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OBJECTIVE

There is a paucity of data evaluating recent changes in clinical and prescriber
characteristics of patients initiating sodium–glucose cotransporter 2 inhibitors
(SGLT2i) and glucagon-like peptide 1 receptor agonists (GLP-1RA).

RESEARCH DESIGN AND METHODS

U.S.-based administrative claims data (July 2013 to June 2018)were used to identify
initiators of SGLT2i and GLP-1RA.

RESULTS

Over 5 years, empagliflozin initiation (as a proportion of SGLT2i) increased by 57.1%
(P < 0.001 for trend), while canagliflozin initiation declined by 75.1% (P < 0.001).
Empagliflozinwas theonly agentwithin SGLT2iwith an increase in the proportionof
patientswithmyocardial infarction, stroke, or heart failure (collectively called CVD-
HF) (P < 0.001). Liraglutide initiation (as a proportion of total GLP-1RA) declined by
32.1% (P < 0.001), and dulaglutide initiation increased by 34.1% (P < 0.001); the
proportionof patientswith CVD-HF increased themost in liraglutide initiators (5.1%
increase; P < 0.001). Most prescribers were internists or endocrinologists; cardi-
ologist prescribing remained low (<1%).

CONCLUSIONS

ForSGLT2i, shifts inpreference forempagliflozin followedchanges indrug labels and
guidelines, while for GLP-1RA, other factors such as price or ease of administration
may have led to a preference for dulaglutide over liraglutide.

Patients diagnosedwith type 2 diabetes are at increased risk of cardiovascular disease
(CVD), the leading cause of mortality in this population (1,2). In recent years, two
glucose-lowering drug classes, sodium–glucose cotransporter 2 inhibitors (SGLT2i)
and glucagon-like peptide 1 receptor agonists (GLP-1RA), demonstrated a benefit on
cardiovascular end points in patients with established CVD or high cardiovascular risk
(3–5).
Drug labels for two SGLT2i (empagliflozin [2016] and canagliflozin [2016]) and one

GLP-1RA (liraglutide [2017]) were changed to include an indication for reductions in
cardiovascular events among patients with established CVD. In 2018, the American
Diabetes Association’s Standards of Medical Care in Diabetes recommended the
addition of SGLT2i (particularly empagliflozin) or GLP-1RA (particularly liraglutide) as
second-line therapy after metformin in patients with established CVD. In an effort to
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increase awareness of these therapies
among cardiologists, in the same year
the American College of Cardiology re-
leased a report on minimizing cardiovas-
cular risk in patients with diabetes (6).

This study aimed to characterize the
changes in prescribing patterns of these
two medication classes in relation to the
release of new evidence and labeling
changes. We hypothesized that among
SGLT2i and GLP-1RA initiators: 1) the pro-
portion of patients with evidence of CVD
would increase, particularly among those
initiatingempagliflozinor liraglutide;2) the
use of empagliflozin and liraglutide would
increase over other agents within their
class; and 3) the proportion of prescriptions
by cardiologists would increase, espe-
cially in patients with co-occurring CVD.

RESEARCH DESIGN AND METHODS

Study Population
The study used Optum Clinformatics Data
Mart insurance data between July 2013
and June 2018. We identified two co-
horts of patients initiating either SGLT2i
(canagliflozin, dapagliflozin, or empagli-
flozin) or GLP-1RA (albiglutide, exenatide,
liraglutide, dulaglutide, or semaglutide
subcutaneous) using similar inclusion cri-
teria. The date of medication initiation
wasdesignatedas the indexdate. Patients
were required to be new users (no dis-
pensing of the drug class in 12 months
prior to index) and were excluded if they
were younger than 18 years, did not
have a diagnosis of type 2 diabetes, or
had a diagnosis of type 1 diabetes or
gestational diabetes mellitus, cancer, or
HIV, or nursing home or hospice stay.

The study was approved by the Brigham
andWomen’s Institutional Review Board.

Patient Characteristics
The 5-year period was segmented into
10 equal intervals of 6 months; patients
were assigned to one of these intervals
based on their index date. Patients could
contribute to both SGLT2i and GLP-1RA
cohorts if the inclusion criteria weremet.

Within each time interval, we esti-
mated the proportion of patients with
diagnosis of myocardial infarction (MI),
stroke, or heart failure (HF), collectively
called CVD-HF. National Provider Iden-
tifiers were used to group prescribers
by medical specialty: internal or family
medicine (internists); endocrinology,
cardiology, other physician specialty;
and nurse practitioners or physician
assistants.

Figure 1—Changes in prescribing patterns and cardiovascular characteristics of individual SGLT2i
and GLP-1RA medications, 2013–2018. A and B describe the proportion of patients initiating
individual SGLT2i between July 2013 and June 2018. C and D describe the proportion of patients
with a diagnosis of MI, stroke, or HF initiating individual SGLT2i or GLP-1RA. The dashed gray lines
indicate the changes in these characteristics for patients initiating other second-line glucose-lowering
therapy. To allow for more direct comparisons (as patients in the control group were significantly
older), we anchored these changes to be similar to canagliflozin (8.8%) for SGLT2i and the average of
liraglutide and exenatide (10.4%) for GLP-1RA. 1: EMPA-REG is published, showing benefits in the
composite of CVD death, nonfatal stroke, and MI. 2: Empagliflozin receives a new Food and Drug
Administration indication for reduction in CVD death in patients with established CVD. 3: CANVAS is
published, showing abenefit in the compositeof CVDdeath, nonfatal stroke, andMI, but the trial also
reported an increase in the risk of amputations, resulting in a black-box warning for canagliflozin. 4:
2018AmericanDiabetesAssociationguidelines recommendanSGLT2i (witha focusonempagliflozin)
as second-line therapy in patients with established CVD. 5: LEADER is published, showing benefits in
CVDdeath,nonfatal stroke,andMI for liraglutide.SUSTAIN-6 isalsopublished, showingbenefit inCVD
death, nonfatal stroke, andMI. 6: Liraglutide receives a new indication for reduction in cardiovascular
events in patients with established CVD, and Exenatide Study of Cardiovascular Event Lowering
(EXSCEL) is published, showing no cardiovascular benefit for exenatide long-acting release.
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All analyses were conducted using SAS
9.4 (SAS Institute Inc., Cary,NC).Changes in
baseline characteristics were reported for
the overall cohorts and within a subgroup
of patients with CVD-HF. To account for
changes in coding practices due to imple-
mentation of ICD-10 during this period, a
cohort of patients initiating other second-
line noninsulin therapies (dipeptidyl pep-
tidase 4 inhibitors, sulfonylureas, or
thiazolidinediones) was created to serve
as a time-trend control group.

RESULTS

Patients initiating SGLT2i (n 5 90,096)
(Supplementary Table 1)weremore likely
to be male (56.5%), with a mean age (SD)
of 55.7 (10.1) years (Supplementary Table
1). The proportion of patients with CVD-HF
increased by 3.4% (8.8% to 12.2%; P ,
0.001 for trend). As a proportion of
overall prescriptions, prescriptions orig-
inating fromendocrinologists declined by
12.0% (but increased in absolute num-
ber of prescriptions; P , 0.001), those
frominternistswereunchanged(P50.58),
and those from cardiologists remained low
but increased marginally (P , 0.001).
Findings were similar in the subgroup of
patients with CVD-HF initiating SGLT2i
(Supplementary Table 2).
Patients initiating GLP-1RA (n5 71,348)

(Supplementary Table 3) were less likely
to be male (48.3%), with a mean (SD) age
of 56.0 (11.5) years. The proportion of
CVD-HF increased by 3.9% (10.5% to
14.4%; P , 0.001). Prescriptions from
endocrinologists declined as a propor-
tion (but increased in absolute terms;
P , 0.001) and those from internists
remained consistent (.55%; P 5 0.12),
while cardiologist prescribing remained
low (,0.5%). Findings were similar in a
subgroup of patients with CVD-HF initiat-
ing GLP-1RA (Supplementary Table 4).
The proportion of CVD-HF diagnosis

in patients initiating other second-line
glucose-lowering therapies (n5 307,646)
(Supplementary Table 5) increased by
1.5% (P 5 0.06) in this group.

Trends in Use of Individual Agents
Canagliflozin initiation declined by 75.1%
over the study period (100.0% to 24.9%
of SGLT2i initiation; P , 0.001), while
empagliflozin initiations increased by 51.7%
(13.9% to65.6%of SGLT2i initiations;P,
0.001) (Fig. 1A). Liraglutide initiation
declined by 32.1% (72.4% to 40.3% of

GLP-1RA initiations; P , 0.001), while
dulaglutide initiation increased by 43.8%
(5.0% to 48.8% of GLP-1RA initiations;
P, 0.001) (Fig. 1B). Initiation trends were
similar in the subgroup of patients with
CVD-HF (Supplementary Fig. 1).

Amongempagliflozin initiators (Fig. 1C),
the proportion of patients with CVD-HF
increased by 5.3% (8.8% to 14.1%; P ,
0.001), with the largest change seen after
changes to the drug label. By contrast,
CVD-HF did not meaningfully change
among patients initiating canagliflozin
(P 5 0.065), dapagliflozin (P 5 0.87),
or othermedications (P5 0.060). CVD-HF
proportion increased by 5.1% among lir-
aglutide initiators (Fig. 1D) (10.5% to
15.6%; P 5 0.018), 2.1% for exenatide
(10.3% to12.4%; P5 0.003), and0.5% for
dulaglutide (13.3% to 13.8%; P5 0.77).

CONCLUSIONS

This study examined patients initiating
SGLT2i and GLP-1RA between 2013
and 2018 and found that among SGLT2i,
empagliflozin became the most prescribed
agent driven by an increasing proportion
of patients with a diagnosis of CVD-HF.
Within GLP-1RA, dulaglutide initiations
surpassed liraglutide; however, liraglutide
initiators were more likely to have a di-
agnosis of CVD-HF. For both classes, in-
ternists and endocrinologists were the
primary prescribers; cardiologist prescribing
remained minimal even in the subgroup
of patients with established CVD-HF.

Changes in the drug label for canagliflozin
(boxed warning for amputation) and
empagliflozin (indication for reductions
in cardiovascular events and death) in
2016 likely contributed to a rapid change
inprescribingpreference forempagliflozin.
By contrast, due to the reduced fre-
quency of administration and possible
formulary preferences, dulaglutide ini-
tiations surpassed liraglutide, the only
GLP-1RA with evidence of cardiovascular
benefit at the time. These findings are
similar to a study at a tertiary academic
medical center, which noted higher use
of evidence-based therapies (empagliflozin
and liraglutide) (7,8). This difference
might be explained by more heteroge-
nous nationwide prescribing patterns
compared with a single center. The study
found low rates of cardiologist prescribing
even in the subgroup of patients with
existingCVD.Aspatientswithco-occurring
diabetes and CVD are likely to see their

cardiologist, these encounters may pro-
vide an additional opportunity to optimize
their treatment (9).

Limitations are noted. First, studyfind-
ings are generalizable to patients with
commercial insurance or those in Medi-
careAdvantageplans. Second,wedidnot
have access to formulary information,
which could have driven some of the
observed trends. Third, as the study pe-
riod included data through June 2018, we
were unable to evaluate the trends in the
use of newly approved medications like
oral semaglutide.

This study shows that by preferring
empagliflozin, prescribers have largely
reacted in accordance with the available
evidence and drug labels, while other
factors such as lower price, frequency of
administration, or prior authorizations may
have led prescribers to select dulaglutide
over liraglutide.
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