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Randomized controlled trials (RCTs) are
considered the gold standard for deter-
mining efficacy and safety of new drugs.
Successful randomization addresses
known and unknown confounding when
assessing a drug’s effect among trial
patients selected on strict inclusion
and exclusion criteria (1). However, treat-
ment results have been shown on occa-
sion to be much less favorable than
expected outside trial populations, often
related to differences in age, comorbid-
ity, disease severity, drug compliance,
and/or comedication among patients
treated in everyday clinical practice (1).
The risk of adverse drug effects may also
be higher among patients treated in
routine clinical care.
Liraglutide, a glucagon-like peptide

1 receptor agonist, was quickly adopted
by clinicians following its approval by
the European Medicines Agency in 2009
and by the U.S. Food and Drug Adminis-
tration in 2010. Approval was based on
a number of phase III RCTs called the
Liraglutide Effect and Action in Diabetes
(LEAD) 1–5 trials (2).
Weuseddata fromDanish population-

based medical databases to examine
whether routine clinical care liraglutide
initiators would have been eligible for
participation in the phase III trials. Fur-
thermore, their HbA1c reduction on

liraglutide was evaluated. We included
all individuals who lived in northern Den-
mark and redeemed a first-time liraglu-
tide prescription from 2009–2015 (n 5
9,251). We adapted each LEAD 1–5 trial
eligibility criterion (such as age, comorbid
conditions, current drug use, HbA1c level,
etc.) to the Danish National Patient Reg-
istry, the Danish Prescription Registry,
and the clinical laboratory information
system, as appropriate (Table 1) (3).
Exclusion criteria were largely similar
in the LEAD 1–5 trials, and we used
only exclusion criteria that were shared
in all five trials. When exact information
was unavailable in our databases (i.e.,
BMI and blood pressure), we assumed
that patients would be eligible for trial
participation.

Routine clinical care liraglutide users
frequently had comorbidities that would
have made them ineligible for the LEAD
1–5 trials, including “clinically significant
cardiovascular disease” (29%) or “other
significant disease” (11%) (Table 1). Fur-
ther, 27% had HbA1c levels outside the
values needed for inclusion in the LEAD
1–5 trials, and 37% were on current
insulin, another exclusion criterion in
the LEAD 1–5 trials. Overall, 73% of all
real-world liraglutide users would have
been ineligible for any of the LEAD trials
(Table 1). Approved indications expanded

during 2009–2015 allowing for liraglutide
therapy together with other glucose-
lowering drug regimens (e.g., with
insulin or as monotherapy) and a be-
neficial liraglutide effect in patients
with cardiovascular disease emerged
shortly after our study period (4). When
we disregarded both previous glucose-
lowering drug use and pre-existing
cardiovascular disease as exclusion cri-
teria, we found that 45% of real-world
users would have been ineligible for RCT
participation.

Overall, patients ineligible for LEAD
1–5 participation had a higher HbA1c be-
fore initiating liraglutide (8.7% [72
mmol/mol]) than eligible patients (8.4%
[68 mmol/mol]) (Table 1) but experi-
enced similar HbA1c reductions after 6
months (21.0% [211 mmol/mol] vs.
20.9% [210 mmol/mol]).

We found that liraglutide users treated
in clinical care settings in northern Den-
mark did not resemble patients included
in the LEAD 1–5 trials, with almost three
out of four routine clinical care initiators
being classified as ineligible for the RCTs.
Nevertheless, our findings suggest that
the efficacy of liraglutide on HbA1c seen
in the LEAD trials translates into real-
world effectiveness, both for eligible and
noneligible patients. The LEAD 1–5 trials
thus found similar reductions in HbA1c
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after 6 months (12 months in LEAD 3):
between 20.8% (29 mmol/mol) (LEAD
3) and21.5% (217mmol/mol) (LEAD 4).
However, our findings also underscore
the importance of postmarketing obser-
vational studies based on real-world
data. Although subsequent RCTs and
the current study have established the
efficacy of liraglutide in patients ineligi-
ble for the LEAD 1–5 trials, safety data
are needed for patients with common
comorbidities.
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