms during this
period compared to the titration period. This approach is also
clinically relevant to real-life scenarios in which stable doses
of basal insulin are often administered for long-term diabetes
treatment. The maintenance period was thus replicated as is
following the protocol amendment. As shown in Figure 1,
different glycemic data collection systems will be used dur-
ing the trial that could possibly lead to discrepancies in the
BG and hypoglycemia data collected. Hence, hypoglycemia
data from the titration period and M1 will not be used for
evaluation of the confirmatory endpoints. Consequently, it
was essential to extend the trial duration in order to accom-
modate M2 (36 weeks) during which the confirmatory end-
points related to hypoglycemia will be assessed. This will
allow sufficient data collection for evaluation of the scien-
tific objectives while preserving the integrity of the primary
endpoint. In keeping with the same principles, the confirma-
tory test hierarchy was modified to exclude the endpoint of
severe or BG-confirmed symptomatic hypoglycemia during
the total treatment period which will be analyzed as a sec-
ondary endpoint instead. Empirical evidence to confirm the
conclusions from the primary analysis will be obtained via
relevant sensitivity analyses. As indicated in Table 4, two
sensitivity analyses are prespecified exclusively to address
the impact of the protocol amendment on the primary end-
point. These considerations will ensure robust evaluation of
the confirmatory endpoints.

At the time of the amendment, all patients had good gly-
cemic control after 16 weeks of titration (Figure 2). Since
there was no change in analysis period or definition of the
primary endpoint, recalculation of the sample size or intro-
duction of a new titration period was not deemed necessary.
In addition, a high retention rate was observed during the
trial leading to a sufficiently high power (~79%) on the pri-
mary endpoint at the time of the amendment. Therefore, it
was considered reasonable to continue the trial without
recruiting additional patients.

All necessary measures were directed toward ensuring
patient safety and maintaining scientific trial integrity fol-
lowing the postinitiation amendment. Importantly, the
investigators and trial site personnel are committed to pro-
viding optimal treatment and care for their patients, while
minimizing the impact of the amendment. This is also
reflected by the fact that the majority of patients on-treat-
ment at the time of amendment reconsented to continue their
participation with ~1% withdrawing due to the amendment.
Importantly, other than the concerns regarding the glycemic
data collection system, no unexpected adverse events have
been reported by patients, thus far.

Conclusion

In order to discern the effect of long-acting basal insulins,
degludec and glargine U300, on hypoglycemia, a randomized
controlled trial is under way. The postinitiation protocol
amendment for this trial was mandated due to unusual report-
ing of glycemic parameters and hypoglycemia data owing to
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the glycemic data collection system. Importantly, critical
safety concerns identified in this trial were addressed in a
timely manner ensuring that trial participants were not subject
to untoward risks. The amended trial design will ensure that
the trial outcomes can be evaluated using a rigorous scientific
method. The observations from this trial underscore the impor-
tance of ongoing medical monitoring and surveillance activi-
ties during trial conduct. In addition, our experience provides
an insight into handling major safety-related amendments dur-
ing ongoing trials that could be applicable to future studies.

Abbreviations

ANCOVA, analysis of covariance; BG, blood glucose; BGM, blood
glucose meter; CE, Conformité Européenne; degludec, insulin
degludec; FPG, fasting plasma glucose; FU, follow-up visit; glargine
U100, insulin glargine 100 units/mL; glargine U300, insulin glargine
300 units/mL; ITT, intent-to-treat; M1, maintenance period 1; M2,
maintenance period 2; MGH, MyGlucoHealth, MMRM, mixed
model repeated measures; OAD, oral antidiabetic drug; OD, once
daily; SMBG, self-measured blood glucose; T2D, type 2 diabetes.
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