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Rationale & Objective: Sodium-glucose co-transporter 2 inhibitors (SGLT2i) are recommended 

for type 2 diabetes mellitus (T2DM) in patients with chronic kidney disease (CKD) or 

atherosclerotic cardiovascular disease (ASCVD). We evaluated factors associated with SGLT2i 

prescription, disparities by race and sex, and facility-level variation in prescription patterns.

Study Design: Retrospective cohort.

Setting & Participants: A national sample of U.S. veterans with comorbid T2DM, CKD, and 

ASCVD with a primary care visit between January 1 and December 31, 2020.

Exposures: Race, sex, and individual VA location.

Outcome: SGLT2i prescription.

Analytical Approach: Multivariable logistic regression assessed associations of race and sex 

with SGLT2i prescription. Facility-level variation in SGLT2i prescription was quantified by 

median rate ratios (MRR), which express the likelihood that two randomly selected facilities 

differ in their use of SGLT2i among similar patients.

Results: Of 174,443 patients with CKD, T2DM, and ASCVD, 20,024 (11.5%) were prescribed 

an SGLT2i. Lower odds of SGLT2i prescription were seen in Black or African American patients 

compared to White patients, odds ratio (OR) 0.87 (95% confidence interval [CI] 0.83-0.91), and 

among women compared to men, OR 0.59 (95% CI 0.52-0.67). The adjusted MRR for SGLT2i 

prescription was 1.58 (95% CI 1.48-1.67) in the total cohort, indicating an unexplained 58% 

variation in treatment between VA facilities, independent of patient and facility characteristics. 

Facility-level variation was evaluated among Black or African American patients (MRR 1.55 [95% 

CI 1.41-1.68]), White patients (MRR 1.57 [95% CI 1.47-1.66]), women (MRR 1.40 [95% CI 

1.28-1.51]), and men (MRR 1.57 [95% CI 1.48-1.67]).

Limitations: Albuminuria was not assessed.

Conclusions: Prescription for SGLT2i was low among likely eligible patients, with evident 

disparities by sex and race and between individual VA facilities. Efforts are needed to study 

and address the reasons for these disparities to improve equitable adoption of these important 

medications.
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Introduction

Sodium-glucose cotransporter-2 inhibitors (SGLT2i) have been recommended for type 2 

diabetes mellitus (T2DM) in patients with chronic kidney disease (CKD) with an estimated 

glomerular filtration rate (eGFR) ≥30 mL/min/1.73 m2 since 2018 based on cardiovascular 

benefits seen in large clinical trials. 1-3 Evidence for their use in patients with CKD 

strengthened in 2019 with publication of the Canagliflozin and Renal Events in Diabetes 

with Established Nephropathy (CREDENCE) Trial, which showed a reduction in kidney 

endpoints in patients with CKD stages 2-3 who were randomized to canagliflozin compared 
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to placebo.4 This and other accumulated evidence has since led to their incorporation into 

guidelines as first line therapy for individuals with T2DM and CKD.5

In the setting of the increasing body of evidence supporting their benefits, SGLT2i 

prescription was adopted in the Veterans Affairs (VA) Health Care System for individuals 

with T2DM and comorbid CKD, atherosclerotic cardiovascular disease (ASCVD), or heart 

failure with reduced ejection fraction. Many patients receiving VA care, therefore, have 

access to these prescriptions without concern for high out-of-pocket cost. Nevertheless, 

studies show that these agents are underutilized,6-8 likely due to multiple barriers related 

to guidelines, clinicians, and patient-level factors, as has been seen with other medication 

classes.9 Recent studies have identified racial and ethnic disparities in SGLT2i prescription 

that may contribute to underutilization.10 We sought to evaluate factors associated with 

prevalent SGLT2i prescription and disparities in SGLT2i prescription patterns by race and 

sex, as well as facility-level variation in prescription patterns among patients with comorbid 

CKD, T2DM, and ASCVD, for whom these medications were likely indicated.

METHODS

Data Source and Participants

Using national data from the U.S. VA Corporate Data Warehouse, we identified adult 

patients with CKD, T2DM, and ASCVD across 130 VA locations and their affiliated 

outpatient clinics who had an in-person or telehealth primary care provider (PCP) visit 

(index visit) between January 1, 2020 and December 31, 2020. For individuals with multiple 

PCP visits during this window, the most recent visit was used as the index visit for the 

study. CKD was defined as a baseline eGFR <60 mL/min/1.73 m2. T2DM was ascertained 

by International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-

CM) diagnosis code, hemoglobin A1c ≥6.5%, fasting plasma glucose ≥126 mg/dL, random 

plasma glucose ≥200 mg/dL, or the use of diabetes medications within 2 years prior to 

the index visit. ASCVD was identified using ICD-10-CM, Current Procedural Terminology 

(CPT), and procedure codes. Individuals with eGFR <30 mL/min/1.73 m2 or type 1 diabetes 

mellitus were excluded, consistent with VA criteria for SGLT2i prescription at that time.

The VA Pharmacy Benefits Manager publishes Criteria for Use for restricted medications 

such as SGLT2is. These criteria are applicable nationally across the VA system. From 

June 2019 to November 2020, empagliflozin, the formulary SGLT2i for the VA health 

care system, was permitted to be prescribed for individuals with T2DM who were already 

receiving or were unable to receive metformin, and at least one of ASCVD, heart failure 

with reduced ejection fraction, or CKD, defined as an eGFR 30 to 59 mL/min/1.73 m2 or a 

urine albumin-to-creatinine ratio (UACR) ≥30 mg/g. Exclusion criteria included a history of 

serious hypersensitivity to an SGLT2i, dialysis-dependence, pregnant or nursing, pancreatic 

disorders suggestive of insulin deficiency, a history of frequent urinary tract infections (UTI) 

or risk for UTI, or a hemoglobin A1c >10%. Based on emerging data, in November 2020 

the criteria were expanded to include any individual with T2DM already receiving or unable 

to receive metformin. This update also included that empagliflozin could be initiated for any 

individual with or without T2DM with an eGFR ≥25 mL/min/1.73 m2, UACR ≥200 mg/g, 

and on maximally tolerated angiotensin converting enzyme inhibitor (ACEi) or angiotensin 
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receptor blocker (ARB) therapy. Exclusion criteria included those on dialysis; pregnant or 

nursing; type 1 diabetes mellitus or factors predisposing to ketoacidosis; or a history of 

frequent genital mycotic infections, UTI, or risk factors for UTI. Based on these established, 

nationally applicable criteria for use in the VA system, during the time of data capture, 

individuals with comorbid T2DM, ASCVD, and CKD had multiple indications for SGLT2i 

therapy and would have been eligible to receive SGLT2i in the absence of a contraindication. 

Prescriptions for SGLT2i would not have been restricted by the health care system for this 

patient population during the time of data capture.

The study was approved by the institutional review board at Baylor College of Medicine and 

the Michael E. DeBakey VA Medical Center. A waiver of informed consent was granted.

SGLT2i Use

Empagliflozin is the formulary SGLT2i for the VA system, but individuals who do 

not tolerate formulary agents and still require treatment can receive approval for a non-

formulary alternative. Some veterans also receive medications outside the VA system, 

which are documented as non-VA medications and were captured in our dataset. SGLT2i 

exposure was identified by pharmacy records, defined as any prescription for canagliflozin, 

dapagliflozin, empagliflozin, or ertugliflozin within 180 days before or 100 days after the 

index visit. Both SGLT2i prescriptions generated in the VA system and those documented as 

non-VA prescriptions were captured to define SGLT2i exposure.

Covariates

We obtained patient characteristics including age, demographic information, and body 

mass index (BMI). Comorbidities were identified by ICD-10-CM codes. Laboratory values 

including creatinine and hemoglobin A1c were ascertained. Baseline eGFR was calculated 

from the creatinine value most recently obtained within one year prior to the index visit 

using the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation.11 

Pharmacy records were used to obtain concomitant medication prescriptions for other 

glucose lowering medications and for other cardioprotective medications that are frequently 

indicated in this patient population, including any statin therapy, high-intensity statin 

therapy, and ACEi or ARB use. Variables related to health care delivery were also obtained, 

including whether the PCP of the index visit was a physician vs. an advanced practice 

provider such as a nurse practitioner or physician assistant, and whether the index visit 

occurred at a teaching facility. The number of visits in the 12 months prior to the index visit 

with primary care, cardiology, endocrinology, and nephrology were captured to represent 

patient complexity and ascertain involvement of pertinent specialists who might have 

prescribed these medications.

Statistical Analysis

Descriptive statistics compared baseline characteristics between those prescribed and not 

prescribed an SGLT2i. Categorical variables were compared using Chi-square or Fisher’s 

exact tests, and continuous variables were compared using Student’s t tests for normally 

distributed variables and Kruskal-Wallis tests for non-normally distributed variables. 

Multivariable logistic regression assessed associations between baseline characteristics 
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with SGLT2i prescription, adjusting forage, sex, race, hypertension, systolic heart 

failure, ischemic heart disease, BMI, eGFR, hemoglobin A1c, concomitant medication 

use, physician vs. advanced practice provider as PCP, receipt of care at a teaching 

facility, and the number of visits within 12 months prior to the index visit with 

PCP, cardiology, endocrinology, and nephrology. Disparities in SGLT2i prescription by 

race (Black or African American vs. White) and sex (women vs. men) were further 

evaluated by multivariable logistic regression among subgroups, including by age, sex, race, 

comorbidities (hypertension, heart failure, ischemic heart disease, peripheral arterial disease, 

and ischemic cerebrovascular disease), BMI, eGFR, hemoglobin A1c, physician PCP, and 

receipt of care at a teaching hospital. Facility-level variation in SGLT2i prescription was 

quantified by a median rate ratio (MRR), which expresses the likelihood that two randomly 

selected facilities differ in their use of SGLT2i among similar patients. MRR were calculated 

using generalized linear models for the entire cohort and by subgroups defined by race and 

sex. Facilities with fewer than 10 patients with CKD, T2DM, and ASCVD were excluded 

from this analysis. Analyses were done using STATA 16 (College Station, TX) and SAS 9.4.

RESULTS

Baseline Characteristics

We identified 174,443 patients with CKD, T2DM, and ASCVD. Of those, 20,024 (11.5%) 

were prescribed an SGLT2i (Figure 1). Those prescribed an SGLT2i were younger, mean 

(SD) 72.0 (6.9) vs. 75.9 (8.1) years, P<0.001 (Table 1). The cohort was male-predominant, 

with 19,648 (98.3%) males in the SGLT2i user group and 151,296 (98.0%) in the SGLT2i 

non-user group, P=0.002. Race differed between the two groups, with SGLT2i users 

comprised of 80.0% White and 12.3% Black or African American individuals, while the 

non-SGLT2i user group included 79.7% White and 12.6% Black or African American 

patients, P<0.001. SGLT2i users were more likely to have systolic heart failure (26.5% vs. 
20.3%) and ischemic heart disease (86.3% vs. 80.7%), but less likely to have peripheral 

arterial disease (23.7% vs. 26.5%) and ischemic cerebrovascular disease (25.8% vs. 28.4%), 

P<0.001 for each. They were more likely to be prescribed statins, high-intensity statins, 

insulin, biguanides, thiazolidinediones, dipeptidyl-peptidase 4 (DPP-4) inhibitors, glucagon-

like peptide 1 (GLP-1) receptor agonists, ACEi or ARB, and beta blockers (P<0.001 for 

each, Table 1). They had higher hemoglobin A1c, mean (SD) 8.0% (1.4) vs. 7.3% (1.4), 

higher BMI, mean (SD) 32.4 (6.1) vs. 31.0 (6.1) kg/m2, and higher eGFR, mean (SD) 48.5 

(7.6) vs. 47.2 (8.2) mL/min/1.73 m2, P<0.001 for each. SGLT2i users were also more likely 

to receive care at a teaching facility and have a physician as their PCP, P<0.001 for each.

Factors Associated with SGLT2i Use

In the multivariable model, Black or African American patients were less likely to be 

prescribed an SGLT2i compared to White patients, adjusted odds ratio (aOR) (95% 

confidence interval [CI]) 0.87 (0.83, 0.91), P<0.001, and women were almost half as 

likely to be prescribed an SGLT2i compared to men, aOR (95% CI) 0.59 (0.52, 0.67), 

P<0.001 (Figure 2). Younger age, ischemic heart disease, use of concomitant medications, 

higher BMI, higher hemoglobin A1c, and higher number of visits with PCP, cardiology, 

or endocrinology were associated with higher odds of SGLT2i prescription. Lower odds of 
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SGLT2i prescription were seen in individuals with more nephrology visits in the preceding 

12 months.

Race and sex disparities within subgroups

Further evaluation of disparities by race revealed that Black or African American patients 

were less likely than White patients to receive an SGLT2i among most subgroups by 

age, sex, comorbidities, or clinical characteristics (Figure 3). There was no difference 

between Black or African American and White patients among women, those without 

hypertension, with heart failure, with BMI <18.5 kg/m2, with eGFR 30-44 mL/min/1.73 m2, 

with hemoglobin A1c >9%, or who were receiving care at a teaching facility. All remaining 

subgroups showed that Black or African American patients had lower odds of SGLT2i 

prescription than White patients. Women were less likely than men to receive an SGLT2i 

among all subgroups, with the exceptions of racial groups other than White and Black or 

African American and those without hypertension (Figure 3).

Facility-Level Variation

Across individual VA facilities, SGLT2i prescription rates varied, with a mean (SD) facility-

level rate of 11.2% (4.5) of patients prescribed an SGLT2i. The crude MRR (95% CI) was 

1.35 (1.30, 1.40). When adjusting for covariates, the MRR (95% CI) was 1.58 (1.48, 1.67) 

indicating a residual 58% variation in treatment with SGLT2i for two similar patients treated 

at two random facilities (Figure 4).

Facility-Level Variation by Race and Sex

All facilities had at least 10 White patients meeting inclusion criteria, so all were included 

for this subgroup. There were 22 facilities excluded from the analysis of Black or African 

American patients for having fewer than 10 patients in this group. Mean (SD) SGLT2i 

utilization rate was 11.3% (4.5) among White patients and 11.0% (6.0) among Black or 

African American patients (Figure 5A-B). The adjusted MRR (95% CI) was 1.57 (1.47, 

1.66) among White patients and 1.55 (1.41, 1.68) among Black or African American 

patients. All facilities included in the study had at least 10 men meeting inclusion criteria 

and were included, but 22 VA locations were excluded from the analysis of women for 

having fewer than 10 women with T2DM, CKD, and ASCVD. Mean (SD) utilization rate 

was 11.2% (4.5) among men and 8.9% (6.7) among women (Figure 5C-D). The adjusted 

MRR (95% CI) was 1.57 (1.48, 1.67) among men and 1.40 (1.28, 1.51) among women. 

Of facilities with at least 10 patients meeting inclusion criteria, there were four facilities at 

which zero Black or African American patients and 19 at which no women in this study 

were prescribed an SGLT2i.

DISCUSSION

In this analysis we demonstrated that SGLT2i utilization was low at only 11.5% of likely 

eligible patients with comorbid CKD, T2DM, and ASCVD. Black or African American 

patients and women were less likely overall to receive an SGLT2i prescription, which was 

largely consistent across subgroups. There was substantial variation in SGLT2i prescription 
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patterns between VA facilities, with an unexplained 58% difference in the probability of 

similar patients receiving an SGLT2i at two random facilities.

Several factors were significantly associated with SGLT2i prescription. Patients receiving 

SGLT2i prescriptions were more likely to also receive a statin, beta blocker, and ACEi or 

ARB. This could indicate that SGLT2i recipients were seeing clinicians who were more 

likely to practice consistent with updated guideline recommendations. These relationships 

were independent of heart failure, which would necessitate guideline-directed medical 

therapy, and other markers of patient complexity such as the number of clinician visits 

in the year prior to the index date. Patients with more PCP, endocrinology, and cardiology 

visits were more likely to receive an SGLT2i, possibly due to indications for these agents 

in patients with cardiovascular disease or poorly controlled T2DM. However, patients with 

more nephrology visits were less likely to receive them. This may be due to hesitancy 

to prescribe these agents in individuals with CKD given the known phenomenon of the 

eGFR dip that occurs after initiation, despite the long-term protective effects of SGLT2i 

on kidney outcomes that was known at the time from the CREDENCE Trial.4 It should 

be noted that other major trials showing a benefit of SGLT2i therapy in patients with 

CKD and additional research studying the eGFR dip were published in late 2020 and 

afterwards, which has expanded our understanding of the safety of these agents in patients 

with CKD.12-14 Consequently, at the time of the data capture for our study, nephrologists 

may not yet have been commonly prescribing these medications, as the benefits in patients 

with CKD had yet to be replicated and incorporated into nephrology guidelines.5,15 This 

highlights the critical role PCPs and nephrologists can play to improve kidney outcomes by 

appropriately prescribing these agents for patients with CKD to avoid clinical inertia and 

underutilization, as has plagued the prescription of ACEis and ARBs.16

There were also evident racial and sex disparities in SGLT2i prescription, with Black or 

African American patients and women less likely to receive them. This finding has been 

previously demonstrated in other patient populations. A recent analysis evaluated all patients 

with T2DM in the VA system between January 1, 2019 and December 31, 2020.10 They 

found that SGLT2is were prescribed in 8.8% of Black or African American patients, 

compared to 11.0% among American Indian or Alaska Native patients, 11.8% among 

patients of Asian, Native Hawaiian, or Other Pacific Islander descent, and 11.3% of White 

patients. Adjusted models showed that American Indian or Alaska Native, Black or African 

American, multiracial, and unknown race subgroups had lower odds of SGLT2i prescription 

than White patients. Detailed subgroup analyses comparing prescription rates showed that 

Black or African American patients were less likely than White patients to be prescribed an 

SGLT2i in all subgroups by demographic characteristics, comorbidities, eGFR, albuminuria, 

hemoglobin A1c, or geographic region. Another study evaluated adults in the National 

Health and Nutrition Examination Survey (NHANES) and showed that from 2017-2020, 

5.8% of individuals were prescribed an SGLT2i overall, with a weighted percentage of 3.6% 

(95% CI 2.3, 5.5) among non-Hispanic Black participants and 7.2% (4.1, 12.6) among non-

Hispanic White participants, although this did not reach statistical significance (P=0.27).17 

Their data also suggested a possible sex disparity, with SGLT2i prescription prevalence 

of 7.9% (95% CI 4.9, 12.4) in men compared to 3.5% (1.4, 8.2) in women (P=0.07). 

Sex disparities may be attributable in part due to exclusion criteria related to a history of 
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recurrent UTI, which is more likely among women than men and is difficult to accurately 

ascertain using retrospective datasets. Our findings of racial disparities are consistent with 

prior literature and extend these findings to medically complex individuals with comorbid 

T2DM, CKD, and ASCVD who had multiple indications for SGLT2i prescription and fewer 

barriers such as access to care and prescription drug cost by receiving care within the VA 

system.6,18

We further found that the SGLT2i prescription patterns differed by individual VA location. 

Our results are consistent with prior studies in other patient populations demonstrating 

high variation in prescription prevalence between locations or geographic regions.19,20 

VA Pharmacy Benefits Manager Criteria for Use are applicable at the national level to 

all included VA facilities, although local pharmacy management at individual VAs can 

further restrict medications beyond these criteria. In the VA system, access to care and 

affordability of medications are much lower barriers compared to other health systems 

in the United States, so the variation between facilities is likely independent of these 

important factors. The MRR seen across VA facilities augmented after adjustment for 

patient characteristics and facility variables. Ultimately this variability may be explained by 

unmeasurable phenomena at the level of individual clinicians, such as their familiarity with 

indications and contraindications, their understanding of the benefits seen in clinical trials, 

and their confidence regarding recognizing and appropriately managing adverse effects, 

suggesting the need for additional education about the benefits of these agents. Although we 

anticipate that overall SGLT2i utilization will increase over time with newer evidence and 

expanded guideline recommendations for patients with kidney disease,5,15 this variability 

between facilities indicates a system-level variable that needs to be addressed.

We also noted that although facility-level variation was similar between Black or African 

American patients and White patients, demographics, comorbidities, and clinical variables 

accounted for more variation seen among women than men. These analyses included 

only facilities that cared for at least 10 patients with T2DM, CKD, and ASCVD who 

were potentially eligible for SGLT2i treatment within the specified group. In other words, 

facilities that treated fewer than 10 women meeting inclusion criteria for the cohort were 

excluded from the subgroup analysis of facility-level variation among women. It was notable 

to identify four facilities at which no Black or African American patients in this cohort were 

prescribed an SGLT2i, and 19 facilities for which no women in this cohort received SGLT2i. 

This raises concerns for inequitable access to these important medications at some centers, 

so identifying and addressing system-level factors contributing to this may improve SGLT2i 

utilization.

Our study has several strengths. Using real-world prescription data, we were able to robustly 

describe prescription patterns nationally and by individual VA locations. By evaluating 

active users of the VA system who would highly likely meet eligibility criteria for SGLT2i 

prescription, our findings represent factors independent of access to care and cost that may 

affect SGLT2i utilization. Evaluating facility-level variation in this patient population and by 

race and sex subgroups is novel and demonstrated critical results. There are also important 

limitations worth mentioning. First, albuminuria was not ascertained. This is an important 

risk factor for the progression of CKD and may impact clinical decision making about the 
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prescription of an SGLT2i. Second, we had only one measurement of eGFR prior to the 

index visit, so were unable to assess rate of eGFR decline. Third, the data regarding the 

benefits of SGLT2i have rapidly evolved over the last several years, but clinical data from 

2021 were not available for analysis. Fourth, because we were not able to assess all SGLT2i 

exclusion criteria such as a history of recurrent UTIs, some participants in our study would 

have been ineligible for prescription. Thus, our estimates may underestimate utilization in 

patients who meet all eligibility criteria, although we anticipate that this would apply to a 

minority of patients.

In summary, prescription rate of SGLT2i for likely eligible patients was low, with substantial 

variation between individual facilities. Ischemic heart disease, concomitant medication 

prescription, higher BMI, and higher hemoglobin A1c were independently associated with 

SGLT2i prescription. There were evident racial and sex disparities in SGLT2i prescription 

that persisted among subgroups. Reasons underlying racial and sex disparities must 

be identified and addressed to ensure equitable access to these important medications. 

Further health services research should address barriers to SGLT2i prescription to increase 

guideline-based practice to improve long-term cardiovascular and kidney outcomes in 

patients with CKD.
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Figure 1. Creation of the study cohort.
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Figure 2. Factors associated with SGLT2i prescription.
A Forest plot displays the multivariable logistic regression analyses for the odds of SGLT2i 

prescription based on patient demographic and clinical characteristics among patients with 

CKD, T2DM, and ASCVD. The model is adjusted for age; sex; race; hypertension; systolic 

heart failure; ischemic heart disease; use of statins, high-intensity statins, sulfonylurea, 

insulin, biguanide, thiazolidinedione, dipeptidyl peptidase 4 (DPP-4) inhibitors, glucagon-

like peptide-1 (GLP-1) agonist, angiotensin converting enzyme inhibitor (ACEi) or 

angiotensin receptor blocker (ARB), or beta blocker; body mass index (BMI); estimated 

glomerular filtration rate (eGFR); hemoglobin A1c; whether the primary care provider 

(PCP) was a physician or advanced practice provider; whether care was received at a 
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teaching facility; and the number of visits in the 12 months preceding the index visit with 

PCP, cardiology, endocrinology, and nephrology.

*Square root transformation was applied to address the right-skewed distribution of the 

number of visits within the 12 months prior to the index visit.
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Figure 3. Disparities in SGLT2i prescription by race and sex.
Analysis by the subgroups listed in the lefthand column shows the odds of SGLT2i 

prescription in Black or African American individuals compared to White individuals 

(referent) and in women compared to men (referent).

*There were no female SGLT2i users with a BMI <18.5 kg/m2.
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Figure 4. Facility-level variation in SGLT2i prescription.
SGLT2i prescription rates varied significantly between individual VA medical facilities in 

the entire cohort.
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Figure 5. Facility-level variation in SGLT2i prescription by race and sex.
Facility-level variation is shown for individuals of White race (A), Black or African 

American race (B), men (C), and women (D).
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Table 1.

Baseline characteristics by SGLT2i use

Characteristics SGLT2i
users,

n=20,024
SGLT2i

non-users, n=154,419

Age, mean (SD) 72.0 (6.9) 75.9 (8.1)

Male sex, n (%) 19,684 (98.3%) 151,296 (98.0%)

Race, n (%)

 White 16,024 (80.0%) 123,057 (79.7%)

 Black or African American 2,463 (12.3%) 19,462 (12.6%)

 Native Hawaiian or Pacific Islander 235 (1.2%) 1,540 (1.0%)

 American Indian or Alaska Native 117 (0.9%) 1,346 (0.9%)

 Asian 169 (0.8%) 923 (0.6%)

 Undefined, other, or mixed race 956 (4.8%) 8,091 (5.2%)

Comorbidities, n (%)

 Hypertension 19,004 (94.9%) 143,158 (92.6%)

 Systolic heart failure 5,314 (26.5%) 31,397 (20.3%)

 Ischemic heart disease 17,282 (86.3%) 124,634 (80.7%)

 Peripheral arterial disease 4,739 (23.7%) 40,878 (26.5%)

 Ischemic cerebrovascular disease 5,164 (25.8%) 43,860 (28.4%)

Medications, n (%)

 Statins

  Any statin 18,724 (93.5%) 134,675 (87.2%)

  High-intensity statin 13,355 (66.7%) 78,076 (50.6%)

 Glucose lowering medications

  Sulfonylurea 6,265 (31.3%) 36,406 (23.5%)

  Insulin 12,255 (61.2%) 60,583 (39.2%)

  Biguanide 11,824 (59.1%) 57,170 (37.0%)

  Thiazolidinedione 998 (5.0%) 4,149 (2.7%)

  DPP-4 inhibitor 3,523 (17.6%) 15,374 (10.0%)

  GLP-1 receptor agonist 4,372 (21.8%) 12,445 (8.0%)

 Anti-hypertensive agents

  ACE inhibitor or ARB 14,906 (74.4%) 91,047 (59.0%)

  Beta-blocker 14,770 (73.8%) 93,005 (60.2%)

Body mass index in kg/m2, mean (SD) 32.4 (6.1) 31.0 (6.1)

 <18.5 kg/m2, n (%) 31 (0.2%) 718 (0.5%)

 18.5-24.9 kg/m2, n (%) 1,659 (8.3%) 21,975 (14.3%)

 25-29.9 kg/m2, n (%) 5,937 (29.7%) 51,438 (33.5%)

 ≥30 kg/m2, n (%) 12,338 (61.8%) 79,513 (51.7%)

Estimated GFR, mean (SD) 48.5 (7.6) 47.2 (8.2)
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Characteristics SGLT2i
users,

n=20,024
SGLT2i

non-users, n=154,419

 45-59 mL/min/1.73 m2, n (%) 6,375 (31.8%) 59,634 (38.6%)

 30-44 mL/min/1.73 m2, n (%) 13,649 (68.2%) 94,785 (38.6%)

Hemoglobin A1c, mean (SD) 8.0 (1.4) 7.3 (1.4)

 ≤7.0%, n (%) 4,481 (22.9%) 76,467 (52.6%)

 >7.0-8.0%, n (%) 6,827 (34.9%) 37,500 (25.8%)

 >8.0-9.0%, n (%) 4,665 (23.8%) 17,487 (12.0%)

 >9.0%, n (%) 3,601 (18.4%) 14,025 (9.6%)

Physician primary care provider, n (%) 15,350 (76.7%) 116,005 (75.1%)

Receipt of care at a teaching facility, n (%) 7,050 (35.2%) 50,950 (33.0%)

Number of visits in the 12 months prior to the index visit, mean (SD)

 Primary care provider 10.4 (7.2) 7.9 (6.4)

 Cardiology 1.3(2.8) 0.8 (2.0)

 Endocrinology 0.5 (1.4) 0.2 (0.9)

 Nephrology 0.3 (1.0) 0.3 (1.0)

Abbreviation: ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; DPP4, dipeptidyl-peptidase 4; GFR, glomerular filtration 
rate; GLP-1, glucagon-like peptide 1; IQR, interquartile range; SD, standard deviation; SGLT2i, sodium-glucose co-transporter-2 inhibitor Due 
to the large sample size, all P values were highly statistically significant with P<0.001, with the exception of sex (P=0.002). Comparisons 
between groups were made using Chi square tests or Fisher’s exact tests for categorical variables and Student’s t tests for normally distributed or 
Kruskal-Wallis tests non-normally distributed continuous variables.
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