
 
Supplemental Figure 1: Medication initiation as a percent of all anti-diabetes medication initiations by quarter, 2013 through 

2020Q1. Patients who initiated more than one new medication can contribute to multiple lines. 
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Supplemental Table 1: Major GLP-1RA and SGLT2i drugs 

 
Drug (Class) FDA Clearance Landmark Clinical Trials 

Exenatide (GLP-1RA) 200545 EXSCEL 2017: CV Outcomes46 

Liraglutide (GLP-1RA) 201047 LEADER 2016: CV Outcomes20 

Albiglutide (GLP-1RA) 2014 (withdrawn in 
2018)48 

HARMONY 2018: CV Outcomes49 

Dulaglutide (GLP-1RA) 201450 REWIND 2019: CV Outcomes15 
AWARD-7 2018: Renal Outcomes16 

Lixisenatide (GLP-1RA) 201651 ELIXA 2015: CV Outcomes52 

Semaglutide (GLP-1RA) 201753 SUSTAIN-6 2016: CV Outcomes19 
Pioneer 6 2019: CV Outcomes54 

   

Canagliflozin (SGLT2i) 201355 CANVAS 2017: CV Outcomes9 
CREDENCE 2019: Renal 
Outcomes17 

Dapagliflozin (SGLT2i) 201456 DECLARE-TIMI 2019: CV 
Outcomes10 
DAPA-HF 2019: CV Outcomes57 

Empagliflozin (SGLT2i) 201458 EMPA-REG 2015: CV Outcomes8 

Ertugliflozin (SGLT2i) 201759 N/A* 

*Only major randomized controlled trials published by the end of 2020 Q1 were 
included. 
 

 

  



Supplemental Table 2: ICD-9 and ICD-10 Diagnosis and Procedural Codes for Patient 

Comorbidities.  

 
Diagnosis ICD-9 Codes ICD-10 Codes CPT Codes 

Type 2 
Diabetes 
Mellitus 

Dx: 250.10, 
250.20, 250.30, 
250.32, 250.70, 
250.72, 250.92, 
250.0, 250.00, 
250.1, 250.50, 
250.52, 250.6, 
250.7, 250.5, 
250.9, 250.02, 
250.22, 250.40, 
250.42, 250.60, 
250.62, 250.12, 
250.90 
 

Dx: E11.32, E11.3213, E11.329, E11.3319, 
E11.3399, E11.3531, E11.3532, E11.3542, 
E11.355, E11.3559, E11.36, E11.37X9, 
E11.4, E11.42, E11.51, E11.628, E11.638, 
E11.64, E11, E11.0, E11.22, E11.31, 
E11.3313, E11.339, E11.34, E11.3413, 
E11.3419, E11.3491, E11.35, E11.3513, 
E11.353, E11.3541, E11.3549, E11.3552, 
E11.37, E11.37X1, E11.39, E11.52, E11.6, 
E11.610, E11.62, E11.621, E11.63, E11.69, 
E11.11, E11.3291, E11.3292, E11.3293, 
E11.3299, E11.3392, E11.3411, E11.349, 
E11.3499, E11.3511, E11.3519, E11.3533, 
E11.354, E11.3592, E11.3593, E11.37X3, 
E11.40, E11.61, E11.618, E11.620, E11.649, 
E11.9, E11.00, E11.01, E11.1, E11.10, E11.2, 
E11.21, E11.311, E11.321, E11.3211, 
E11.3212, E11.3219, E11.3311, E11.3312, 
E11.3393, E11.3493, E11.351, E11.3521, 
E11.3523, E11.3529, E11.3543, E11.3551, 
E11.3553, E11.359, E11.3591, E11.37X2, 
E11.43, E11.49, E11.5, E11.59, E11.622, 
E11.65, E11.29, E11.3, E11.319, E11.33, 
E11.331, E11.3391, E11.341, E11.3412, 
E11.3492, E11.3512, E11.352, E11.3522, 
E11.3539, E11.3599, E11.41, E11.44, 
E11.630, E11.641, E11.8 

 

Type 1 or 
Other 
Diabetes 
Mellitus 

Dx: 250.11, 
250.43, 250.93, 
250.01, 250.53, 
250.61, 250.73, 
250.81, V45.85, 
250.13, 250.31, 
250.51, 250.63, 
250.71, 250.03, 
250.21, 250.91, 
250.23, 250.33, 
250.41, 250.83, 
V53.91, V65.46 

Dx: E08.10, E08.319, E08.321, E08.331, 
E08.349, E08.36, E08.43, E08.44, E08.52, 
E08.620, E08.630, E08.69, E09.00, E09.01, 
E09.21, E09.44, E09.51, E09.638, E10.22, 
E10.29, E10.311, E10.341, E10.42, E10.43, 
E10.44, E10.51, E10.618, E10.620, E10.628, 
E10.630, E10.65, E10.8, E13.10, E13.319, 
E13.40, E13.49, E13.51, E13.52, Z96.41, 
E08.00, E08.22, E08.329, E08.351, E08.39, 
E08.42, E08.65, E09.321, E09.329, E09.339, 
E09.36, E09.43, E09.49, E09.649, E10.329, 
E10.349, E10.359, E10.36, E10.49, E10.641, 
E13.01, E13.11, E13.22, E13.329, E13.39, 
E13.44, E13.59, E08.11, E08.49, E08.641, 
E08.9, E09.10, E09.11, E09.29, E09.351, 
E09.618, E09.69, E09.8, E10.10, E10.319, 
E10.321, E10.351, E10.39, E10.610, 
E10.622, E10.638, E13.21, E13.29, E13.311, 
E13.321, E13.331, E13.341, E13.351, 
E13.359, E13.618, E13.622, E13.628, 
E13.65, Z46.81, E08.21, E08.339, E08.341, 

 



E08.359, E08.41, E08.51, E08.618, E08.621, 
E08.628, E08.8, E09.341, E09.40, E09.41, 
E09.42, E09.52, E09.610, E09.620, E09.621, 
E09.628, E09.65, E09.9, E10.331, E10.52, 
E10.621, E10.649, E10.69, E10.9, E13.00, 
E13.339, E13.36, E13.41, E13.42, E13.43, 
E13.610, E13.641, E13.69, E13.8, E13.9, 
G32.89, E08.01, E08.29, E08.311, E08.40, 
E08.59, E08.610, E08.622, E08.638, 
E08.649, E09.22, E09.311, E09.319, 
E09.331, E09.349, E09.359, E09.39, E09.59, 
E09.622, E09.630, E09.641, E10.11, E10.21, 
E10.339, E10.40, E10.41, E10.59, E13.349, 
E13.620, E13.621, E13.630, E13.638, 
E13.649 

Chronic 
Kidney 
Disease 

Dx: 585.3, 
585.4 

Dx: N18.3, N18.4  

Acute Kidney 
Injury 

Dx: 584.5, 
584.6, 584.7, 
584.8, 584.9, 
V45.1, V45.11, 
V45.12, V56.0, 
V56.1  
 

Dx: N17.0, N17.1, N17.2, N17.8, N17.9, 
Z49.01, Z49.31, Z91.15, Z99.2 
 

 

End Stage 
Kidney 
Disease 

Dx - 458.21, 
585.5, 585.6, 
996.56, 996.68, 
996.73, V42.0, 
V45.1, V45.11, 
V45.12, V56, 
V56.0, V56.1, 
V56.2, V56.3, 
V56.31, V56.32, 
V56.8 
PCS - 38.95, 
39.27, 39.42, 
39.43, 39.53, 
39.93, 39.94, 
39.95, 54.98, 
55.6, 55.61, 
55.69 

Dx - I95.3, N18.5, N18.6, T82.818A, 
T82.828A, T82.838A, T82.848A, T82.858A, 
T82.868A, T82.898A, T85.691A, T85.71XA, 
Z49.01, Z49.02, Z49.31, Z49.32, Z91.15, 
Z94.0, Z99.2 
PCS - 05HY33Z, 06HY33Z, 0TS00ZZ, 
0TS10ZZ, 0TY00Z0, 0TY00Z1, 0TY00Z2, 
0TY10Z0, 0TY10Z1, 0TY10Z2, 3E1M39Z, 
5A1D00Z, 5A1D60Z 

36145, 36800, 36810, 36815, 
36825, 36830, 36831, 36832, 
36833, 50323, 50325, 50327, 
50328, 50329, 50340, 50360, 
50365, 90918, 90919, 90920, 
90921, 90922, 90923, 90924, 
90925, 90935, 90937, 90939, 
90940, 90945, 90947, 90951, 
90952, 90953, 90954, 90955, 
90956, 90957, 90958, 90959, 
90960, 90961, 90962, 90963, 
90964, 90965, 90966, 90967, 
90968, 90969, 90970, 90989, 
90993, 90997, 90999, 93990, 
99512, A4653, A4656, A4657, 
A4670, A4671, A4672, A4673, 
A4674, A4680, A4706, A4707, 
A4708, A4709, A4712, A4714, 
A4719, A4720, A4721, A4722, 
A4723, A4724, A4725, A4726, 
A4728, A4730, A4736, A4737, 
A4740, A4750, A4755, A4760, 
A4765, A4766, A4770, A4771, 
A4773, A4774, A4802, A4860, 
A4870, A4890, A4911, A4913, 
A4918, A4928, A4929, C1881, 
E1500, E1520, E1530, E1540, 



E1550, E1560, E1570, E1575, 
E1580, E1600, E1610, E1615, 
E1620, E1625, E1634, E1635, 
E1636, E1637, E1639, E1699, 
G0257, G0308, G0309, G0310, 
G0311, G0312, G0313, G0314, 
G0315, G0316, G0317, G0318, 
G0319, G0320, G0321, G0323, 
G0324, G0325, G0326, G0327, 
G8727, G9013, G9014, J0635, 
J0636, S2065, S9335, S9339, 
E1638, G0322 
 

History of 
Renal 
Transplant 

Dx - 996.81, 
V42.0 
PCS – 55.61, 
55.69 

Dx - T86.10, T86.11, T86.12, T86.13, 
T86.19, T86.1, Z48.22, Z94.0 
PCS - 0TS00ZZ, 0TS10ZZ, 0TY00Z0, 0TY00Z1, 
0TY00Z2, 0TY10Z0, 0TY10Z1, 0TY10Z2 

50360, 50365 
 

Nephropathy Dx -580.0, 
580.4, 580.8, 
580.81, 580.89, 
580.9, 582.0, 
582.1, 582.2, 
582.4, 582.8, 
582.81, 582.89, 
582.9, 249.40, 
249.41, 250.4, 
250.40, 250.41, 
250.42, 250.43, 
583.0, 583.1, 
583.2, 583.4, 
583.6, 583.7, 
583.8, 583.81, 
583.89, 583.9, 
581.0, 581.1, 
581.2, 581.3, 
581.8, 581.81, 
581.89, 581.9, 
586, 593.9 
 

Dx - N00.0, N00.1, N00.2, N00.3, N00.4, 
N00.5, N00.6, N00.7, N00.8, N00.9, N03.0, 
N03.1, N03.2, N03.3, N03.4, N03.5, N03.6, 
N03.7, N03.8, N03.9, N03.0, N03.1, N03.2, 
N03.3, N03.4, N03.5, N03.6, N03.7, N03.8, 
N03.9, E08.21, E08.22, E08.29, E09.21, 
E09.22, E09.29, E10.21, E10.22, E10.29, 
E11.21, E11.22, E11.29, E13.21, E13.22, 
E13.29, N05.0, N05.1, N05.2, N05.3, N05.4, 
N05.5, N05.6, N05.7, N05.8, N05.9, N04.0, 
N04.1, N04.2, N04.3, N04.4, N04.5, N04.6, 
N04.7, N04.8, N04.9, N19 

 

Neuropathy Dx- 713.5, 
G90.01, 357.2, 
249.6, 249.60, 
249.61, 250.6, 
250.60, 250.61, 
250.62, 250.63, 
564.5, 536.3, 
337.0, 337.00, 
337.01, 337.09, 
951.0, 951.1, 
951.3, 355.0, 
355.1, 355.2, 
355.3, 355.4, 

Dx - M14.6, M14.60, M14.61, M14.611, 
M14.612, M14.619, M14.62, M14.621, 
M14.622, M14.629, M14.63, M14.631, 
M14.632, M14.639, M14.64, M14.641, 
M14.642, M14.649, M14.65, M14.651, 
M14.652, M14.659, M14.66, M14.661, 
M14.662, M14.669, M14.67, M14.671, 
M14.672, M14.679, M14.68, M14.69, 
E08.4, E08.40, E08.41, E08.42, E08.43, 
E08.44, E08.49, E09.4, E09.40, E09.41, 
E09.42, E09.43, E09.44, E09.49, E10.4, 
E10.40, E10.41, E10.42, E10.43, E10.44, 
E10.49, E11.4, E11.40, E11.41, E11.42, 

 



355.5, 355.6, 
355.7, 355.71, 
355.79, 355.8, 
355.9, 354.0, 
354.1, 354.2, 
354.3, 354.4, 
354.5, 354.8, 
354.9, 358.1, 
596.54, 458.0, 
337.1, 356.9 

E11.43, E11.44, E11.49, E13.4, E13.40, 
E13.41, E13.42, E13.43, E13.44, E13.49, 
K59.1, K31.84, G90.09, S04.0, S04.01, 
S04.011, S04.011A, S04.011D, S04.011S, 
S04.012, S04.012A, S04.012D, S04.012S, 
S04.019, S04.019A, S04.019D, S04.019S, 
S04.02, S04.02XA, S04.02XD, S04.02XS, 
S04.03, S04.031, S04.031A, S04.031D, 
S04.031S, S04.032, S04.032A, S04.032D, 
S04.032S, S04.039, S04.039A, S04.039D, 
S04.039S, S04.04, S04.041, S04.041A, 
S04.041D, S04.041S, S04.042, S04.042A, 
S04.042D, S04.042S, S04.049, S04.049A, 
S04.049D, S04.049S, S04.1, S04.10, 
S04.10XA, S04.10XD, S04.10XS, S04.11, 
S04.11XA, S04.11XD, S04.11XS, S04.12, 
S04.12XA, S04.12XD, S04.12XS, S04.2, 
S04.20, S04.20XA, S04.20XD, S04.20XS, 
S04.21, S04.21XA, S04.21XD, S04.21XS, 
S04.22, S04.22XA, S04.22XD, S04.22XS, 
S04.3, S04.30, S04.30XA, S04.30XD, 
S04.30XS, S04.31, S04.31XA, S04.31XD, 
S04.31XS, S04.32, S04.32XA, S04.32XD, 
S04.32XS, S04.4, S04.40, S04.40XA, 
S04.40XD, S04.40XS, S04.41, S04.41XA, 
S04.41XD, S04.41XS, S04.42, S04.42XA, 
S04.42XD, S04.42XS, S04.5, S04.50, 
S04.50XA, S04.50XD, S04.50XS, S04.51, 
S04.51XA, S04.51XD, S04.51XS, S04.52, 
S04.52XA, S04.52XD, S04.52XS, S04.6, 
S04.60, S04.60XA, S04.60XD, S04.60XS, 
S04.61, S04.61XA, S04.61XD, S04.61XS, 
S04.62, S04.62XA, S04.62XD, S04.62XS, 
S04.7, S04.70, S04.70XA, S04.70XD, 
S04.70XS, S04.71, S04.71XA, S04.71XD, 
S04.71XS, S04.72, S04.72XA, S04.72XD, 
S04.72XS, S04.8, S04.81, S04.811, 
S04.811A, S04.811D, S04.811S, S04.812, 
S04.812A, S04.812D, S04.812S, S04.819, 
S04.819A, S04.819D, S04.819S, S04.89, 
S04.891, S04.891A, S04.891D, S04.891S, 
S04.892, S04.892A, S04.892D, S04.892S, 
S04.899, S04.899A, S04.899D, S04.899S, 
S04.9, S04.9XXA, S04.9XXD, S04.9XXS, 
G57.0, G57.00, G57.01, G57.02, G57.1, 
G57.10, G57.11, G57.12, G57.2, G57.20, 
G57.21, G57.22, G57.3, G57.30, G57.31, 
G57.32, G57.4, G57.40, G57.41, G57.42, 
G57.5, G57.50, G57.51, G57.52, G57.6, 
G57.60, G57.61, G57.62, G57.7, G57.70, 
G57.71, G57.72, G57.8, G57.80, G57.81, 
G57.82, G57.9, G57.90, G57.91, G57.92, 
G56.0, G56.00, G56.01, G56.02, G56.1, 



G56.10, G56.11, G56.12, G56.2, G56.20, 
G56.21, G56.22, G56.3, G56.30, G56.31, 
G56.32, G56.4, G56.40, G56.41, G56.42, 
G56.8, G56.80, G56.81, G56.82, G56.9, 
G56.90, G56.91, G56.92, G73.3, N31.9, 
I95.1, H49.0, H49.00, H49.01, H49.02, 
H49.03, H49.1, H49.10, H49.11, H49.12, 
H49.13, H49.2, H49.20, H49.21, H49.22, 
H49.23, H49.3, H49.30, H49.31, H49.32, 
H49.33, H49.4, H49.40, H49.41, H49.42, 
H49.43, H49.8, H49.81, H49.811, H49.812, 
H49.813, H49.819, H49.88, H49.881, 
H49.882, H49.883, H49.889, H49.9, G90.8, 
G90.9, G99.0, G60.9 

Retinopathy Dx - 250.5, 
250.50, 250.51, 
250.52, 250.53, 
362.1, 362.10, 
362.11, 362.12, 
362.13, 362.14, 
362.15, 362.16, 
362.17, 362.18, 
362.02, 361.0, 
361.00, 361.01, 
361.02, 361.03, 
361.04, 361.05, 
361.06, 361.07, 
361.1, 361.10, 
361.11, 361.12, 
361.13, 361.14, 
361.19, 361.2, 
361.3, 361.30, 
361.31, 361.32, 
361.33, 361.8, 
361.81, 361.89, 
361.9, 362.83, 
362.81, 362.82, 
249.5, 249.50, 
249.51, 379.23, 
362.0, 362.01, 
362.03, 362.04, 
362.05, 362.06, 
362.07, 369.0, 
369.00, 369.01, 
369.02, 369.03, 
369.04, 369.05, 
369.06, 369.07, 
369.08, 369.1, 
369.10, 369.11, 
369.12, 369.13, 
369.14, 369.15, 
369.16, 369.17, 

Dx - E08.3, E08.31, E08.311, E08.319, 
E08.32, E08.321, E08.329, E08.33, E08.331, 
E08.339, E08.36, E08.39, E09.3, E09.31, 
E09.311, E09.319, E09.32, E09.321, 
E09.329, E09.33, E09.331, E09.339, E09.36, 
E09.39, E10.3, E10.31, E10.311, E10.319, 
E10.32, E10.321, E10.329, E10.33, E10.331, 
E10.339, E10.36, E10.39, E11.3, E11.31, 
E11.311, E11.319, E11.32, E11.321, 
E11.329, E11.33, E11.331, E11.339, E11.36, 
E11.39, E13.3, E13.31, E13.311, E13.319, 
E13.32, E13.321, E13.329, E13.33, E13.331, 
E13.339, E13.36, E13.39, H35.0, H35.00, 
H35.01, H35.011, H35.012, H35.013, 
H35.019, H35.02, H35.021, H35.022, 
H35.023, H35.029, H35.03, H35.031, 
H35.032, H35.033, H35.039, H35.04, 
H35.041, H35.042, H35.043, H35.049, 
H35.05, H35.051, H35.052, H35.053, 
H35.059, H35.06, H35.061, H35.062, 
H35.063, H35.069, H35.07, H35.071, 
H35.072, H35.073, H35.079, H35.09, 
E08.34, E08.341, E08.349, E08.35, E08.351, 
E08.359, E09.34, E09.341, E09.349, E09.35, 
E09.351, E09.359, E10.34, E10.341, 
E10.349, E10.35, E10.351, E10.359, E11.34, 
E11.341, E11.349, E11.35, E11.351, 
E11.359, E13.34, E13.341, E13.349, E13.35, 
E13.351, E13.359, H33.0, H33.00, H33.001, 
H33.002, H33.003, H33.009, H33.01, 
H33.011, H33.012, H33.013, H33.019, 
H33.02, H33.021, H33.022, H33.023, 
H33.029, H33.03, H33.031, H33.032, 
H33.033, H33.039, H33.04, H33.041, 
H33.042, H33.043, H33.049, H33.05, 
H33.051, H33.052, H33.053, H33.059, 
H33.1, H33.10, H33.101, H33.102, H33.103, 
H33.109, H33.11, H33.111, H33.112, 

 



369.18, 369.2, 
369.20, 369.21, 
369.22, 369.23, 
369.24, 369.25, 
369.3, 369.4, 
369.6, 369.60, 
369.61, 369.62, 
369.63, 369.64, 
369.65, 369.66, 
369.67, 369.68, 
369.69, 369.7, 
369.70, 369.71, 
369.72, 369.73, 
369.74, 369.75, 
369.76, 369.8, 
369.9, 362.53, 
250.5, 250.50, 
250.51, 250.52, 
250.53, 362.1, 
362.10, 362.11, 
362.12, 362.13, 
362.14, 362.15, 
362.16, 362.17, 
362.18, 362.02 

H33.113, H33.119, H33.12, H33.121, 
H33.122, H33.123, H33.129, H33.19, 
H33.191, H33.192, H33.193, H33.199, 
H33.2, H33.20, H33.21, H33.22, H33.23, 
H33.3, H33.30, H33.301, H33.302, H33.303, 
H33.309, H33.31, H33.311, H33.312, 
H33.313, H33.319, H33.32, H33.321, 
H33.322, H33.323, H33.329, H33.33, 
H33.331, H33.332, H33.333, H33.339, 
H33.4, H33.40, H33.41, H33.42, H33.43, 
H33.8, H35.9, H35.6, H35.60, H35.61, 
H35.62, H35.63, H35.8, H35.81, H35.82, 
H35.89, E08.3, E08.31, E08.311, E08.319, 
E08.32, E08.321, E08.329, E08.33, E08.331, 
E08.339, E08.36, E08.39, E09.3, E09.31, 
E09.311, E09.319, E09.32, E09.321, 
E09.329, E09.33, E09.331, E09.339, E09.36, 
E09.39, E10.3, E10.31, E10.311, E10.319, 
E10.32, E10.321, E10.329, E10.33, E10.331, 
E10.339, E10.36, E10.39, E11.3, E11.31, 
E11.311, E11.319, E11.32, E11.321, 
E11.329, E11.33, E11.331, E11.339, E11.36, 
E11.39, E13.3, E13.31, E13.311, E13.319, 
E13.32, E13.321, E13.329, E13.33, E13.331, 
E13.339, E13.36, E13.39, H43.1, H43.10, 
H43.11, H43.12, H43.13, E08.3, E08.31, 
E08.311, E08.319, E08.32, E08.321, 
E08.329, E08.33, E08.331, E08.339, E08.36, 
E08.39, E09.3, E09.31, E09.311, E09.319, 
E09.32, E09.321, E09.329, E09.33, E09.331, 
E09.339, E09.36, E09.39, E10.3, E10.31, 
E10.311, E10.319, E10.32, E10.321, 
E10.329, E10.33, E10.331, E10.339, E10.36, 
E10.39, E11.3, E11.31, E11.311, E11.319, 
E11.32, E11.321, E11.329, E11.33, E11.331, 
E11.339, E11.36, E11.39, E13.3, E13.31, 
E13.311, E13.319, E13.32, E13.321, 
E13.329, E13.33, E13.331, E13.339, E13.36, 
E13.39, H54.0, H54.1, H54.10, H54.11, 
H54.12, H54.2, H54.3, H54.4, H54.40, 
H54.41, H54.42, H54.5, H54.50, H54.51, 
H54.52, H54.6, H54.60, H54.61, H54.62, 
H54.7, H54.8, H35.35, H35.351, H35.352, 
H35.353, H35.359, E08.3, E08.31, E08.311, 
E08.319, E08.32, E08.321, E08.329, E08.33, 
E08.331, E08.339, E08.36, E08.39, E09.3, 
E09.31, E09.311, E09.319, E09.32, E09.321, 
E09.329, E09.33, E09.331, E09.339, E09.36, 
E09.39, E10.3, E10.31, E10.311, E10.319, 
E10.32, E10.321, E10.329, E10.33, E10.331, 
E10.339, E10.36, E10.39, E11.3, E11.31, 
E11.311, E11.319, E11.32, E11.321, 
E11.329, E11.33, E11.331, E11.339, E11.36, 



E11.39, E13.3, E13.31, E13.311, E13.319, 
E13.32, E13.321, E13.329, E13.33, E13.331, 
E13.339, E13.36, E13.39, H35.0, H35.00, 
H35.01, H35.011, H35.012, H35.013, 
H35.019, H35.02, H35.021, H35.022, 
H35.023, H35.029, H35.03, H35.031, 
H35.032, H35.033, H35.039, H35.04, 
H35.041, H35.042, H35.043, H35.049, 
H35.05, H35.051, H35.052, H35.053, 
H35.059, H35.06, H35.061, H35.062, 
H35.063, H35.069, H35.07, H35.071, 
H35.072, H35.073, H35.079, H35.09, 
E08.34, E08.341, E08.349, E08.35, E08.351, 
E08.359, E09.34, E09.341, E09.349, E09.35, 
E09.351, E09.359, E10.34, E10.341, 
E10.349, E10.35, E10.351, E10.359, E11.34, 
E11.341, E11.349, E11.35, E11.351, 
E11.359, E13.34, E13.341, E13.349, E13.35, 
E13.351, E13.359 

Hypertension Dx - 401, 401.0, 
401.1, 401.9, 
402, 402.0, 
402.00, 402.1, 
402.10, 402.9, 
402.90, 403, 
403.0, 403.00, 
403.01, 403.1, 
403.10, 403.11, 
403.9, 403.90, 
403.91, 404, 
404.0, 404.00, 
404.01, 404.02, 
404.03, 404.1, 
404.10, 404.11, 
404.12, 404.13, 
404.9, 404.90, 
404.91, 404.92, 
404.93, 405, 
405.0, 405.01, 
405.09, 405.1, 
405.11, 405.19, 
405.9, 405.91, 
405.99 

Dx -I10, I11.9, I12.0, I12.9, I13.0, I13.10, 
I13.11, I13.2, I15.0, I15.8 

 

Congestive 
Heart Failure 

Dx- 398.91, 
428.0, 428.1, 
428.20, 428.21, 
428.22, 428.23, 
428.30, 428.31, 
428.32, 428.33, 
428.40, 428.41, 
428.42, 428.43, 
428.9 

Dx - I09.81, I50.1, I50.20, I50.21, I50.22, 
I50.23, I50.30, I50.31, I50.32, I50.33, 
I50.40, I50.41, I50.42, I50.43, I50.9 

 



Ischemic 
Heart 
Disease 

Dx -  410, 
410.0, 410.00, 
410.01, 410.02, 
410.1, 410.10, 
410.11, 410.12, 
410.2, 410.20, 
410.21, 410.22, 
410.3, 410.30, 
410.31, 410.32, 
410.4, 410.40, 
410.41, 410.42, 
410.5, 410.50, 
410.51, 410.52, 
410.6, 410.60, 
410.61, 410.62, 
410.7, 410.70, 
410.71, 410.72, 
410.8, 410.80, 
410.81, 410.82, 
410.9, 410.90, 
410.91, 410.92, 
411, 411.0, 
411.1, 411.8, 
411.81, 411.89, 
412, 413, 
413.0, 413.1, 
413.9, 414, 
414.0, 414.00, 
414.01, 414.02, 
414.03, 414.04, 
414.05, 414.06, 
414.07, 414.1, 
414.10, 414.11, 
414.12, 414.19, 
414.2, 414.3, 
414.4, 414.8, 
414.9 
 
PCS- 36.1, 
36.10, 36.11, 
36.12, 36.13, 
36.14, 36.15, 
36.16, 36.17, 
36.19, 36.03, 
36.04, 36.06, 
36.07, 36.09, 
00.66, 17.55 
 
 
 

Dx –  I20.0, I20.1, I20.8, I20.9, I21.09, 
I21.11, I21.19, I21.29, I21.3, I21.4, I24.0, 
I24.1, I24.8, I25.10, I25.2, I25.3, I25.41, 
I25.42, I25.5, I25.810, I25.811, I25.812, 
I25.82, I25.83, I25.84, I25.89, I25.9, I21.0, 
I21.01, I21.02, I21.09, I21.1, I21.2, I21.21, 
I22.0, I22.1, I22.2, I22.8, I22.9 
 
 
PCS - 0210083, 0210088, 0210089, 
021008C, 021008F, 021008W, 0210093, 
0210098, 0210099, 021009C, 021009F, 
021009W, 02100A3, 02100A8, 02100A9, 
02100AC, 02100AF, 02100AW, 02100J3, 
02100J8, 02100J9, 02100JC, 02100JF, 
02100JW, 02100K3, 02100K8, 02100K9, 
02100KC, 02100KF, 02100KW, 02100Z3, 
02100Z8, 02100Z9, 02100ZC, 02100ZF, 
0210483, 0210488, 0210489, 021048C, 
021048F, 021048W, 0210493, 0210498, 
0210499, 021049C, 021049F, 021049W, 
02104A3, 02104A8, 02104A9, 02104AC, 
02104AF, 02104AW, 02104J3, 02104J8, 
02104J9, 02104JC, 02104JF, 02104JW, 
02104K3, 02104K8, 02104K9, 02104KC, 
02104KF, 02104KW, 02104Z3, 02104Z8, 
02104Z9, 02104ZC, 02104ZF, 0211088, 
0211089, 021108C, 021108W, 0211098, 
0211099, 021109C, 021109W, 02110A8, 
02110A9, 02110AC, 02110AW, 02110J8, 
02110J9, 02110JC, 02110JW, 02110K8, 
02110K9, 02110KC, 02110KW, 02110Z8, 
02110Z9, 02110ZC, 0211488, 0211489, 
021148C, 021148W, 0211498, 0211499, 
021149C, 021149W, 02114A8, 02114A9, 
02114AC, 02114AW, 02114J8, 02114J9, 
02114JC, 02114JW, 02114K8, 02114K9, 
02114KC, 02114KW, 02114Z8, 02114Z9, 
02114ZC, 021208C, 021208W, 021209C, 
021209W, 02120AC, 02120AW, 02120JC, 
02120JW, 02120KC, 02120KW, 02120ZC, 
021248C, 021248W, 021249C, 021249W, 
02124AC, 02124AW, 02124JC, 02124JW, 
02124KC, 02124KW, 02124ZC, 021308C, 
021308W, 021309C, 021309W, 02130AC, 
02130AW, 02130JC, 02130JW, 02130KC, 
02130KW, 02130ZC, 021348C, 021348W, 
021349C, 021349W, 02134AC, 02134AW, 
02134JC, 02134JW, 02134KC, 02134KW, 
02134ZC, 02703ZZ, 02704ZZ, 02713ZZ, 
02714ZZ, 02723ZZ, 02724ZZ, 02733ZZ, 
02734ZZ, 02C03ZZ, 02C04ZZ, 02C13ZZ, 
02C14ZZ, 02C23ZZ, 02C24ZZ, 02C33ZZ, 

33510, 33511, 33512, 33513, 
33514, 33516, 33517, 33518, 
33519, 33521, 33522, 33523, 
33533, 33534, 33535, 33536, 

92920, 92921, 92924, 
92925, 92928, 92929, 
92933, 92934, 92937, 
92938, 92941, 92943, 
92944, 92920, 92921, 
92924, 92925, 92928, 
92929, 92933, 92934 
 
 



02C34ZZ, 3E07317, 3E073PZ, 02703ZZ, 
02704ZZ, 02713ZZ, 02714ZZ, 02723ZZ, 
02724ZZ, 02733ZZ, 02734ZZ, 02C03ZZ 
 
 
 

Stroke/TIA Dx- 430, 431, 
432, 432.0, 
432.1, 432.9, 
433, 433.0, 
433.00, 433.01, 
433.1, 433.10, 
433.11, 433.2, 
433.20, 433.21, 
433.3, 433.30, 
433.31, 433.8, 
433.80, 433.81, 
433.9, 433.90, 
433.91, 434, 
434.0, 434.00, 
434.01, 434.1, 
434.10, 434.11, 
434.9, 434.90, 
434.91, 435, 
435.0, 435.1, 
435.2, 435.3, 
435.8, 435.9, 
436, 437, 
437.0, 437.1, 
437.2, 437.3, 
437.4, 437.5, 
437.6, 437.7, 
437.8, 437.9, 
438, 438.0, 
438.1, 438.10, 
438.11, 438.12, 
438.13, 438.14, 
438.19, 438.2, 
438.20, 438.21, 
438.22, 438.3, 
438.30, 438.31, 
438.32, 438.4, 
438.40, 438.41, 
438.42, 438.5, 
438.50, 438.51, 
438.52, 438.53, 
438.6, 438.7, 
438.8, 438.81, 
438.82, 438.83, 
438.84, 438.85, 
438.89, 438.9  

Dx- H34.0, G45.0, G45.1, G45.2, G45.3, 
G45.4, G45.8, G45.9, G46.0, G46.1, G46.2, 
G46.3, G46.4, G46.5, G46.6, G46.7, G46.8, 
I60.0, I60.00, I60.01, I60.02, I60.1, I60.10, 
I60.11, I60.12, I60.2, I60.20, I60.21, I60.22, 
I60.3, I60.30, I60.31, I60.32, I60.4, I60.5, 
I60.50, I60.51, I60.52, I60.6, I60.7, I60.8, 
I60.9, I61, I61.0, I61.1, I61.2, I61.3, I61.4, 
I61.5, I61.6, I61.8, I61.9, I62, I62.0, I62.00, 
I62.01, I62.02, I62.03, I62.1, I62.9, I63, 
I63.0, I63.00, I63.01, I63.011, I63.012, 
I63.019, I63.02, I63.03, I63.031, I63.032, 
I63.039, I63.09, I63.1, I63.10, I63.11, 
I63.111, I63.112, I63.119, I63.12, I63.13, 
I63.131, I63.132, I63.139, I63.19, I63.2, 
I63.20, I63.21, I63.211, I63.212, I63.219, 
I63.22, I63.23, I63.231, I63.232, I63.239, 
I63.29, I63.3, I63.30, I63.31, I63.311, 
I63.312, I63.319, I63.32, I63.321, I63.322, 
I63.329, I63.33, I63.331, I63.332, I63.339, 
I63.34, I63.341, I63.342, I63.349, I63.39, 
I63.4, I63.40, I63.41, I63.411, I63.412, 
I63.419, I63.42, I63.421, I63.422, I63.429, 
I63.43, I63.431, I63.432, I63.439, I63.44, 
I63.441, I63.442, I63.449, I63.49, I63.5, 
I63.50, I63.51, I63.511, I63.512, I63.519, 
I63.52, I63.521, I63.522, I63.529, I63.53, 
I63.531, I63.532, I63.539, I63.54, I63.541, 
I63.542, I63.549, I63.59, I63.6, I63.8, I63.9, 
I65, I65.0, I65.01, I65.02, I65.03, I65.09, 
I65.1, I65.2, I65.21, I65.22, I65.23, I65.29, 
I65.8, I65.9, I66, I66.0, I66.01, I66.02, 
I66.03, I66.09, I66.1, I66.11, I66.12, I66.13, 
I66.19, I66.2, I66.21, I66.22, I66.23, I66.29, 
I66.3, I66.8, I66.9, I67, I67.0, I67.1, I67.2, 
I67.3, I67.4, I67.5, I67.6, I67.7, I67.8, 
I67.81, I67.82, I67.83, I67.84, I67.841, 
I67.848, I67.89, I67.9, I68, I68.0, I68.2, 
I68.8, I69, I69.0, I69.00, I69.01, I69.02, 
I69.020, I69.021, I69.022, I69.023, I69.028, 
I69.03, I69.031, I69.032, I69.033, I69.034, 
I69.039, I69.04, I69.041, I69.042, I69.043, 
I69.044, I69.049, I69.05, I69.051, I69.052, 
I69.053, I69.054, I69.059, I69.06, I69.061, 
I69.062, I69.063, I69.064, I69.065, I69.069, 
I69.09, I69.090, I69.091, I69.092, I69.093, 

 



I69.098, I69.1, I69.10, I69.11, I69.12, 
I69.120, I69.121, I69.122, I69.123, I69.128, 
I69.13, I69.131, I69.132, I69.133, I69.134, 
I69.139, I69.14, I69.141, I69.142, I69.143, 
I69.144, I69.149, I69.15, I69.151, I69.152, 
I69.153, I69.154, I69.159, I69.16, I69.161, 
I69.162, I69.163, I69.164, I69.165, I69.169, 
I69.19, I69.190, I69.191, I69.192, I69.193, 
I69.198, I69.2, I69.20, I69.21, I69.22, 
I69.220, I69.221, I69.222, I69.223, I69.228, 
I69.23, I69.231, I69.232, I69.233, I69.234, 
I69.239, I69.24, I69.241, I69.242, I69.243, 
I69.244, I69.249, I69.25, I69.251, I69.252, 
I69.253, I69.254, I69.259, I69.26, I69.261, 
I69.262, I69.263, I69.264, I69.265, I69.269, 
I69.29, I69.290, I69.291, I69.292, I69.293, 
I69.298, I69.3, I69.30, I69.31, I69.32, 
I69.320, I69.321, I69.322, I69.323, I69.328, 
I69.33, I69.331, I69.332, I69.333, I69.334, 
I69.339, I69.34, I69.341, I69.342, I69.343, 
I69.344, I69.349, I69.35, I69.351, I69.352, 
I69.353, I69.354, I69.359, I69.36, I69.361, 
I69.362, I69.363, I69.364, I69.365, I69.369, 
I69.39, I69.390, I69.391, I69.392, I69.393, 
I69.398, I69.8, I69.80, I69.81, I69.82, 
I69.820, I69.821, I69.822, I69.823, I69.828, 
I69.83, I69.831, I69.832, I69.833, I69.834, 
I69.839, I69.84, I69.841, I69.842, I69.843, 
I69.844, I69.849, I69.85, I69.851, I69.852, 
I69.853, I69.854, I69.859, I69.86, I69.861, 
I69.862, I69.863, I69.864, I69.865, I69.869, 
I69.89, I69.890, I69.891, I69.892, I69.893, 
I69.898, I69.9, I69.90, I69.91, I69.92, 
I69.920, I69.921, I69.922, I69.923, I69.928, 
I69.93, I69.931, I69.932, I69.933, I69.934, 
I69.939, I69.94, I69.941, I69.942, I69.943, 
I69.944, I69.949, I69.95, I69.951, I69.952, 
I69.953, I69.954, I69.959, I69.96, I69.961, 
I69.962, I69.963, I69.964, I69.965, I69.969, 
I69.99, I69.990, I69.991, I69.992, I69.993, 
I69.998 
 

 
 
 
 

 

 

 
 

 



Supplemental Table 3: Characteristics of new initiators of anti-diabetes medications, dispensed 

between January 1, 2013 and March 31, 2020. 

 SGLT2i GLP-1RA DPP4i SU TZD Metformin Insulin 

New Initiations, n 8377 16383 25505 34245 10649 33302 32028 

Age in years, mean (SD) 69.8 (9.0) 69.2 (8.9) 73.2 (8.8) 73.1 (8.7) 72.5 (8.6) 72.3 (8.6) 71.8 (9.4) 

CCI, mean (SD) 3.87 (2.1) 4.02 (2.2) 4.18 (2.4) 4.11 (2.4) 3.57 (2.0) 3.91 (2.3) 5.14 (2.8) 

Female, n (%) 
3839 (46) 8617 (53) 

13173 

(52) 

16685 

(49) 5128 (48) 

17537 

(53) 

16447 

(51) 

Race, n (%)*        

White 
4172 (50) 8333 (51) 

12253 

(48) 

17509 

(51) 5006 (47) 

16711 

(50) 

16979 

(53) 

Black 1124 (13) 2273 (14) 3869 (15) 4641 (14) 1287 (12) 4311 (13) 5062 (16) 

Asian 409 (5) 495 (3) 1294 (5) 1332 (4) 581 (5) 1329 (4) 890 (3) 

Hispanic 1338 (16) 2414 (15) 4561 (18) 5464 (16) 2026 (19) 5227 (16) 4657 (15) 

Other / Unknown 1334 (16) 2868 (18) 3528 (14) 5299 (15) 1749 (16) 5724 (17) 4440 (14) 

Region, n (%)*        

Northeast 652 (8) 1144 (7) 2338 (9) 2695 (8) 613 (6) 2413 (7) 2751 (9) 

Midwest 1132 (14) 2583 (16) 3627 (14) 5333 (16) 1156 (11) 4724 (14) 5849 (18) 

South 
4416 (53) 8821 (54) 

12713 

(50) 

16701 

(49) 5207 (49) 

15757 

(47) 

15779 

(49) 

West 
2177 (26) 3835 (23) 6827 (27) 9516 (28) 3673 (34) 

10408 

(31) 7649 (24) 

Baseline Comorbidities, n 

(%)        

Nephropathy 
8243 (98) 

16131 

(98) 

24925 

(98) 

33255 

(97) 

10382 

(97) 

32298 

(97) 

31493 

(98) 

Neuropathy 
2918 (35) 6380 (39) 8074 (32) 

10288 

(30) 3428 (32) 9996 (30) 

13351 

(42) 

Retinopathy 1109 (13) 2338 (14) 3373 (13) 3943 (12) 1384 (13) 3675 (11) 5624 (18) 

Hypertension 
7729 (92) 

15233 

(93) 

23465 

(92) 

31169 

(91) 9587 (90) 

29734 

(89) 

30035 

(94) 

Heart failure 
1666 (20) 3605 (22) 5856 (23) 7837 (23) 1298 (12) 6314 (19) 

10786 

(34) 

Ischemic heart disease 
2549 (30) 4847 (30) 7661 (30) 

10143 

(30) 2342 (22) 8929 (27) 

12317 

(38) 

Stroke/TIA 789 (9) 1724 (11) 3170 (12) 3970 (12) 1028 (10) 3729 (11) 5246 (16) 

Medication Utilization        
Unique DM Rx, mean 

(SD) 2.0 (1.1) 2.0 (1.1) 1.3 (1.0) 1.0 (0.9) 1.6 (1.1) 0.9 (1.0) 1.5 (1.1) 

SGLT2i, n (%) - 1499 (9) 1017 (4) 970 (3) 575 (5) 1121 (3) 1029 (3) 

GLP-1RA, n (%) 1701 (20) - 1115 (4) 1819 (5) 987 (9) 2154 (6) 3003 (9) 

DPP-4i, n (%) 2706 (32) 4621 (28) - 6702 (20) 2962 (28) 4931 (15) 6107 (19) 

Sulfonylureas, n (%) 
3857 (46) 6876 (42) 

11889 

(47) - 5926 (56) 

11256 

(34) 

11551 

(36) 

TZDs, n (%) 1105 (13) 1771 (11) 2444 (10) 2873 (8) - 2356 (7) 1966 (6) 

Metformin, n (%) 
4069 (49) 6303 (38) 

10561 

(41) 

14766 

(43) 4740 (45) - 8341 (26) 

Insulin, n (%) 1686 (20) 5199 (32) 3373 (13) 3191 (9) 1149 (11) 3995 (12) - 



Lab Data        
eGFR mL/min/1.73m2, 

mean (SD) 

50.1 

(13.6) 

44.2 

(13.7) 

43.1 

(13.5) 

43.6 

(13.8) 

44.4 

(13.4) 

50.8 

(12.7) 

41.5 

(14.7) 

Creatinine available, n 

(%) 4098 (49) 7513 (46) 

12103 

(47) 

15273 

(45) 5524 (52) 

14671 

(44) 

12298 

(38) 

HbA1c level %, mean 

(SD) 8.2 (1.7) 8.3 (1.8) 7.7 (1.6) 7.6 (1.6) 8.0 (1.7) 7.5 (1.6) 8.2 (1.9) 

HbA1c available, n (%) 
4353 (52) 7722 (47) 

12343 

(48) 

15468 

(45) 5756 (54) 

15864 

(48) 

12588 

(39) 

Utilization, n (%)        

ER Visit, >1 
1838 (22) 3967 (24) 7398 (29) 9877 (29) 2155 (20) 8731 (26) 

13994 

(44) 

Hospitalization Visit, >1 753 (9) 1476 (9) 4090 (16) 5337 (16) 841 (8) 4535 (14) 9807 (31) 

 

Patient baseline characteristics, lab data, and utilization information was measured in the six-month period prior to 

cohort entry.  

Abbreviations: CCI: Combined Comorbidity Index, TIA: Transient Ischemic Attack; eGFR: estimated glomerular 

filtration rate; DM: diabetes mellitus; Rx: prescription; ER: Emergency Room. *Note that these percentages may not 

total 100% due to rounding.  

 


