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Abstract

Sodium-glucose cotransporter-2 inhibitors (SGLT2is) and glucagon-like peptide-1 receptor 

agonists (GLP1-RAs) reduce cardiovascular events and mortality in patients with type 2 diabetes 

mellitus (T2DM). We sought to describe trends in prescribing for SGLT2is and GLP1-RAs in 

diverse care settings, including (1) the outpatient clinics of a midwestern integrated health system 

and (2) small- and medium-sized community-based primary care practices and health centers in 

3 midwestern states. We included adults with T2DM and ≥1 outpatient clinic visit. The outcomes 

of interest were annual active prescription rates for SGLT2is and GLP1-RAs (separately). In the 

integrated health system, 22,672 patients met the case definition of T2DM. From 2013 to 2019, 

the overall prescription rate for SGLT2is increased from 1% to 15% (absolute difference [AD] 

14%, 95% confidence interval [CI] 13% to 15%, p <0.01). The GLP1-RA prescription rate was 

stable at 10% (AD 0%, 95% CI −1% to 1%, p = 0.9). In community-based primary care practices, 
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43,340 patients met the case definition of T2DM. From 2013 to 2017, the SGLT2i prescription 

rate increased from 3% to 7% (AD 4%, 95% CI 3% to 6%, p <0.01), whereas the GLP1-RA 

prescription rate was stable at 2% to 3% (AD 1%, 95% CI −1 to 1%, p = 0.40). In a fully 

adjusted regression model, non-Hispanic Black patients had lower odds of SGLT2i or GLP1-RA 

prescription (odds ratio 0.56, 95% CI 0.34 to 0.89, p = 0.016). In conclusion, the increase in 

prescription rates was greater for SGLT2is than for GLP1-RAs in patients with T2DM in a large 

integrated medical center and community primary care practices. Overall, prescription rates for 

eligible patients were low, and racial disparities were observed.

Type 2 diabetes mellitus (T2DM) affects >32 million people in the United States 

and is associated with an increased risk of cardiovascular disease (CVD) morbidity 

and mortality.1–4 Intensive glucose control improves microvascular disease but not 

macrovascular outcomes (such as CVD). In emerging clinical trial evidence, however, newer 

therapies—namely, sodium-glucose cotransporter-2 inhibitors (SGLT2is) and glucagon-like 

peptide-1 receptor agonists (GLP1-RAs)—have demonstrated significant reductions in 

major adverse cardiovascular events and mortality in patients with T2DM.5–11 Despite 

consensus recommendations from clinical organizations, delays in the uptake of newer 

therapies are often observed in the clinical setting.12,13 In an effort to inform strategies 

to enhance implementation practices, we sought to describe trends in prescribing patterns 

for SGLT2i and GLP1-RA medication classes in an integrated health system and in 226 

small- to medium-sized primary care practices in the Midwest. We also aimed to identify 

racial/ethnic differences in prescription rates for these therapies and to determine whether 

such disparities may be explained by demographic, clinical, or socioeconomic factors.

Methods

We identified patients with T2DM from 2 settings. The first group of patients received 

ambulatory care from Northwestern Medicine (NM)—a regional, integrated health system 

located in Chicago, Illinois and its surrounding suburbs. The second group included patients 

who received care from any of the 226 small- or medium-sized primary care practices 

and community health centers in Illinois, Indiana, and Wisconsin that participated in the 

federally funded Healthy Hearts in the Heartland (H3) research study.14,15

We queried the NM Enterprise Data Warehouse, using a previously validated computable 

phenotype, to identify patients with T2DM who presented for ≥1 outpatient clinic visit to 

primary care (general internal or family medicine), cardiology, endocrinology, or nephrology 

from January 1, 2013 to December 31, 2019.16,17 To be included in the study, patients had 

to have (1) ≥1 clinic visit with a code (International Classification of Diseases [ICD]-9 

or ICD-10) for T2DM and a prescription for an antihyperglycemic agent (Supplementary 

Table 1) listed within 90 days before or after the visit, (2) a coded T2DM diagnosis with 

an outpatient glycosylated hemoglobin A1c (HbA1c) value ≥6.5% within 90 days before 

or after the diagnosis date, and/or (3) any antihyperglycemic medication prescribed within 

90 days of an outpatient HbA1c value ≥6.5%. Given our focused patient population, we 

excluded patients aged <18 years or with a diagnos of type 1 diabetes, gestational diabetes, 
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medication-induced diabetes or hyperglycemia, chronic kidney disease (CKD) stage 5, and 

end-stage renal disease.17

We further defined a high-risk subgroup with an expanded inclusion profile to identify 

patients who met specific criteria listed in the American Diabetes Association (ADA) 

and American College of Cardiology (ACC) consensus recommendations for initiation of 

SGLT2i or GLP1-RA treatment. Criteria for patient inclusion in this subgroup were (1) 

pre-existing CVD, documented before or within 6 months of a qualifying clinic visit, (2) 

HbA1c ≥7.0% within 6 months of a qualifying clinic visit, and (3) a concurrent prescription 

for metformin. CVD was defined by ICD-9 and ICD-10 codes (based on previous studies), 

and included a history of (1) ischemic heart disease, (2) coronary revascularization, (3) 

stroke, (4) peripheral artery disease, or (5) heart failure (HF).18–20 The ICD codes used for 

each condition are listed in Supplementary Table 2.

Using the DeGAUSS (Decentralized Geomarker Assessment for Multi-Site Studies),21 we 

linked patient-level street addresses to census block geocodes. We then linked census block 

geocodes to 2018 national percentile rankings in the Area Deprivation Index, a measure 

of neighborhood disadvantage based on 17 education, employment, housing-quality, and 

poverty measures from the 2014 to 2018 American Community Survey.22,23 Each census 

block was binned in the 1% range according to level of disadvantage relative to other blocks 

across the United States, with 0 representing the lowest level of disadvantage and 100 

representing the highest level of disadvantage.

The H3 study (registered at ClinicalTrials.gov [NCT02598284]) is part of EvidenceNOW, 

a research network that is funded by the Agency for Healthcare Research and Quality 

and aims to improve care quality in small- and medium-sized primary care practices.14,15 

The study design and trial results have been published; briefly, H3 was a practice-level, 

randomized, comparative effectiveness study in 226 primary care practices to evaluate the 

effects of different quality improvement strategies to enhance care.14 A practice was eligible 

if it (1) was located in Wisconsin, Illinois, or Indiana, (2) was an adult primary care-focused 

facility, and (3) had ≤20 active primary care clinicians.14 For this study, we retrospectively 

reviewed individual patient data collected from practices that submitted electronic health 

records data consistently each year from January 1, 2013 to December 31, 2017 (2017 was 

the final full year of the H3 study). Inclusion was limited to adults who presented for a clinic 

visit with a coded (ICD-9 or ICD-10) diagnosis for T2DM. Exclusion criteria were the same 

as for the integrated health system patients.

We identified all SGLT2i (canagliflozin, dapagliflozin, empagliflozin, and ertugliflozin) 

and GLP1-RA (exenatide, lixisenatide, albiglutide, dulaglutide, liraglutide, and semaglutide) 

prescriptions, and their combinations, for patients who met eligibility criteria. We also 

collected data on antihypertensives, antihyperglycemics, diuretics, antiplatelets, and statins. 

To be defined as having a prescription, a patient was required to have a medication 

prescription within 90 days before or after the date of any clinic visit. In the integrated 

health system, a prescription was considered first-time if it was the initial prescription for an 

SGLT2i or a GLP1-RA in the NM Enterprise Data Warehouse.
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Co-morbidities were listed if documented ICD-9 or ICD-10 codes were recorded within 6 

months before or after a qualifying clinic visit.17 To increase CKD specificity, we used a 

previously reported method that defined a patient with CKD as having (1) an ICD-9 or 

ICD-10 code for CKD and (2) ≥2 estimated glomerular filtration rate measures (using the 

Modification of Diet in Renal Disease equation) of <60 ml/min/1.73 m2 >90 days apart 

during the study period.24

For each data source, patient demographics and characteristics were summarized as mean ± 

SD and number (percentage) of total patients. The primary analysis involved calculation 

of annual active prescription rates and trends for SGLT2i and GLP1-RA medications 

(separately) in the integrated health system and community primary care practices. Absolute 

differences in yearly prescription rates were calculated across the study period; a z test 

for proportions or Fisher’s Exact test, as appropriate, was used to determine whether the 

absolute differences were statistically significant. The Cochran-Armitage test for trend was 

used to assess stagnant versus increasing prescriptions over the analyzed period for each 

setting. To better ascertain usage rates among groups with varying levels of guideline 

indications, subgroup analyses were performed for patients in the integrated health system 

to assess yearly active medication rates by patient demographics, clinical characteristics, and 

co-morbidities. Race and ethnicity data were reported for non-Hispanic (NH) White, NH 

Black, and Hispanic patients. Additional investigation included a proportional breakdown, 

by year, of the prescribing practitioner specialty for all first-time SGLT2i and GLP1-RA 

medication prescriptions. Given limited data, subgroup and first-time prescriber analyses 

could not be completed with data from the community clinics. All statistical tests were 

2-sided; statistical significance was assessed at p <0.05 and was clinically contextualized by 

the magnitude of the point estimates.

To further investigate racial disparities in the high-risk cohort among patients with ≥1 

eligible encounter in 2019, we used multivariable logistic regression with logit link function 

to test the association of race/ethnicity with the prescription of SGLT2i and GLP1-RA 

medications. Models were sequentially adjusted for potential confounders, including (1) 

demographics (age, gender), (2) co-morbidities (history of CKD, history of atherosclerotic 

CVD, history of HF) and care team composition (seen by primary care only, seen by a 

specialist only, seen by both primary and specialist), and (3) markers of socioeconomic 

status (insurance type, Area Deprivation Index). For sensitivity analyses, we separated the 

prescription of SGLT2i and GLP1-RA medications into separate models and performed 

the same sequential adjustment. Missing values for the Area Deprivation Index (6% of the 

sample) were imputed using predictive mean matching. Analyses were performed using R 

3.5.4 and Python 3.8.5 software.

Results

We identified 22,672 patients in the integrated health system from January 1, 2013 to 

December 31, 2019 who met our case definition. Aggregate data for the group is listed 

in Table 1. Overall, the mean age was 65 ± 13 years; 47% were female, 62% were 

NH White, 12% were NH Black, and 11% were Hispanic. Co-morbidities included CKD 

(29%), ischemic heart disease (24%), HF (13%), ischemic stroke (6%), and peripheral 
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arterial disease (9%). The mean HbA1c level was 8 ± 1%, the mean body mass index 

was 33 ± 7 kg/m2, and 9% were current smokers. Prevalence of other medications 

included statins (82%), aspirin (69%), insulin (77%), metformin (83%), thiazolidinediones 

(18%), sulfonylureas (47%), dipeptidyl peptidase-4 inhibitors (16%), and any class of 

antihypertensives (74%).

Annual SGLT2i and GLP1-RA prescription rates are shown in Figure 1, Table 2. For all 

patients with T2DM, the prescription rate for SGLT2is was 1% in 2013 and increased to 

15% in 2019 (6-year absolute difference 14%, 95% confidence interval [CI] 13% to 15%, 

p <0.01, ptrend <0.01). In the overall group, rates of GLP1-RA use varied from 10% to 

15% during the study period (6-year absolute difference 0%, 95% CI −1% to 1%, p = 0.99, 

ptrend = 0.99). Trends in prescribing were largely similar between men and women; NH 

White patients consistently had the highest prescription rates, and NH Black patients tended 

to have the lowest rates (Table 3). Higher rates were seen in patients with HbA1c levels 

of 10.0% to 12.9%. Patients with ejection fraction (EF) <40% had lower prescription rates 

than patients with EF >50%, and prescription rates were higher in patients with glomerular 

filtration rates ≥60 ml/min/1.73 m2.

Among various clinician specialties (Table 4), endocrinology clinicians accounted for the 

highest number of first-time prescriptions for SGLT2is and GLP1-RAs, although this 

proportion decreased over time from 80% in 2013 to 29% in 2019 (6-year absolute 

difference −51%, 95% CI −46% to −56%, p <0.01). Primary care clinicians had an 

increase in prescriptions over the study period (8% to 57%, 6-year absolute difference 

49%, 95% CI 44% to 54%, p <0.01), and ultimately prescribed >50% of first-time 

prescriptions by 2019. The number of first-time prescriptions was lowest among nephrology 

and cardiology clinicians, remaining at <1% and 15%, respectively. Cardiology clinician 

first-time prescriptions increased slightly, from 9% in 2013 to 14% in 2019 (95% CI 3% to 

7%, p <0.01).

We identified 43,340 patients with T2DM from 20 community clinics from January 1, 2013 

to December 31, 2017. Aggregate data for this group are listed in Table 1. Body mass 

index and EF were not included in the data. A large number of values were missing for race/

ethnicity (66%) and laboratory (55% to 75%) data. Overall, the mean age was 63 ± 15 years; 

53% were female, 69% were NH White, 12% were NH Black, and 3% were Hispanic. Co-

morbidities included CKD (41%), ischemic heart disease (30%), HF (12%), ischemic stroke 

(8%), and peripheral arterial disease (9%). The mean HbA1c level was 10 ± 1%. Prevalence 

of other medications included statins (39%), aspirin (21%), insulin (16%), metformin (44%), 

thiazolidinediones (5%), sulfonylureas (19%), dipeptidyl peptidase-4 inhibitors (11%), and 

any class of antihypertensives (46%).

The results of the primary analysis in the H3 setting are shown in Table 5. SGLT2i 

prescriptions increased over time from 2% in 2013 to 7% in 2017 (4-year absolute difference 

5%, 95% CI 4% to 6%, p <0.01, ptrend <0.01), whereas GLP1-RA use remained stable at 2% 

to 3% (4-year absolute difference 1%, 95% CI 0% to 1%, p = 0.22, ptrend = 0.02). The most 

common antihyperglycemic for comparison was metformin, with prescription rates of 50% 

to 70%.
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The number of patients who had ≥1 eligible encounter and met specific high-risk criteria 

listed in the ADA and ACC guideline recommendations increased each year, from 335 in 

2013 to 1,395 in 2019 (Table 2). As shown in Figure 1, SGLT2i prescriptions increased from 

1% to 18% (6-year absolute difference 17%, 95% CI 13% to 21%, p <0.01, ptrend <0.01); 

GLP1-RA prescription rates in patients with HF increased from 4% to 17% (6-year absolute 

difference 13%, 95% CI 10% to 16%, p <0.01). High-risk patients also had an increase in 

GLP1-RA prescriptions, from 6% to 10% (6-year absolute difference 4%, 95% CI 1% to 

7%, p = 0.02, ptrend = 0.01).

In 2019, of the 1,395 patients who were considered high-risk by the ADA/ACC guidelines, 

340 (24%) were prescribed an SGLT2i or a GLP1-RA (Table 2); 26% of NH White patients, 

but only 16% of NH Black patients, had prescriptions. In the unadjusted model, NH Black 

patients had 47% lower odds (odds ratio 0.53, CI 0.35 to 0.79, p = 0.002) than NH White 

patients of being prescribed an SGLT2i or GLP1-RA (Table 6). In a model fully adjusted for 

age, gender, co-morbidities, care team composition, and markers of socioeconomic status, 

NH Black patients remained at similarly low odds (odds ratio 0.56, CI 0.34 to 0.89, p = 

0.016), compared with NH White patients, of being prescribed an SGLT2i or GLP1-RA 

(Table 3). Findings were similar in models that tested prescription rates for SGLT2is only 

but were different in models that tested prescription rates for GLP1-RAs only; in the latter, 

NH Black race was not associated with prescription rates in the adjusted model.

Discussion

In this analysis of SGLT2i and GLP1-RA medication prescription rates for patients with 

T2DM in an integrated health system and community primary care practices in the 

Midwest, we identified very low prescription rates for both classes of medication. Although 

prescription rates increased over time, the prevalence of both medication classes remained 

<25%. Similar rates and trends were found for a more narrowly defined, high-risk group of 

patients targeted in both ADA guidelines and ACC consensus recommendations. Rates for 

other medication classes with cardiovascular benefits (statins, aspirin, and antihypertensives) 

were notably higher. After metformin, the most common noninsulin antihyperglycemic 

class used was sulfonylureas, which have not been shown to reduce CVD mortality or 

morbidity.25

The highest prescription rates were seen in NH White patients with normal EF, with 

moderately elevated HbA1c levels, and without significant CKD. Black patients and those 

of Hispanic ethnicity had consistently lower prescription rates, despite their elevated CV 

risks at the population level.26,27 No differences based on patient gender, co-morbidities 

(with the exception of higher prescription rates among patients without CKD), or insurance 

status were observed. During the study period, randomized controlled trials demonstrated 

that patients with HF (with and without T2DM) derived a significant benefit from SGLT2is, 

but the presence of HF (regardless of EF) was not associated with increased prescription 

rates in this study.

Endocrinology clinicians prescribed the majority (initially >50%) of first-time SGLT2is 

and GLP1-RAs. Primary care clinicians increased prescription rates over time, possibly 
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because of a growth in the overall and relative numbers of primary care clinicians in the 

integrated health system. Notably, cardiology and nephrology clinicians initiated <15% and 

approximately 1%, respectively, of all prescriptions each year, although both specialties see 

a large number of patients with both T2DM and CVD.

Although the dynamics of clinician prescribing behaviors are not as well-studied as patient 

adherence factors, there is some evidence to support the possible impacts of specific 

influences.28–31 The substantial utilization gap may be related largely to novelty, as 

a majority of SGLT2is and GLP1-RAs have been introduced only in the last decade. 

The angiotensin receptor-neprilysin inhibitor sacubitril/valsartan, another recent medication 

shown to have a significant impact on HF morbidity and mortality, was approved for use 

by the Food and Drug Administration in 2015; it has reported prescription rates as low as 

13%.32,33 Furthermore, patent exclusivity and high medication launch prices can make novel 

therapies unaffordable for many patients.34 Patients frequently report medication cost as a 

barrier to adherence; this has an impact on prescription choices by their physicians.35–38 

Similarly, route of administration may affect patient preferences; the first oral GLP1-RA 

was not approved until 2019, and this may have impacted the prescription rates observed 

in this study. New medications are often utilized within a narrow scope of practice by 

select specialty clinicians before they are adopted more broadly among primary care 

clinicians and clinicians within other specialties.29,30 It can similarly take time for evidence 

to become incorporated into society guidelines; despite the first positive cardiovascular 

outcome trial release in 2016, the ADA and ACC did not highlight these medications in 

their recommendations until 2018.2,8 Ultimately, the slow uptake of novel medical therapies 

represents a critical challenge that contributes to adverse patient outcomes and increased 

health care costs. It represents an important opportunity for process improvements and 

implementation practices that are positioned to have a large impact on the quality and 

cost-effectiveness of health care in the United States.39,40

We observed persistent disparities between NH Black and NH White patients in the 

prescription of these therapies for the highest-risk patients in 2019, even after adjustment 

for demographics, co-morbidities, and markers of socioeconomic status. This is consistent 

with other studies in cardiovascular quality of care and is likely related to upstream social 

determinants of health—including structural racism and systemic barriers to optimal care

—that we could not measure in this study. This disparity has been cited previously for 

both medical and interventional therapies for CVD and T2DM.41–44 These disparities have 

been exacerbated further by the current pandemic and public health crisis.45 Although the 

underpinnings for this are complex and interconnected, they must be addressed as part of 

any comprehensive plan that aims to improve outcomes.46,47 In addition to the discussion 

presented here, several further strengths and limitations are noted in the Supplementary 

Material.

In conclusion, we found that SGLT2i and GLP1-RA prescription rates for patients with 

T2DM were very low—<25% for both primary and secondary prevention of CVD—despite 

existing guidelines and recommendations from expert professional societies. Rates were 

especially low among nonendocrinology specialists (e.g., cardiology and nephrology), who 

can have a large impact on the care of patients with T2DM in the future. Important 
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differences in current prescribing among racial/ethnic groups were also observed. Effective 

interventions to increase the use of proven medical therapies for patients with T2DM are 

urgently needed, given the persistently elevated rates of CVD morbidity and mortality 

among these patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in annual prescription rates for SGLT2 inhibitors and GLP-1 receptor agonists in 

integrated health system clinics, showing (A) an increase in prescription rates for SGLT2is 

and no significant change in prescription rates for GLP1-RAs in the overall cohort, and 

(B) a significant increase in SGLT2i prescription rates and a slight increase in GLP1-RA 

prescription rates in the high-risk patient cohort. Rates remain low overall in both cohorts.
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Table 1.

Characteristics of diabetes patients from both an integrated health system (2013–2019) and community 

primary care clinics (2013–2017).

Variable
Integrated health system clinics (n = 

22,672)
Community primary care practices* 

(n = 43,340)

Mean ± SD age at beginning of study period (years) 65 ± 13 63 ± 15

Women 10,575 (47%) 23,051 (53%)

Race/ethnicity

 Non-Hispanic White 14,004 (62%) 10,013 (69%)

 Non-Hispanic Black 2,730 (12%) 1,733 (12%)

 Hispanic 2,494 (11%) 386 (3%)

 Non-Hispanic Asian 1,332 (6%) 1,011 (7%)

 Other 1,019 (4%) 558 (4%)

 Missing 1,093 (5%) 28,802 (66%)

Insurance

 Private 9,522 (42%) NA

 Medicare 9,320 (41%) NA

 Medicaid 1,331 (6%) NA

 Self-Pay 1,176 (5%) NA

 Other 1,322 (6%) NA

Area Deprivation Index National Ranking (0–100)

 Median 38.84 NA

 25th percentile 23 NA

 50th percentile 36 NA

 75th percentile 53 NA

Smoking status†

 Current 1,988 (9%) 5,625 (13%)

 Former 7,462 (33%) NA

 Never 12,777 (56%)

 Unknown 355 (2%) 37,715 (87%)

Blood Pressure (mm Hg)‡

 Systolic 130 ± 15 131 ± 15

 Diastolic 75 ± 9 78 ± 9

BMI (kg/m2)‡ 33 ± 7 NA

Ejection Fraction (%)‡,§ 58 ± 12 NA

Glycated hemoglobin (%)‡ 7.5 ± 1.4 10.2 ± 2.0

Cholesterol (mg/dl)‡

 Total (mg/dl) 163 ± 39 183 ± 42

 Low-density lipoprotein (mg/dl) 86 ± 31 100 ± 34

 High-density lipoprotein (mg/dl) 45 ± 13 47 ±14

Mean ± SD Triglyceride (mg/dl)‡ 161 ± 103 177 ± 107
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Variable
Integrated health system clinics (n = 

22,672)
Community primary care practices* 

(n = 43,340)

Cardiovascular Disease

 Ischemic heart disease 5,469 (24%) 12,824 (30%)

 Coronary revascularization† 1,291 (6%) NA

 Ischemic stroke 1,323 (6%) 3,358 (8%)

 Peripheral artery disease 1,959 (9%) 4,020 (9%)

 Heart failure 2,949 (13%) 5,068 (12%)

Chronic kidney disease 6,553 (29%) 17,617 (41%)

Medications∥

 Statin 18,547 (82%) 16,703 (39%)

 Aspirin 15,534 (69%) 9,281 (21%)

 P2Y12 Inhibitor 3,361 (15%) 1,038 (2%)

 Insulin 17,531 (77%) 6,871 (16%)

 Metformin 18,791 (83%) 19,008 (44%)

 Thiazolidinediones 4,035 (18%) 2,307 (5%)

 Sulfonylureas 10,648 (47%) 8,416 (19%)

 Dipeptidyl peptidase 4 inhibitors 3,711 (16%) 4,743 (11%)

 Antihypertensives 16,872 (74%) 19,746 (46%)

Values are n (%) or mean ± standard deviation (SD).

*
Missing values were high in the community clinics, and ranged from 55% to 75%, when these values were known, they were left out of % 

calculations.

†
Smoking status was categorized as ever-smoker or non-smoker in the community clinic setting, current = ever-smoker here.

‡
For patients with more than one value over the study, the average of all values collected was used.

§
Ejection fraction and revascularization data was not available for patients from the community clinics.

∥
Usage at any time during the study period.
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Table 2.

Annual SGLT2 inhibitor and GLP1 receptor agonist use in the integrated health system clinics (2013–2019), 

overall and in high-risk patients.

Variable 2013 2014 2015 2016 2017 2018 2019 Absolute 
difference 2013–

2019

95% confidence 
interval

p Value for 
trend

Integrated health system patients, total population

Eligible patients (n) 4522 4747 4915 5103 5496 6342 16422 – – –

Medication users (n)

 SGLT2i 40 270 547 631 801 987 2405 – – P < 0.01

 GLP1-RA 471 578 682 679 722 940 1671 – – P = 0.99

 Total 495 742 1059 1135 1302 1639 3539 – – P < 0.01

Prescription Rate (%)

 SGLT2i 1% 6% 11% 12% 15% 16% 15% 14% 13%–15% –

 GLP1-RA 10% 12% 14% 13% 13% 15% 10% 0% −1%–1% –

 Total 11% 16% 22% 22% 24% 26% 22% 11% 10%–12% –

High-risk patient subgroup*

Eligible patients (n) 335 398 489 626 737 812 1395 – – –

Medication users (n)

 SGLT2i 4 12 37 76 107 140 249 – – P < 0.01

 GLP1-RA 21 30 49 52 73 96 142 – – P = 0.01

 Total 24 38 77 114 158 203 340 – – P < 0.01

Prescription Rate (%)

 SGLT2i 1% 3% 8% 12% 15% 17% 18% 17% 13%–21% –

 GLP1-RA 6% 8% 10% 8% 10% 12% 10% 4% 1%–7% –

 Total 7% 10% 16% 18% 21% 25% 24% 17% 12%–22% –

Usage rates equal the number of medication users divided by the total eligible per year.

*
This includes patients with diabetes, an A1c >7.0%, an ICD-9 or ICD-10 diagnosis of HF or atherosclerotic CVD and with an active prescription 

for metformin.
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Table 3

SGLT2 inhibitor or GLP1 receptor agonist use by demographic and clinical subgroups from the integrated 

health system clinics

Variable 2013 2014 2015 2016 2017 2018 2019

Absolute 
difference 2013–

2019
95% confidence 

interval

Eligible T2DM Patients (n) 4522 4747 4915 5103 5496 6342 16422 – –

Total on SGLT2i or GLP1 RA (n) 495 742 1059 1135 1302 1639 3539 – –

Prescription of SGLT2 inhibitor or GLP1 receptor agonist by select patient demographics and clinical characteristics (%)*

Sex

 Female 11% 16% 22% 22% 23% 26% 20% 9% 7%–11%

 Male 11% 15% 22% 22% 24% 26% 23% 12% 10%–14%

Race/ethnicity

 Non-Hispanic White 13% 19% 23% 24% 25% 27% 22% 9% 7%–11%

 Non-Hispanic Black 6% 9% 18% 16% 15% 20% 18% 12% 9%–15%

 Hispanic 9% 13% 19% 21% 22% 25% 21% 12% 8%–16%

 Non-Hispanic Asian 5% 8% 17% 21% 21% 22% 19% 14% 9%–19%

 Other 9% 13% 17% 20% 23% 25% 19% 10% 5%–16%

Hemoglobin A1c Level

 7.0–9.9% 16% 22% 29% 29% 31% 33% 30% 14% 12%–16%

 10.0–12.9% 14% 25% 33% 35% 36% 38% 34% 20% 14%–26%

 >/=13.0% 4% 23% 23% 21% 21% 28% 29% 25% 14%–36%

Heart Failure (EF%)

 > 50% 4% 6% 7% 8% 12% 15% 13% 9% 4%–14%

 40%–49% 4% 8% 13% 6% 14% 13% 8% 4% −7%–15%

 < 40% 2% 4% 5% 5% 7% 10% 15% 13% 6%–20%

 Missing EF 8% 9% 10% 10% 9% 11% 15% 7% 2%–12%

Chronic kidney disease
†

 GFR < 60 mL/min/1.73m2 4% 7% 11% 12% 15% 17% 17% 13% 10%–16%

 GFR >/= 60 mL/min/1.73m2 11% 16% 24% 25% 25% 27% 23% 12% 10%–14%

Usage rates equal the number of medication users divided by the total eligible in each category per year.

EF = ejection fraction; GFR = glomerular filtration rate; T2DM = type 2 diabetes mellitus.

*
There were a variable number of patients missing data for certain categories ranging from 8% to 30%; missing patients were excluded from the 

analysis.

†
GFR was calculated using the Modification of Diet in Renal Disease equation.
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Table 4

First-time prescriber rates for SGLT2 inhibitors or GLP1 receptor agonists by clinical specialty in integrated 

health system clinics

Variable 2013 2014 2015 2016 2017 2018 2019 Absolute difference 2013–
2019

95% confidence interval

Total Prescriptions (n) 524 388 535 465 549 952 2031 – –

Clinician Specialty (%)

 Endocrinology 80% 75% 78% 67% 60% 49% 29% 51% 46%–56%

 Primary Care 8% 6% 2% 3% 4% 24% 57% 49% 44%–54%

 Cardiology 9% 13% 14% 13% 14% 12% 14% 5% 3%–7%

 Nephrology 0% 1% 0% 1% 0% 0% 0% 0% 0%

Prescriptions were defined as first-time if it was the initial prescription for an SGLT2 inhibitor or GLP1 receptor agonist identified in the 
Northwestern Medicine Electronic Data Warehouse.
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Table 5

SGLT2 inhibitor and GLP1 receptor agonist use per year for all patients with type 2 diabetes mellitus in a 

community primary care clinic setting (2013–2017)

Variable 2013 2014 2015 2016 2017 Absolute difference 2013–2019 Confidence interval p Value for trend

Eligible patients (n) 3590 4843 5764 6634 6035 – – –

Medication users (n)

 SGLT2i 78 395 583 618 411 – – P < 0.01

 GLP1-RA 79 109 139 200 156 – – P = 0.02

Prescription rate (%)

 SGLT2i 3% 8% 10% 9% 7% 4% 3%–6% –

 GLP1-RA 2% 2% 2% 3% 3% 1% −1%–1% –

Usage rates equal the number of medication users divided by the total eligible per year.
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Table 6

Association of race/ethnicity with prescription of SGLTi or GLP1-RA in the high risk cohort of patients from 

the Integrated System Clinics, year 2019

Variable Model 1 Model 2*
Model 3

†
Model 4

‡

Outcome: Prescription of SGLTi or GLP1-RA

Race / Ethnicity

 Non-Hispanic White Ref. Ref. Ref. Ref.

 Non-Hispanic Black
0.53 (0.35–0.79)

§
0.41 (0.26–0.62)

§
0.54 (0.33–0.84)

§
0.56 (0.34–0.89)

§

 Hispanic 1.10 (0.73–1.63) 0.83 (0.53–1.27) 0.89 (0.56–1.40) 0.91 (0.57–1.43)

 Other
∥ 1.03 (0.62–1.66) 1.01 (0.59–1.68) 1.04 (0.59–1.68) 1.18 (0.68–1.99)

Outcome: Prescription of SGLTi

Race / Ethnicity

 Non-Hispanic White Ref. Ref. Ref. Ref.

 Non-Hispanic Black
0.39 (0.22–0.64)

§
0.51 (0.26–0.86)

§
0.66 (0.35–1.19)

†
0.39 (0.22–0.64)

†

 Hispanic 0.93 (0.57–1.48) 1.04 (0.62–1.69) 0.77 (0.41–1.36) 0.93 (0.57–1.48)

 Other
∥ 0.98 (0.54–1.71) 1.02 (0.54–1.84) 1.46 (0.73–2.74) 0.98 (0.54–1.71)

Outcome: Prescription of GLP1-RA

Race / Ethnicity

 Non-Hispanic White Ref. Ref. Ref. Ref.

 Non-Hispanic Black
0.50 (0.27–0.86)

§ 0.68 (0.37–1.19) 0.66 (0.35–1.19)
0.50 (0.27–0.86)

§

 Hispanic 0.74 (0.40–1.30) 0.77 (0.41–1.37) 0.77 (0.41–1.36) 0.74 (0.40–1.30)

 Other
∥ 1.17 (0.58–2.18) 1.25 (0.61–2.38) 1.46 (0.73–2.74) 1.17 (0.58–2.18)

High risk defined as pre-existing CVD documented prior to or within 6 months of a qualifying clinic visit, HbA1c ≥ 7.0% within 6 months of 
a qualifying clinic visit, and a concurrent prescription for metformin based on ADA and ACC consensus recommendations for initiation of an 
SGLT2i or GLP1-RA.

*
Adjusted for age and sex.

†
Adjusted for Model 2 covariates plus history of chronic kidney disease, history of atherosclerotic cardiovascular disease, history of heart failure, 

and team composition (primary care clinician only vs specialist only vs primary care clinician and specialist).

‡
Adjusted for Model 3 covariates plus insurance type and national area deprivation rank.

§
Represents a statistically significant adjusted odds ratio at p value <0.05.

∥
Other includes unknown.
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