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Paradigm shift in cardiac and kidney prevention 
among patients with type 2 diabetes (T2D)
• Sodium-glucose cotransporter-2 inhibitors (SGLT2i) and glucagon-like 

receptor agonists (GLP1-RA) have substantial cardiovascular and kidney 
protection among patients with T2D

• Current ADA guidelines: 
• An SGLT2i and/or GLP1-RA should be prescribed irrespective of glycemic control 

among patients with T2D and: 
• Atherosclerotic cardiovascular disease (ASCVD) or high ASCVD risk
• Heart failure: SGLT2i
• Chronic kidney disease: 

• SGLT2i if eGFR 30-60 ml/min/1.73 m2 or ACR>30 mg/g 
• GLP1-RA otherwise



Contemporary prescription patterns of SGLT2i 
and GLP1-RA 
• Study setting 

• Veteran Affairs Healthcare System (VAHCS): largest integrated       
healthcare system in the United States

• Study design
• Cross-sectional analyses of SGLT2i and GLP1-RA prescription in the 

VAHCS from January 1st, 2019 to December 31st, 2020
• Outcome

• Prevalent prescription: any active prescription of SGLT2i or GLP1-RA 
during the study period



Study population: VAHCS 2019-2020
VAHCS patients with at least one outpatient primary 

care encounter 2019-2020
N=5,563,438

Patients with T2D
N=1,371,742

Patients with T2D remaining after 
exclusions

N=1,319,500
SGLT2i: 136,361 (10%)
GLP1-RA: 97,212 (7%)

Exclusions: 
-Post-kidney 
transplant
-ESKD on dialysis
-CKD and eGFR<15
-Patients receiving 
hospice care



Prescription of SLGT2i and GLP1-RA according to T2D management and control
SGLT2i prescription GLP1-RA prescription 

N % prescribed Multivariable model 
OR 

(95% CI)

% prescribed Multivariable 
model OR 
(95% CI)

Hemoglobin A1C
<7% 661,365 5% Reference 4% Reference
7-8% 337,630 14% 1.67 (1.63,1.71) 9% 1.33 (1.30,1.36)

8-9% 157,230 19% 1.96 (1.90,2.02) 12% 1.57 (1.51,1.63)

>9% 154,154 17% 1.52 (1.46,1.58) 13% 1.50 (1.43,1.56)

No. of additional  antidiabetic medications
0 246,607 1% Reference 1% Reference
1 486,103 5% 1.69 (1.63,1.75) 4% 1.80 (1.72,1.88)

2 370,631 16% 3.52 (3.32,3.72) 12% 3.43 (3.19,3.70)

3+ 198,159 24% 5.21 (4.86,5.59) 16% 4.21 (3.87,4.57)



Prescription of SLGT2i and GLP1-RA according to T2D management and control
SGLT2i prescription GLP1-RA prescription 

N % prescribed Multivariable model 
OR 

(95% CI)

% prescribed Multivariable 
model OR 
(95% CI)

Endocrinology visit
No 1,138,992 9% Reference 5% Reference

Yes 180,508 21% 1.73 (1.63,1.83) 19% 2.29 (2.11,2.48)

No. of endocrinology visits
0 1,138,992 9% Reference 5% Reference
1 65,363 15% 1.26 (1.21,1.30) 11% 1.36 (1.29,1.44)

2 28,997 18% 1.37 (1.30,1.44) 14% 1.51 (1.41,1.62)

3+ 86,148 27% 1.93 (1.79,2.08) 27% 2.53 (2.28,2.79)



Prescription of SLGT2i and GLP1-RA according to the presence of CVD and CKD
SGLT2i prescription GLP1-RA prescription 

N % prescribed Multivariable model 
OR 

(95% CI)

% prescribed Multivariable 
model OR 
(95% CI)

ASCVD
Absent 885,015 9% Reference 7% Reference

Present 434,485 13% 1.41 (1.37,1.45) 9% 1.11 (1.09,1.13)
Heart failure

Absent 1,179,600 10% Reference 7% Reference

Present 139,900 14% 1.17 (1.14,1.20) 11% 1.02 (1.00,1.04)
CKD 

Absent 666,486 10% Reference 6% Reference

Present 473,733 11% 0.98 (0.97,1.00) 10% 1.13 (1.12,1.15)



Prescription of SLGT2i and GLP1-RA among patients with CKD



Prescription of SLGT2i and GLP1-RA according to ASCVD risk and risk of end-stage 
kidney disease

SGLT2i prescription GLP1-RA prescription 

N % prescribed Multivariable model 
OR 

(95% CI)

% prescribed Multivariable 
model OR 
(95% CI)

10-year ASCVD risk (ACC/AHA pooled cohort equation)
<5% 39,121 13% Reference 10% Reference
5 to 7.4% 25,440 13% 1.02 (0.97, 1.07) 10% 1.03 (0.96, 1.09)
7.5 1.9.9% 157,356 12% 0.93 (0.88, 0.98) 9% 0.85 (0.81, 0.90)
>20% 514,514 9% 0.66 (0.62, 0.70) 6% 0.60 (0.57, 0.64)
5-year ESKD risk (Kidney Failure risk equation)

<1% 164,185 13% Reference 9% Reference
1 to 2.9% 71,951 12% 0.92 (0.89, 0.96) 11% 1.18 (1.13,1.22)

3 to 4.9% 23,903 12% 0.86 (0.81, 0.92) 12% 1.35 (1.28, 1.42)

> 5% 57,914 9% 0.61 (0.57, 0.66) 14% 1.53 (1.45, 1.62)



Conclusions

• Prescription of SGLT2i and GLP1-RA was low among patients with T2D 
and concomitant ASCVD, HF, and CKD

• Among patients with CKD, the presence of severe albuminuria was 
inversely associated with prescription of SLGT2i and GLP1-RA

• Higher ASCVD risk and ESKD risk were inversely associated with 
prescription 

• Our results call for accelerated implementation efforts to improve the 
delivery of these medications to the highest risk patients
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