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ABSTRACT

Introduction: There is limited published litera-
ture on longitudinal utilization of glucose-low-
ering agents (GLAs) among patients with type 2
diabetes (T2D) and cardiovascular disease (CVD
or risk of CVD). This retrospective, observa-
tional study aimed to provide updated evidence
on patient characteristics and utilization of
GLAs among patients with T2D and CVD or risk
of CVD in the United States.
Methods: This was a cross-sectional evaluation
of patients with T2D aged 50–89 years with
annual continuous enrolment in a Medicare
Advantage and Prescription Drug plan, identi-
fied from administrative claims data (Humana
Research Database). Patients with T2D and
atherosclerotic cardiovascular disease (ASCVD)
or heart failure (HF) (CVD cohort), or T2D and
an additional CVD risk factor without pre-

existing CVD (CVD risk cohort) were identified
from 2015 to 2019. Patients were followed from
their first observed ASCVD/HF diagnosis or CVD
risk factor for each year they were continuously
enrolled or until occurrence of a CVD diagnosis
(CVD risk cohort only). Use of GLA classes were
reported by year, cohort, and age groups
(50–64 years and C 65 years).
Results: The percentage of patients on sodium-
glucose co-transporter-2 inhibitors (SGLT-2is),
glucagon-like peptide-1 receptor agonists (GLP-
1 RAs), and GLP-1 RAs with proven cardiovas-
cular benefit, respectively, increased from 2015
to 2019 among C 65 years (CVD cohort:
1.1–3.4%, 1.6–4.0%, and 1.2–3.8%; CVD risk
cohort: 1.4–3.7%, 2.0–4.3%, and 1.5–4.1%); and
among 50–64 years (CVD cohort: 2.6–7.3%,
4.3–10.1%, and 3.4–9.4%; CVD risk cohort:
3.3–6.8%, 4.6–9.6%, and 3.5–8.9%).
Conclusions: Although use of SGLT-2is and
GLP-1 RAs increased over time, overall utiliza-
tion of these agents in patients with T2D and
ASCVD/HF or at risk for ASCVD/HF remained
low, especially for those aged C 65 years.

PLAIN LANGUAGE SUMMARY

Sodium-glucose co-transporter-2 inhibitors
(SGLT-2is) and glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) are types of glucose-low-
ering medications for patients with type 2

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s13300-022-01320-1.

R. Nair � S. Cowburn
Humana Healthcare Research, Inc., Louisville, KY,
USA

R. Mody (&) � M. Yu � M. Konig
Eli Lilly and Company, Indianapolis, IN, USA
e-mail: mody_reema@lilly.com

T. Prewitt
Humana Inc., Louisville, KY, USA

Diabetes Ther (2022) 13:1921–1932

https://doi.org/10.1007/s13300-022-01320-1

http://orcid.org/0000-0002-3442-1714
https://doi.org/10.1007/s13300-022-01320-1
https://doi.org/10.1007/s13300-022-01320-1
https://doi.org/10.1007/s13300-022-01320-1
https://doi.org/10.1007/s13300-022-01320-1
http://crossmark.crossref.org/dialog/?doi=10.1007/s13300-022-01320-1&amp;domain=pdf
https://doi.org/10.1007/s13300-022-01320-1


diabetes (T2D). The American Diabetes Associ-
ation, the American Association of Clinical
Endocrinologists, and American College of
Endocrinology have recommended these medi-
cations for patients who have been diagnosed
with T2D and atherosclerotic cardiovascular
disease or heart failure (ASCVD/HF). The pur-
pose of this study was to find out how many
patients in a US-based health insurance popu-
lation with T2D and ASCVD/HF were treated
with SGLT-2is, GLP-1 RAs, and other glucose-
lowering medications from 2015 to 2019. Using
insurance claims data, we identified 50- to
89-year-old patients with T2D and either
ASCVD/HF or at least one risk factor for ASCVD/
HF. We tracked the number of patients with
T2D and either ASCVD/HF or ASCVD/HF risk
factors who were using different glucose-lower-
ing medications. Glucose-lowering medications
were used in most patients (60–78%), but fewer
than 11% of patients aged 50–64 years, and
fewer than 5% of patients over 65 years of age
were prescribed SGLT-2i and GLP-1 RA medica-
tions, despite clinical guidelines recommending
their use for the above-mentioned indications.
Increasing awareness among healthcare provi-
ders may be required to ensure patients with
T2D and ASCVD/HF or ASCVD/HF risk factors
are prescribed the guideline-recommended car-
dioprotective glucose-lowering agents.

Keywords: Type 2 diabetes; Cardiovascular
disease; Sodium-glucose co-transporter-2
inhibitors; Glucagon-like peptide-1 receptor
agonists; Treatment patterns

Key Summary Points

Why carry out this study?

Sodium-glucose co-transporter-2
inhibitors (SGLT-2is) and glucagon-like
peptide-1 receptor agonists (GLP-1 RAs)
with proven cardiovascular benefit are
recommended per current guidelines for
patients with type 2 diabetes (T2D) and
atherosclerotic cardiovascular disease
(ASCVD) or heart failure (HF) or at risk for
ASCVD/HF. However, published
information on treatment patterns of such
patients in the United States is limited.

The aim of this study was to evaluate
treatment patterns of classes of glucose-
lowering agents for patients with T2D and
ASCVD/HF (CVD cohort) or T2D and at
risk for ASCVD/HF (CVD risk cohort) from
2015 to 2019.

What was learned from the study?

SGLT-2i and GLP-1 RA use was low in
patients aged C 65 years (CVD cohort:
1.1–3.4% and 1.6–4.0%, CVD risk cohort:
1.4–3.7% and 2.0–4.3%) and 50–64 years
(CVD cohort: 2.6–7.3% and 4.3–10.1%;
CVD risk cohort: 3.3–6.8% and 4.6–9.6%).

Although the American Diabetes
Association, the American Association of
Clinical Endocrinologists, and the
American College of Endocrinology
recommend SGLT-2is and GLP-1 RAs,
their use is low.

Efforts should be made to identify the
reasons for lower use and evaluate these
patterns as more recent data become
available.

INTRODUCTION

In the United States (US), type 2 diabetes (T2D)
accounts for C 90.0% of all diabetes cases [1].
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Cardiovascular diseases (CVD) such as
atherosclerotic CVD (ASCVD) and heart failure
(HF) are the major causes of morbidity and
mortality in people with T2D [2]. Major risk
factors for ASCVD and HF among individuals
with T2D include hypertension, dyslipidemia,
obesity, smoking, chronic kidney disease (CKD),
family history of premature coronary disease,
and albuminuria [2]. A recent systematic review
reported that coronary heart disease, HF, and
stroke affected 21.2, 14.9, and 7.6% of adults
with T2D, respectively [3]. Moreover, compared
to people without T2D, those with T2D had a
2.0–4.0 times higher risk for coronary heart
disease and ischemic stroke and 1.5–3.6 times
higher risk of mortality, resulting in reduced life
expectancy [4, 5].

Large cardiovascular outcomes trials of
sodium-glucose co-transporter-2 inhibitors
(SGLT-2is: empagliflozin, canagliflozin, and
dapagliflozin) and glucagon-like peptide-1
receptor agonists (GLP-1 RAs: liraglutide,
semaglutide, dulaglutide) conducted over the
past decade have demonstrated a lower risk of
death from cardiovascular causes, nonfatal
myocardial infarction, and nonfatal stroke
among patients with T2D and high cardiovas-
cular risk [6–10]. Considering this evidence, as
early as 2017, the American Diabetes Associa-
tion (ADA) and the American Association of
Clinical Endocrinologists and American College
of Endocrinology recommended using empa-
gliflozin and liraglutide in patients with
comorbid ASCVD for cardiovascular benefit,
with more recent guideline updates including
canagliflozin, dapagliflozin, semaglutide, and
dulaglutide [11–14]. Moreover, SGLT-2is and
GLP-1 RAs are currently recommended as part
of glucose-lowering regimens for patients with
or at risk for ASCVD, HF, and CKD, independent
of a patient’s baseline glycated hemoglobin
levels and use of metformin as first-line treat-
ment [12, 13].

Despite the availability of published evi-
dence on the cardiovascular benefits of SGLT-
2is and GLP-1 RAs since 2015 and recommen-
dations of their use in clinical guidelines since
2017, there is limited understanding of the
utilization patterns of these and other classes of
glucose-lowering agents (GLAs) among patients

with T2D and ASCVD/HF or at risk for ASCVD/
HF. Only three studies have evaluated treat-
ment patterns for patients with T2D and ASCVD
[15, 16] or HF [17] using data from 2017 or later,
i.e., post ADA recommendation for SGLT-2is
and GLP-1 RAs. Additionally, these studies were
conducted in either newly diagnosed patients
with T2D, patients with established ASCVD or
HF, or over\ 5 years. Therefore, the goal of the
current observational, retrospective, study was
to provide more recent evidence on the uti-
lization of different classes of GLAs by each year
over a 5-year period (2015–2019) in patients
with T2D and existing ASCVD/HF (CVD cohort)
or at risk for ASCVD/HF (CVD risk cohort)
enrolled in a Medicare Advantage and Pre-
scription Drug (MAPD) plan.

METHODS

Data Source and Study Design

This retrospective, cross-sectional study used
administrative claims data from the Humana
Research Database (Louisville, KY) from January
1, 2015 to December 31, 2019. Humana, a large
national health and wellness company, pro-
vides Medicare Advantage, a stand-alone pre-
scription drug plan, and commercial health
insurance across the US. This database contains
de-identified enrolment information linked to
medical (inpatient, emergency department, and
outpatient); laboratory; and pharmacy claims
data for individuals enrolled in Medicare or
commercial health plans across the US. Some
laboratory results data are available for * 60%
of the patients. The Humana Healthcare
Research Human Subject Protection Office
reviewed this study and determined that it did
not constitute human subject research and
hence formal patient consent was not required.
Only authorized employees of Humana
Healthcare Research had access to de-identified,
member-level data for analysis.

This study focused on patients with T2D
enrolled in MAPD plans. This study included
two cohorts—patients with T2D and existing
ASCVD/HF (CVD cohort) and patients with T2D
and at risk for ASCVD/HF (CVD risk cohort).
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Given the differences in treatment of older
adults with T2D compared to younger adults,
the study also evaluated GLA utilization by age
group (50–64 years and C 65 years) within each
cohort.

Patient Selection

Patients with C 2 claims with T2D diagnosis
codes (International Classification of Diseases,
Ninth Edition [ICD-9] 250.x0, 250.x2; Interna-
tional Classification of Diseases, Tenth Edition
[ICD-10] E11; Supplementary material Table S1)
on different dates during a calendar year
(2015–2019) and continuous enrolment in
MAPD during the evaluation calendar year were
included in the study. Patients were 50–89 years
at the time of identification of T2D. Individuals
with claims for type 1 diabetes and/or individ-
uals with end-stage renal disease (renal trans-
plant or dialysis) or with evidence of stage V
CKD (estimated glomerular filtration
rate\ 15 ml/min/1.73 m2) at any time during
the study were excluded.

Individuals with T2D were assigned to the
CVD cohort and CVD risk cohort on an annual
calendar year basis. To be included in the CVD
cohort, patients had to have C 1 inpatient
claim (primary) or C 2 outpatient claims for
ASCVD/HF diagnosis or CVD procedures (Sup-
plementary material Table S1) in the same cal-
endar year as the T2D diagnosis or during
subsequent calendar years after the T2D diag-
nosis. ASCVD diagnosis included myocardial
infarction, acute coronary syndrome, carotid
arterial disease, transient ischemic attack, coro-
nary artery disease, unstable angina, ischemic
stroke, and peripheral artery disease. After
identification and classification to the CVD
cohort for a given calendar year, patients were
included as part of that cohort for the subse-
quent years as long as they were enrolled in a
MAPD plan during each calendar year.

For inclusion in the CVD risk cohort,
patients were required to have evidence of risk
factors for ASCVD/HF during the same calendar
year as the T2D diagnosis or during subsequent
years after the T2D diagnosis (Supplementary
material Table S2). These risk factors included

CKD, hypertension, hyperlipidemia, microal-
buminuria/macroalbuminuria, obesity, and
smoking. If patients in the CVD risk cohort had
an ASCVD/HF diagnosis or procedure in a given
year, they were excluded from the CVD risk
cohort for that year as well as any subsequent
years.

Variables

Baseline demographic characteristics including
age, sex, race/ethnicity, geographic location,
and population density were evaluated. Patients
eligible for both Medicare and Medicaid (dual
eligible) or eligible for low-income subsidy
(Medicare beneficiaries with income below
150% of poverty and limited resources; eligible
for additional premium and cost-share assis-
tance for prescription drugs under the Medicare
Part D program) were flagged.

Use of different classes of GLAs for each year
over the 5-year period was reported. The classes
of GLAs included biguanides, sulfonylureas,
thiazolidinediones, amylin agonists, megli-
tinides, a-glucosidase inhibitors, dipeptidyl
peptidase-4 inhibitors, insulin, SGLT-2is, and
GLP-1 RAs (Supplementary material Table S3).
As per the Food and Drug Administration,
SGLT-2is with proven cardiovascular benefit
include empagliflozin, canagliflozin, and dapa-
gliflozin. GLP-1 RAs with proven cardiovascular
benefit (liraglutide, injectable semaglutide, and
dulaglutide) are considered cardioprotective
GLP-1 RAs. Oral semaglutide was not marketed
during the study period, and therefore use of
the oral form of semaglutide was not assessed.
Patients were classified as receiving medication
for that class if they had at least one prescrip-
tion claim for that medication at any point
during the year. If patients were on medications
in multiple classes, they were counted in each
class.

STATISTICAL ANALYSIS

The proportion of patients with T2D and exist-
ing ASCVD/HF and the proportion of patients
with T2D and[1 risk factor for ASCVD/HF
without evidence of ASCVD/HF diagnosis was
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assessed in the overall cohort. Descriptive
analyses were used to characterize demographic
characteristics and utilization patterns of GLAs.
Means and standard deviations (SD) and med-
ian and interquartile range (IQR) were reported
for continuous variables while frequencies and
percentages were reported for categorical
variables. Medication utilization patterns was
analyzed and reported for both cohorts seg-
mented by year and patient age (50–64 years
and C 65 years).

RESULTS

After applying all inclusion and exclusion cri-
teria, the number of patients with T2D ranged
from 525,731 in 2015 to 908,153 in 2019
(Fig. 1). From 2015 to 2019, the number of
patients in the CVD cohort ranged from
177,254 to 416,149 while the number of
patients in the CVD risk cohort ranged from
340,885 to 485,456. The following sections

report the characteristics of patients with
ASCVD/HF or at-risk for ASCVD/HF among
patients with T2D.

CVD Cohort

Demographic Characteristics
At the time of inclusion, the mean (SD) age of
patients was 74.5 (6.1) years and 59.7 (3.5) years
in the C 65 years and 50–64 years groups,
respectively. The majority of patients in the
study were men, White, living in the South, and
in urban areas of the US. The proportion of
patients eligible for low-income subsidy/dual
eligible was 21.6% and 45.3% in the C 65 years
and 50–64 years groups, respectively (Table 1).

Glucose-Lowering Agent Use
The use of GLAs from 2015 to 2019 ranged from
60.9 to 69.9% among patients aged C 65 years,
and from 71.8 to 77.1% among patients aged
50–64 years. Biguanides and sulfonylureas were
commonly used in both groups, although a

Fig. 1 Study design and patient attrition. The figure rep-
resents the patient attrition for each year. The dotted line
represents patients excluded as per the criteria each year.
Patients with ASCVD/HF were included in the CVD
cohort and patients at risk for ASCVD/HF were included
in the CVD risk cohort. ** ‘‘prior’’ evaluation only applies

to 2016 onwards. To identify patients with T2D in 2015,
we only looked at 2015 claims. ASCVD atherosclerotic
cardiovascular disease, CKD chronic kidney disease, CVD
cardiovascular disease, ESRD end-stage renal disease, HF
heart failure,MAPD Medicare Advantage and Prescription
Drug, T1D type 1 diabetes mellitus, T2D type 2 diabetes
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Table 1 Demographic characteristics of patients with T2D

Parameter CVD cohort CVD risk cohort

‡ 65 years
patients
(n = 496,659)

50–64 years
patients
(n = 74,778)

‡ 65 years
patients
(n = 683,624)

50–64 years
patients
(n = 137,561)

Age in years

Mean [SD] 74.5 [6.1] 59.7 [3.5] 72.7 [5.8] 59.0 [3.7]

Median {IQR} 74 {10.0} 60 {6.0} 71 {8.0} 60 {6.0}

Sex, n (%)

Men 266,513 (53.7) 42,934 (57.4) 296,359 (43.4) 63,903 (46.5)

Women 230,146 (46.3) 31,844 (42.6) 387,265 (56.6) 73,658 (53.5)

Race/ethnicity, n (%)

White 381,341 (76.8) 54,704 (73.2) 500,622 (73.2) 96,946 (70.5)

Black 81,973 (16.5) 16,441 (22.0) 126,525 (18.5) 32,795 (23.8)

Other 29,239 (5.9) 3199 (4.3) 49,142 (7.2) 6988 (5.1)

Unknown 4106 (0.8) 434 (0.6) 7335 (1.1) 832 (0.6)

Geographic location, n (%)

Northeast 14,067 (2.8) 2192 (2.9) 21,626 (3.2) 4909 (3.6)

Midwest 95,244 (19.2) 14,493 (19.4) 146,848 (21.5) 27,604 (20.1)

South 339,161 (68.3) 52,700 (70.5) 433,334 (63.4) 91,844 (66.8)

West 48,187 (9.7) 5393 (7.2) 81,816 (12.0) 13,204 (9.6)

Population density, n (%)

Urban 311,832 (62.8) 41,484 (55.5) 416,594 (60.9) 75,449 (54.8)

Suburban 121,415 (24.4) 21,043 (28.1) 174,736 (25.6) 38,968 (28.3)

Rural 51,699 (10.4) 10,906 (14.6) 77,804 (11.4) 20,805 (15.1)

Unknown 11,713 (2.4) 1345 (1.8) 14,490 (2.1) 2339 (1.7)

Low-income subsidy and/or dual eligible,
n (%)

107,288 (21.6) 33,910 (45.3) 129,213 (18.9) 60,380 (43.9)

A total of 150,255 patients appear in both the ’CVD risk’ and ’CVD’ cohorts, i.e., patient progressed from having risk
factors for CVD to having a CVD diagnosis during the period 2015 to 2019. By age group, the number of patients who
appear in both CVD risk and CVD cohorts is n = 24,001 (50–64 years) and n = 126,254 (C 65 years), respectively
ASCVD atherosclerotic cardiovascular disease, IQR interquartile range, SD standard deviation, T2D type 2 diabetes
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decline in usage from 2015 to 2019 was
observed. Insulin use increased from 2015 to
2019 among patients aged C 65 years
(14.2–17.1%) and 50–64 years (24.4–27.3%).
From 2015 to 2019, use of SGLT-2is in patients
aged C 65 years increased from 1.1 (2015) to
3.4% (2019), GLP-1 RA from 1.6 to 4.0%, and
cardioprotective GLP-1 RA from 1.2 to 3.8%. A
similar trend was observed for patients aged
50–64 years: SGLT-2i usage increased from 2.6
to 7.3%, GLP-1 RA from 4.3 to 10.1%, and car-
dioprotective GLP-1 RA from 3.4 to 9.4%
(Fig. 2A and B).

CVD Risk Cohort

Demographic Characteristics
The mean (SD) age was 72.7 (5.8) years in
the C 65 years group and 59.0 (3.7) years in the
50–64 years group. In both groups, most
patients were female, White, living in the
South, and in urban areas of the US. The pro-
portion of patients eligible for low-income
subsidy/dual eligible was 18.9% for patients
aged C 65 years and 43.9% for patients aged
50–64 years (Table 1).

Glucose-Lowering Agent Use
The use of GLAs ranged from 62.7 to 73.6%
among patients aged C 65 years, and from 71.6

Fig. 2 Glucose-lowering agent use in patients aged C 65
and 50–64 years with T2D and ASCVD/heart failure
(CVD cohort). A, B Usage of glucose-lowering agents in
patients aged C 65 years and 50–64 years, respectively.
Cardioprotective GLP-1 RA includes liraglutide,
injectable semaglutide, or dulaglutide. Others include
amylin agonists, meglitinides, and alpha-glucosidase inhi-
bitors. Fixed-dose combinations including insulin deglu-
dec-liraglutide (subcutaneous) and insulin glargine-

lixisenatide (subcutaneous) were not shown since usage
was\ 0.5%. ASCVD atherosclerotic cardiovascular dis-
ease, CDPT GLP-1RAs cardioprotective glucagon-like
peptide-1 receptor agonists, CVD cardiovascular disease,
DPP-4is dipeptidyl peptidase-4 inhibitors, GLP-1 RAs
glucagon-like peptide-1 receptor agonists, SGLT-2is
sodium-glucose Co-transporter-2 inhibitors, TZD
thiazolidinediones
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to 77.9% among patients aged 50–64 years.
Biguanides and sulfonylureas were commonly
used in both groups, although a decline in usage
from 2015 to 2019 was observed. From 2015 to
2019, use of SGLT-2is in patients
aged C 65 years increased from 1.4 to 3.7%,
GLP-1 RA from 2.0 to 4.3%, and cardioprotec-
tive GLP-1 RA from 1.5 to 4.1%. A similar trend
was observed for patients aged 50–64 years but
at greater percentages. SGLT-2i usage increased
from 3.3 to 6.8%, GLP-1 RA from 4.6 to 9.6%,
and cardioprotective GLP-1 RA from 3.5 to 8.9%
(Fig. 3A and B).

DISCUSSION

The current study adds to the limited evidence
on use of GLAs among patients with T2D and
ASCVD/HF or with risk factors for these condi-
tions in the US. Additionally, in line with sev-
eral clinical guidelines recommending SGLT-2is
and GLP-1 RAs as first-line therapy in patients
with or at high risk for ASCVD/HF [12, 13], this
study evaluated the usage of SGLT-2is and GLP-
1 RAs with proven cardiovascular benefit over a
5-year time period.

Across both CVD and CVD risk cohorts,
biguanide and sulfonylurea use reduced over
time in both age groups, while SGLT-2i and
GLP-1 RA use increased, probably due to greater
knowledge and uptake of the latter in recent

Fig. 3 Glucose-lowering agent use in patients aged C 65
and 50–64 years with T2D and risk factors for
ASCVD/heart failure (CVD risk cohort). A, B Usage of
glucose-lowering agents in patients aged C 65 years and
50–64 years, respectively. Cardioprotective GLP-1 RA
includes liraglutide, injectable semaglutide, or dulaglutide.
Others include amylin agonists, meglitinides, and alpha-
glucosidase inhibitors. Fixed-dose combinations including
insulin degludec-liraglutide (subcutaneous) and insulin

glargine-lixisenatide (subcutaneous) were not shown since
usage was\ 0.4%. ASCVD atherosclerotic cardiovascular
disease, CDPT GLP-1RAs cardioprotective glucagon-like
peptide-1 receptor agonists, CVD cardiovascular disease,
DPP-4is dipeptidyl peptidase-4 inhibitors, GLP-1 RAs
glucagon-like peptide-1 receptor agonists, SGLT-2is
sodium-glucose Co-transporter-2 inhibitors, TZD
thiazolidinediones
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years. In the CVD cohort, use of SGLT-2i and
GLP-1 RA was higher among patients aged
50–64 years than C 65 years. This is consistent
with Weng et al.’s 2015 study [18] wherein use
among patients aged 45–64 years was higher
than patients aged C 65 years for both SGLT-2i
(13.1 vs. 3.8%) and GLP-1 RA (10.9 vs. 4.5%).
Similarly, in the CVD risk cohort, use of SGLT-2i
and GLP-1 RA was also higher among patients
aged 50–64 years than C 65 years, which is in
line with Weng et al. [18], wherein use of SGLT-
2i (12.9 vs. 4.9%) and GLP-1 RA (9.8 vs. 4.9%)
was higher among patients without ASCVD
aged 45–64 years than C 65 years in 2015.

Although we observed increased use of SGLT-
2i and GLP-1 RA over the study period, overall
utilization of these agents was low, particularly
among the elderly. A similar trend was noted by
Mahtta et al. [16] among patients with T2D and
ASCVD, and by Hamid et al. [19] in a study on
patients with T2D, with and without CVD. In
the former, only 11.2% and 8.0% of patients
received SGLT-2is and GLP-1 RAs, respectively,
across 130 Veterans Affairs facilities in the US.
In Hamid et al.’s study [19], expanded indica-
tions for empagliflozin and liraglutide resulted
in higher new quarterly prescriptions. Primary
care physicians and endocrinologists, but not
cardiologists, accounted for majority of the
increased prescriptions of SGLT-2is and GLP-1
RAs. Cardiologists may be hesitant to prescribe
these classes as they may still consider these
medications as first-line glucose-lowering
agents rather than cardioprotective agents [19]
and do not want to interfere with the treatment
of T2D which is usually owned by the primary
care physician or endocrinologist. Although our
study did not evaluate the reasons for low use of
SGLT-2is and GLP-1 RAs, it could be associated
with the route of administration (in-
jectable route for GLP-1 RAs), adverse effects,
and relatively higher cost of these agents [20].
Adverse events such as volume depletion due to
SGLT-2is also needs to be considered. Finally,
these agents may not be affordable for the
elderly, who may already be on multiple medi-
cations. It should also be noted that a greater
proportion of adults aged C 65 years in both
cohorts of our study did not fill a prescription
for any GLA.

Large cardiovascular outcomes trials [6–10]
and meta-analyses [21, 22] have reported the
cardiovascular benefit granted by specific SGLT-
2is and GLP-1 RAs in patients with T2D who are
at risk for or have ASCVD. However, the low
utilization of these agents, as shown in the
current study, by Mahtta et al. [16] and by
Hamid et al. [19], underscores the need for
changes in therapeutic strategies, wider dis-
semination of benefits of SGLT-2is and GLP-1
RAs, and exploration of the reasons for low use.

A major strength of this study is that it pro-
vides a snapshot of the demographic charac-
teristics and treatment patterns of GLAs among
patients with T2D with or at risk for ASCVD/HF.
Moreover, this study analyzed administrative
claims data of patients enrolled in a MAPD plan
administered by Humana, which is one of the
largest MAPD providers of health plans in the
US with broad reach and enrolment across the
country. However, since the study utilized data
from a US Medicare population, the results may
not be generalizable for younger patients
enrolled in commercial plans or patients out-
side of the US. Additionally, administrative
claims data are subject to certain limitations,
such as potential errors in coding and missing
data. We also could not present laboratory
results in detail as these results are only avail-
able for a limited proportion of individuals in
the database. Limited information was available
on diagnoses that occurred before the start of
the database; therefore, it was not possible to
ensure patients in the CVD risk cohort had not
had a CVD event before the start of the study
period. Among the risk factors used to distin-
guish the CVD risk cohort, smoking and obesity
were identified based on claims for smoking
cessation products and counseling, and diag-
nosis codes, respectively, and hence may be
underreported. We also did not consider the
length of therapy while assessing the use of
SGLT-2is and/or GLP-1 RAs.

CONCLUSIONS

This study provides a yearly cross-sectional view
from 2015 to 2019 of the use of various classes
of GLAs among patients with T2D with
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established ASCVD/HF or at risk for ASCVD/HF.
Despite an increase in usage during the study
period, the overall utilization of GLAs with
proven cardioprotective benefits (SGLT-2is and
GLP-1 RAs) remained low, especially in the
elderly. Greater awareness among healthcare
providers about recommended therapies, espe-
cially proven cardioprotective benefits of SGLT-
2is and GLP-1 RAs, and addressing potential
barriers to treatment can assist in cardiovascular
management and improve patient outcomes
among patients with T2D. As most recent
guidelines further support the use of GLP-1 RAs
and SGLT-2is, future studies should be con-
ducted to evaluate the change in the usage of
these medications among patients with T2D
and CVD or at risk for CVD.
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