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ABSTRACT

Introduction This study aimed to assess recent trends

in the US use of glucagon-like peptide-1 receptor

agonist (GLP-1 RA) and sodium-glucose cotransporter 2
inhibitor (SGLT2i) in people with type 2 diabetes (T2D) and
atherosclerotic cardiovascular disease (ASCVD), including
incident use following newly diagnosed ASCVD.

Research design and methods This real-world,
retrospective observational study used de-identified data
from the TriNetX Dataworks—USA network. A longitudinal
analysis of cross-sectional data (interval: January 01, 2018
to December 31, 2022) assessed the yearly prevalent use
of GLP-1 RA and SGLT2i. A nested cohort study (January
01, 2017 to January 31, 2023) assessed the proportions

of patients with T2D newly prescribed GLP-1 RAs and
SGLT2is after incident ASCVD diagnosis.

Results Prevalent use of GLP-1 RA and/or SGLT2i
increased from 9.2% of patients in 2018 to 27.1% in 2022,
with eligible annual patient numbers ranging from 279,474
0 348,997. GLP-1 RA-alone use rose from 5.2% t0 9.9%
and SGLT2i-alone use rose from 2.8% to 12.2% over this
interval. Incident use of GLP-1 RA and/or SGLT2i within

the year following ASCVD diagnosis increased from 5.9%
t0 17.0% (2018-2022). For GLP-1 RA alone, this increase
was from 3.6% to 7.8%, while for SGLT2i alone, it was
from 1.8% to 7.0%.

Conclusions Use of GLP-1 RAs/SGLT2is in patients with
T2D and ASCVD has increased in recent years in the USA,
but remains suboptimal given the prevalence of ASCVD
and its high morbidity and mortality.

INTRODUCTION

The use of glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) and/or sodium-glucose
cotransporter-2  inhibitors (SGLT2is) in
people with type 2 diabetes (T2D) and athero-
sclerotic cardiovascular disease (ASCVD) is
suboptimal in the USA and worldwide.'™
In the USA, the proportion of adults with
T2D who also have ASCVD is in the range
of 45-51%,” > and while the prescription
rate of these glucose-lowering therapies has
increased over time, many eligible patients
are still not receiving them.>*
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Data from several cardiovascular (CV) outcome trials
have demonstrated a reduction in the risk of ma-
jor adverse CV events with glucagon-like peptide-1
receptor agonist (GLP-1 RA) and sodium-glucose
cotransporter-2 inhibitor (SGLT2i) therapy compared
with standard of care in people with type 2 diabetes
(T2D) and atherosclerotic cardiovascular disease
(ASCVD). As a result, both therapies are now rec-
ommended for CV risk reduction in such patients by
widely used T2D management guidelines. Despite
this, there are limited data on the use of these treat-
ments in recent years in the USA.

WHAT THIS STUDY ADDS

= This real-world, retrospective, observational study
demonstrated that the prevalent use of GLP-1 RAs
and/or SGLT2is in patients with T2D and ASCVD
in US clinical practice has increased from 9.2% in
2018 to 27.1% in 2022, and incident use of these
two drug classes has increased from 5.9% in 2018
t0 17.0% in 2022.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The use of these two drug classes recommended
for CV risk reduction remains suboptimal, implying
that further research is needed to understand the
barriers to guideline adherence.

Data from cardiovascular (CV) outcome
trials (CVOTs) have demonstrated an overall
reduction in the risk of major adverse cardio-
vascular events (MACE) associated with
GLP-1 RA and SGLT2i therapy compared
with standard of care in people with T2D and
ASCVD.® 7 As a result, professional society
guidelines recommend treatment with these
medications as an essential option in T2D
therapy when there is concurrent ASCVD or
high CV risk.®

Important developments in recent years
have further strengthened the case for
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using these drug classes as CV risk-mitigating agents
in T2D. These include the arrival of new-generation
GLP-1 RAs, such as dulaglutide and semaglutide, both
of which reduced MACE in CVOTs,” ' and a growing
evidence base for the CV, renal and other benefits of
GLP-1 RAs and SGLI2is from outcomes studies and
meta-analyses.®”'” A combined analysis of the SUSTAIN
6 (Trial to Evaluate Cardiovascular and Other Long-
term Outcomes With Semaglutide in Subjects With Type
2 Diabetes) and PIONEER 6 (A Trial Investigating the
Cardiovascular Safety of Oral Semaglutide in Subjects
With Type 2 Diabetes) clinical trials, for example,
concluded that the GLP-1 RA semaglutide provides a
consistent CV benefit, primarily driven by a reduction in
the risk of non-fatal stroke.!! Meanwhile, evidence has
accumulated that SGLT2is can reduce hospitalization
due to heart failure (HF), and progression of chronic
kidney disease.®”

A study using data from 2015 to 2019 for US adults
(aged =50 years) with T2D and established ASCVD/
HF, or at high risk thereof, however, showed a disap-
pointing rate of uptake of these agents. The use of any
glucose-lowering agent in people with established CV
disease (CVD) and T2D was 60.9-69.9% (varying by
year) in those aged 265 years, and 71.8-77.1% in those
aged 50-64 years.! The reported use of SGLT2is in 2019
was just 3.4%, while for GLP-1 RAs it was just 4%. The
findings for patients without established CVD/HF, but
at high risk thereof, were similar. The authors therefore
called for a greater awareness among healthcare profes-
sionals (HCPs) about T2D therapy recommendations,
especially given the cardioprotective benefits of GLP-1
RAs and SGLT2is.

More recent data on prescription trends for GLP-1 RAs
and SGLT2is in the USA are limited, so it is not known
how recent CVOT data may have impacted the use of
these agents in the 2020s and adherence to updated clin-
ical practice guidelines. Furthermore, reports during the
COVID-19 pandemic highlight substantial deficiencies in
routine diabetes care and rationing of diabetes therapies
that may have impacted prescription trends for GLP-1
RAs and SGLT2is."” Data from other countries indicate
a continued increase in prescriptions in recent years. In
Australia, for example, a numerical increase in prevalent
and new users of GLP-1 RAs and SGLT?2is was reported
across the period 2014-2022, with a sharp increase in
both prevalent and new users of GLP-1 RAs observed
between 2021 and 2022.% Interestingly, while most users
of GLP-1 RAs and SGLI?2is in this study had both T2D
and a CVD, a large increase in the new use of these drug
classes was observed after 2021 among patients recorded
as having CVD, but not T2D (accounting for 19.5% of
SGLT2i new use, and 8.0% of GLP-1 RA new use). The
Australian study did not, however, assess the use of these
drugs among all patients with a potential indication.

In this real-world, retrospective observational study,
we attempted to address this knowledge gap by assessing
the use of GLP-1 RAs and SGLT2is in recent years among

people in the USA with T2D and ASCVD. We aimed
to evaluate recent trends in the prevalent use of these
agents as well as their incident use in patients with T2D
newly diagnosed with ASCVD.

METHODS

Data source

This analysis was conducted using the TriNetX Data-
works—USA network, a de-identified, longitudinal elec-
tronic health record (EHR)-derived dataset that includes
outpatient and inpatient electronic medical records from
57 healthcare organizations across the USA. Network
members include academic medical centers, integrated
delivery networks, specialty hospitals, and large specialty
physician practices.

Collected data included demographics, diagnoses
recorded, medications and procedures administered,
and prescriptions written for each medical encounter. All
patient database data are harmonized to standard termi-
nologies. Demographics were defined by Health Level
7 V.3, diagnoses were defined by International Classifi-
cation of Diseases, 10th Revision, Clinical Modification,
procedures were defined by Current Procedural Termi-
nology (CPT), Healthcare Common Procedure Coding
System (HCPCS), International Classification of Diseases,
10th Revision, Procedure Coding System (ICD-10-PCS),
and medications ordered were defined by RxNorm ingre-
dient, CPT, HCPCS, and ICD-10-PCS.

Race and ethnicity data were reported by the patient
or the HCP. Race was categorized as White, Black, other,
or unknown. Other races included American Indian or
Alaska Native, Asian, Native Hawaiian or other Pacific
Islander, or other races. Ethnicity was categorized as
Hispanic, not Hispanic, or unknown.

Study designs and populations

This retrospective, observational study covered the
period from January 01, 2017, to January 31, 2023. The
study population comprised patients with a diagnosis of
T2D and ASCVD. The objectives were evaluated using
two study designs outlined below.

Design 1: cross-sectional study assessing the annual prevalent

use of GLP-1 RAs or SGLT2is among patients with T2D and ASCVD
This longitudinal assessment of cross-sectional yearly data
spanned the interval from January 01, 2018, to December
31, 2022 (figure 1A). Patients were classified as being
prescribed a GLP-1 RA (liraglutide, lixisenatide, exen-
atide, dulaglutide, and semaglutide) or SGLT2i (cana-
gliflozin, dapagliflozin, empagliflozin, and ertugliflozin)
if they had at least one prescription order or procedure
code record for any of these medications at any point
during the year of evaluation. Fixed-dose combination
drugs containing GLP-1 RA or SGLT2i were also included.
Patients who had treatment orders for medications in
both the GLP-1 RA and SGLT2i drug classes during the
calendar year of evaluation were counted in each drug
class. Patients were required to be >18 years of age at the
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A

Schematic of the cross-sectional study, estimating the proportion of patients with T2D and

ASCVD who were prescribed GLP-1 RAs or SGLT2is

Patient A (eligible) e e >
Patient B (not eligible) e e >
Patient C (eligible) * * * >
Patient D (not eligible) e >
Patient E (not eligible) o >
>

Start date of year
of evaluation

* T2D diagnosis

End date of year
of evaluation

* ASCVD diagnosis

Patient B not eligible because they did not have documented clinical encounters in both halves of the year of evaluation
Patient D not eligible in this year of evaluation because they did not have a T2D diagnosis
Patient E not eligible in this year of evaluation because they did not have an ASCVD diagnosis

Schematic of the nested cohort study, assessing the proportion of patients with T2D who
were newly prescribed GLP-1 RAs or SGLT2is after an ASCVD diagnosis

Baseline period (12 months)

Assess study eligibility

Describe baseline characteristics

Follow-up period (12 months)
Assess use of GLP-1 RA and/or SGLT2i

\ \

%

* @

1 .

v

Data start date

* T2D diagnosis
Figure 1

* ASCVD diagnosis
(A) Schematic of the cross-sectional study, estimating the proportion of patients with T2D and ASCVD who were

Index date
New diagnosis of ASCVD

Data end date

. GLP-1 RA and/or SGLT2i prescription

prescribed GLP-1 RAs or SGLT2is. (B) Schematic of the nested cohort study, assessing the proportion of patients with T2D
who were newly prescribed GLP-1 RAs or SGLT2is after an ASCVD diagnosis. ASCVD, atherosclerotic cardiovascular disease;
GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes.

beginning of the year of evaluation, have a diagnosis of
T2D and ASCVD during the year of evaluation, and have
at least one documented clinical encounter once every 6
months.

Design 2: nested cohort study assessing the proportion of patients
with T2D who were newly prescribed GLP-1 RAs or SGLT2is after
an incident ASCVD diagnosis

This retrospective nested cohort study used a study
period spanning January 01, 2017, to January 31, 2023
(figure 1B). The study period included a baseline period
(of 12 months preceding the index date), a patient

selection period, and a follow-up period (of 12 months
following the index date). The patient selection period
(during which patients meeting eligibility criteria were
included in the assessment) was from January 01, 2018,
to January 31, 2022, to allow data collection for the
12-month baseline and follow-up periods. The index
date was the date the patient fulfilled the criteria of a
new ASCVD diagnosis (online supplemental material:
supplementary information). The prescription of a
GLP-1 RA or SGLT?2i was evaluated during the 12-month
follow-up period. Patients who had prescription orders
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for medications in both the GLP-1 RA and SGLT?2i drug
classes during the 12 months of follow-up were counted
in each drug class. Patients were required to be >18
years of age at index, and to have a T2D diagnosis and,
subsequently, a new ASCVD diagnosis during the patient
selection period. They were also required to have at least
one documented clinical encounter once every 6 months
during the baseline period and follow-up period, at
least one documented encounter prior to the baseline
period, and at least one documented encounter after the
12-month follow-up period. Patients with prescription
records for GLP-1 RA or SGLT2i use prior to the index
date were excluded, along with patients with a diagnosis
of ASCVD prior to T2D diagnosis.

Statistical analysis

Baseline characteristics were described using means and
standard deviations (SDs), medians and interquartile
ranges for continuous variables, and frequencies and
percentages for categorical variables. Baseline charac-
teristics were compared among patient groups who were
prescribed GLP-1 RAs and/or SGLI2is using absolute
standardized differences (ASDs). Patients not prescribed
GLP-1 RAs and/or SGLT2is during the follow-up period
served as the reference group. ASDs were calculated as
the weighted mean difference between the two groups
divided by the weighted pooled SD. An ASD threshold of
>10% was considered a meaningful difference."”

RESULTS
Cross-sectional study
The identification of patients eligible for the analysis
by year is shown in online supplemental figure S1. The
number of eligible patients ranged from 279,474 to
348,997 between 2018 and 2022.

The percentage of the prevalent use of a GLP-1 RA
and/or SGLT2i prescription increased almost threefold

from 9.2% in 2018 to 27.1% in 2022 (figure 2). The
proportion of patients with a prescription for a
GLP-1 RA alone rose 1.9-fold from 5.2% in 2018 to 9.9%
in 2022. For SGLT2i alone, the proportion rose 4.4-fold
from 2.8% in 2018 to 12.2% in 2022. The proportion of
patients with a prescription for both a GLP-1 RA and an
SGLT2i increased from 1.2% in 2018 to 5.0% in 2022.

Nested cohort study

The attrition of patients identified for inclusion in the
nested cohortstudy (evaluating the proportion of patients
with T2D with a new diagnosis of ASCVD who were newly
prescribed a GLP-1 RA or SGLT2i) is presented in online
supplemental figure S2. The study cohort comprised a
total of 203,115 patients, for whom demographic and
clinical characteristics are summarized in online supple-
mental table S1. The mean (SD) age of this cohort was
64.7 (13.0) years; 53.4% were women, and a majority
(67.8%) were White in race. The most represented US
region was the South (44.4%) followed by the Northeast
(29.2%), Midwest (15.6%), and the West (9.7%).

Data concerning the morbidities and medications of the
cohort are also summarized in online supplemental table
S1. The most common comorbidities included hyperten-
sion (70.6%), dyslipidemia (56.9%), and nephropathy
(25.2%). The most common types of ASCVD diagnoses
at the index included other coronary heart disease
(45.8%), peripheral artery disease (29.7%), and ischemic
stroke (15.5%). The most frequently used other antidia-
betic medications at baseline were an insulin regimen,
including basal and other insulin (41.5%), biguanides
(29.9%) and sulfonylureas (12.0%).

Across the entire study period, 16,635 patients (8.2%)
were newly prescribed a GLP-1 RA and/or SGLI2i in
the year following a diagnosis of ASCVD (figure 3).
However, the percentage of incident use of these agents
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—@— SGLT2i only 271
3 254 —@— GLP-1RAONly
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with ASCVD and T2D

Figure 2 Cross-sectional study outcomes. Proportion of patients with T2D and ASCVD who were prescribed GLP-1 RAs or
SGLT2is by year. ASCVD, atherosclerotic cardiovascular disease; GLP-1 RA, glucagon-like peptide-1 receptor agonist; SGLT2i,

sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes.
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Figure 3 Nested cohort outcomes. Proportion of patients with T2D and newly diagnosed ASCVD who were newly prescribed
GLP-1 RAs or SGLT2is, overall and by year. ASCVD, atherosclerotic cardiovascular disease; GLP-1 RA, glucagon-like
peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes.

(GLP-1 RA and/or SGLT2i) increased almost threefold
between 2018 and 2022, from 5.9% to 17.0%.

Considering each class separately, GLP-1 RAs only
and SGLT2is only were prescribed to 8,388 (4.1%) and
6,481 (3.2%) patients, respectively, across the study
period (figure 3). In 2018, the proportion of patients
given a GLP-1 RA prescription was 3.6%, compared with
1.8% of patients given an SGLT2i prescription. In 2022,
these proportions had increased by 2.2-fold to 7.8%, and
3.9-fold to 7.0%, respectively. The number of patients
given both a GLP-1 RA and SGLT2i across the study
period was 1,766 (0.9%). This proportion also increased
each year, from 0.5% in 2018 to 2.3% in 2022.

Some demographic differences were observed when
comparing the 8.2% of the study cohort who were newly
prescribed a GLP-1 RA and/or SGLT?2i with the 91.8%
who were not (online supplemental table S1). Patients
with a prescription for a GLP-1 RA and/or SGLT2i were
generally younger than patients without (mean age
62.2 years for GLP-1 RA and/or SGLT2i (ASD 22.5%),
61.0 years for GLP-1 RA only (ASD 32.0%), 64.3 years
for SGLT2i only (ASD 5.6%), 60.3 years for both GLP-1
RA and SGLT2i (ASD 38.7%), compared with 65.0 years
for no GLP-1 RA and/or SGLI2i prescription). This
was likely driven by the greater proportion of patients
aged >65 years in the group without a prescription for a
GLP-1 RA and/or SGLT?2i than those with a prescription
(57.9% vs 45.2%, ASD 25.5%; online supplemental table
S1).

In the Midwest region of the USA, a lower proportion
of people had a prescription for a GLP-1 RA and/or
SGLT?2i agent compared with those who did not (12.3%
vs 15.9%, ASD 10.4%). Conversely, in the Northeast
region, a greater proportion of people had a prescrip-
tion for a GLP-1 RA and/or SGLT2i agent compared
with those who did not (34.6% vs 28.7%, ASD 12.8%).

No meaningful differences were observed in the South or
West regions of the USA (online supplemental table S1).

Patients with a prescription for a GLP-1 RA and/or
SGLT2i were also observed to be receiving a higher mean
number of antidiabetic medications at baseline (1.5 for
GLP-1 RA and/or SGLT?2i (ASD 48.5%), 1.5 for GLP-1 RA
only (ASD 53.7%), 1.4 for SGLT2i only (ASD 42.8%), 1.4
for both GLP-1 RA and SGLT?2i (ASD 44.7%) compared
with 0.9 for no GLP-1 RA and/or SGLT?2i prescription;
online supplemental table S1). A greater proportion of
patients with a prescription for a GLP-1 RA alone were
also prescribed basal/other insulin, biguanides, sulfony-
lureas, thiazolidinediones, and DPP4is when compared
with patients without a prescription for a GLP-1 RA or
SGLT2i (online supplemental table S1). Similar observa-
tions were made for patients with a prescription for an
SGLT2i alone, except for “other insulins”, of which the
proportion was similar to patients not prescribed with a
GLP-1 RA or SGLT?2i.

A greater proportion of patients with a prescription
for a GLP-1 RA and/or SGLT2i had metabolic disease
at baseline, including hyperosmolarity, ketoacidosis,
and hypoglycemia with/without coma (22.8% vs 16.8%,
ASD 15.0%) and neuropathy (25.4% vs 20.9%, ASD
10.6%) when compared with patients without a prescrip-
tion. This discrepancy was greatest between patients
prescribed a GLP-1 RA alone and patients without a
prescription for either drug class (online supplemental
table S1). Conversely, patients who were prescribed a
GLP-1 RA only and both a GLP-1 RA and SGLT2i had
lower proportions of baseline CVD (19.6% vs 24.0% (ASD
10.8%) and 17.6% vs 24.0% (ASD 16.0%), respectively)
and baseline cancer (11.9% vs 16.4% (ASD 12.9%), and
10.0% vs 16.4% (ASD 16.4%), respectively) compared
with patients who were not prescribed GLP-1 RAs
and/or SGLT?2is. Patients who were prescribed SGLT2is
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only and both a GLP-1 RA and SGLT2i had lower propor-
tions of baseline nephropathy (21.0% vs 25.4% (ASD
10.4%), and 20.2% vs 25.4% (ASD 12.4%), respectively)
and baseline anxiety (14.5% vs 20.8% (ASD 16.7%), and
16.4% vs 20.8% (ASD 11.5%), respectively) compared
with patients who were not prescribed GLP-1 RAs
and/or SGLT2is. Another observation considered as
a meaningful difference was the greater proportion
of patients with HF (13.5% vs 9.8%, ASD 11.3%) and
smaller proportion of patients with depression (15.0% vs
20.0%, ASD 13.1%) among those prescribed an SGLT2i
when compared with patients without a prescription for
GLP-1 RA/SGLT2i (9.8%). People prescribed SGLT?2is-
only or both GLP-1 RA and SGLT?2i had a lower burden of
comorbidities as evidenced by a lower baseline Charlson
Comorbidity Index score compared with people without
a prescription for GLP-1 RA/SGLT2i. People prescribed
GLP-1 RA or SGLT2i or GLP-1 RAs-only had the greatest
differences in baseline antidiabetic drug and ASCVD-
related drug burden compared with those without
GLP-1 RA/SGLT2i (online supplemental table S1).
Higher percentages of baseline myocardial infarction,
ischemic stroke, other coronary heart disease, or periph-
eral artery disease were found between those prescribed
SGLT2is only and those without a prescription for
GLP-1 RA or SGLT?2i. Additionally, greater proportions of
myocardial infarction and other coronary heart disease
at baseline were observed in those prescribed both
GLP-1 RA and SGLT2i compared
with those without a prescription for
GLP-1 RA or SGLT2i (online supplemental table S1).

DISCUSSION

This study provides updated information on the use of
GLP-1 RAs and SGLT2is in patients with T2D and ASCVD
in clinical practice in the USA. The TriNetX Data-
works—USA network includes a vast number of patients
throughout different regions of the USA. Consequently,
the recent longitudinal EHR de-identified data from
this network have enabled a large-scale assessment of
prescribing patterns that may reflect the current usage
of these drugs in the USA. Our findings demonstrate
that the proportion of patients prescribed a GLP-1 RA
and/or an SGLT2i has increased over time, with similar
increases observed when evaluating both prevalent and
incident use of GLP-1 RAs and/or SGLTZ2is. Despite the
observed increases, the use of these agents was low—even
in 2022. In our study, the most recent prevalent and inci-
dent use rates of a GLP-1 RA or SGLTZ2i in patients with
T2D and ASCVD were only 27.1% and 17.0%, respec-
tively. These data are comparable to previous studies, in
which trends in the use of GLP-1 RA and SGLI2i were
estimated for earlier years. For example, Arnold e al,
using data from more than a million US people from an
outpatient diabetes registry, reported an increase in the
percentage prescribed a GLP-1 RA or SGLT?2i from 7.3%
in 2018 to 28.8% in 2019.” Interestingly, this study also

found greater prevalent use of these agents in patients
without established CV or renal disease (25.5%) than
in those with these comorbidities (18.3%). Meanwhile,
a study of 1,590 patients with diabetes (95.7% having
T2D) enrolled in the prospective US-based observational
study (who were recruited in 2016-2018 and followed
up over 2 years, reported a small increase in the propor-
tion prescribed an SGLT2i or GLP-1 RA during this time,
from 15.0% to 17.4%."* Another study by Nanna et al
using EHR data from >320,000 patients with T2D and
ASCVD in US community practice reported an increase
in the proportion using SGLT?2is from 5.8% to 12.9%
between January 2018 and early 2021."° The use of GLP-1
RAs increased during this interval from 6.9% to 13.8%,
and use of either agent increased from 11.4% to 23.2%.

Prevalent and incident rates for the combined use of
GLP-1 RA and SGLT2i also increased over the studied
time periods of our analysis. Recent evidence indeed
supports the combination, and therefore increased
use, of SGLT2i and GLP-1 RAs, which may have addi-
tive benefits in people with T2D. In people with inade-
quately controlled T2D (SUSTAIN 9 trial), subcutaneous
semaglutide once weekly (OW, 1 mg) added to SGLT2i
resulted in a 1.5% glycated hemoglobin (HbAlc) reduc-
tion as well as a greater proportion of people achieving
25% and 210% weightloss compared with add-on placebo
(49.9% vs 8.2% and 15.1%versus 1.4%, respectively)
after 30 weeks of treatment.'® Additionally, a UK observa-
tional database analysis found that GLP-1 RA and SGLT2i
combination in people with T2D was significantly associ-
ated with a 30% risk reduction for MACE and a 57% risk
reduction for HF compared with re%imens that did not
involve SGLT2i or GLP-1 RA agents.'

The patient populations with and without a prescrip-
tion for a GLP-1 RA/SGLT2i in our study were broadly
similar. However, consistent with the observations of
Arnold et al,” we found that patients without a prescrip-
tion tended to be older and possibly less well managed as
evidenced by the number of existing antidiabetic medi-
cations. The reasons for such discrepancies are unclear.
It may be that patients without a prescription are more
likely to be following lifestyle/dietary, rather than phar-
macological management strategies. Concerns over
polypharmacy, institutional and/or geographical varia-
tions, or higher out-of-pocket costs may also contribute
to the observed discrepancies. There is clearly a need
to further investigate the reasons why prescriptions for
GLP-1 RAs/SGLI2is are or are not given to patients
with T2D and comorbidities for which these agents are
indicated.

While differences in designs, dates, and the compo-
sition of cohorts in these various studies all likely
contribute to the variation observed in the proportions of
patients prescribed GLP-1 RA or SGLTZ2i, it is clear from
all of these investigations and our large-scale study that
there are significant proportions of treatment-eligible
patients who are not prescribed either agent. Several
reasons have been suggested to account for the relatively
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limited use of GLP-1 RA and SGLTZ2i compared with the
high prevalence of concurrent T2D and ASCVD. These
include clinical inertia and a lack of practical knowl-
edge on the use of these agents, and concerns about
potential adverse effects, patient fear of injections (most
GLP-1 RAs are given subcutaneously), and the challenges
of polypharmacy in elderly patients.' > * Furthermore, the
studies reported by Arnold et al'* and Nanna et al'” found
evidence of socioeconomic factors impacting the likeli-
hood of a patient with T2D and ASCVD receiving a GLP-1
RA or SGLT?2i.

Another potential barrier to use concerns the locus
of care. GLP-1 RAs and SGLI2is are now familiar to
and widely used by diabetologists, but patients with T2D
and incident or chronic ASCVD may be receiving more
regular contact with cardiology departments. While our
study could not establish the specialty of the prescribers,
previous studies demonstrated that GLP-1 RAs'™ and
SGLT2is'" were relatively infrequently prescribed by
cardiologists. Indeed, the assessment of patients with
diabetes and ASCVD in a previous study found that those
treated by cardiologists (when compared with treatment
by primary care and other specialists) were notably less
likely to be on SGLT2is and GLP-1 RAs (OR, 0.65 [0.42—
1.000]." This may be due in part to cardiologists’ relative
lack of experience or confidence with these medications,
and the fact that they are considered to be “diabetes
drugs”.**'* Furthermore, there may be unclear interdis-
ciplinary boundaries in the care of T2D with comorbid
CVD, hence optimum care might follow the establish-
ment of a multidisciplinary team-based approach to
cardiometabolic risk management.” '* Nevertheless,
there have been recent increases in the use of SGLT2is,
especially, by cardiologists, likely driven by the expan-
sion of the indications for these agents to include use in
HF,? and recommendations for using SGLT2is to prevent
HF hospitalization and other CV endpoints in patients
with and without T2D have been made in recent cardiac
societies’ guidelines.”” Awareness of the CV benefits of
GLP-1 RAs and the combination of GLP-1 RAs with
SGLT?2is may still need to be improved.

Our analysis benefits from several strengths including
a large, longitudinal, observational dataset offered by
the TriNetX Dataworks—USA network database, which
provides key clinical patient information and a real-
world indication of prescription behaviors over the last
5 years in the USA. Further, our analysis provided a dual
study design approach to ensure both prevalent and
incident use of GLP-1 RA and SGLT2is were captured.
Importantly, our analysis builds on previous studies and
provides a necessary update, representative of the last 5
years, regarding the use of therapeutic agents that remain
key in T2D and ASCVD management guidelines.

Limitations

There are some limitations that need to be accounted
for in the interpretation of the data. While the database
included data indicating patients’ medication orders, it

did not include information on whether the patient filled
the prescription, insurance type, or on the actual use of
medication. Furthermore, information was not available
for prescriber type or socioeconomic status, so we could
not carry out potentially informative analyses with data
stratified by the specialty of the prescribers or socioeco-
nomic determinants of health. Other factors that may be
associated with the use of GLP-1 RA and/or SGLT2i such
as HbAlc levels or ASCVD severity were not evaluated in
our analysis, but indeed warrant further investigation.
For the cross-sectional analysis, baseline demographic
and clinical characteristics of patients were not described
because of the lack of a well-defined index date and base-
line period. The study population was derived from a
limited network of healthcare organizations with a vari-
able distribution across the USA, therefore caution is
needed when the results are generalized to the entire US
population.

In conclusion, the prescription of GLP-1 RAs/SGLT2is
among people with T2D and ASCVD has increased in
the USA since 2018, yet the use is still suboptimal in
this population. Although these medications are recom-
mended for CV risk reduction in such patients by widely
used T2D management guidelines, the new use of
GLP-1 RA or SGLT2i in this population was only 17.0% in
2022, which implies that an immediate call for action is
required. Further research is warranted to better under-
stand the barriers to guideline adherence.
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