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INTRODUCTION

Figure 1. Conceptual Framework:
Socio-determinant of health on
treatment decision and outcome

 Difference in healthcare access across various socio-determinants of
health (SDoH) has been a concern for US public health. In patients

with a progressive chronic condition, such as Type 2 diabetes (T2D), Treatment Decision

cyclical causal process between treatment decision and outcome on ADM class switch

influenced by SDoH can continue over the lifetime.'3 (Figure 1)

~ ~
Socio-determinants

 The impact of SDoH on antidiabetic medication (ADM) class switch, a of Health

use of drug in a different therapeutic class, and glycated hemoglobin

(HbAlc) control in patients with T2D was well studied.*> However,

Outcome:
Glycemic Control in T2D

overarching association over the long-term trajectory is

underexplored.

OBJECTIVE

 The aim of this study was to compare patterns of use of glucagon-like peptide-1 receptor agonists (GLP1Ra)
and sodium-glucose co-transporter 2 inhibitors (SGLT2i), advanced non-insulin ADM options emerged over
the last decade. The study examined patterns of switching ADM classes for second to fourth-line treatments

among patients covered by various types of health plans.

 Longitudinal changes in HbA1c following each line of ADM class switching were compared across the

insurance type.

METHOD

e Study Design and Population: We conducted a retrospective observational research using electronic
healthcare records from the University of Illlinois Hospital and Health Sciences System. Eligible patients were

adults with T2D who had received first-line metformin between January 2016 and December 2023.

« ADM class switching was defined by change in a therapeutic class that was different from the class of

previous line of ADM. We excluded patients who received insulin for ADM switching.

« ADM class switchings were grouped into two; advanced class that consists of SGLT2i and GLP1Ra, and

traditional post first-line classes including all non-insulin, non-SGLT2i and non-GLP1Ra agents.

* Using bivariate analysis and Chi-square test, we compared switching patterns across three insurance types,
commercial healthplan, Medicare, and underinsured group (Medicaid, self-pay or no healthcare coverage),

one of the major indicators of SDoH.

 To summarize glycemic control over time, we abstracted all HbAlc (%) up to 3 years following each ADM

class switching and before next ADM class switching or until the end of follow up, whichever happened first.

 Alongitudinal data analysis was performed using a mixed-effect linear regression model with a Gamma error
distribution with a log-link function. The population mean, variance across individuals and random error
associated with HbAlc trends were factored into the model.* We compared the influence of health plan type

using the estimates and statistical significance of each regression coefficient.
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Figure 2. Longitudinal HbA1c Trends Following ADM Class Switch

A. First ADM class switch
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Month(s) after the treatment switch

Eq 1. HbAlc,= exp[(2.1358*—0.0040%7) + (—0.04838"+0.00087)- MDCR + (0.0095+0.0017'¢)-UNDR]

B. Second ADM class switch
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Month(s) after the treatment switch

Eq 2. HbAIc,= exp[(2.1325*=0.00131) + (—0.0551"+0.000027)- MDCR + (0.0144—0.00037)- UNDR ]

C. Third ADM class switch
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Eq 3.HbAlc,= exp[(2.1455*—0.00001¢) + (0.0133-0.00012*7)-MDCR + (0.0230—0.00002¢)-UNDR ]

Scatter Plots: HbA1c records of commercially insured, underinsured and Medicare patients on or
after each ADM class switching

Straight lines and equations: Population mean estimates from mixed effect model for commercially
insured, underinsured and Medicare patients

Equations: HbAlc at time t in month, *p<0.05, tp<0.10
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Table 1. Baseline Characteristics at 1%, 2"? and 3" Treatment Switching

Age, Mean (SD) 62.41 (11.29)
Age group, N(%)

>=65
45-64
18-44
SEX (MALE)
Race, N(%)
AIAN
Asian
NHPI
AFAM
White
Other
Declined
No info.

Ethnicity, N(%)

259 (47.70%)
241 (44.38%)
43 (7.92%)
223 (41.07%)

3 (0.55%)
14 (2.58%)
1(0.18%)
269 (49.54%)
81 (14.92%)
164 (30.20%)
0 (0.00%)
11 (2.03%)

Non Hispanic 374 (68.88%)

Hispanic
Declined
No info.

155 (28.55%)
6 (1.10%)
8 (1.47%)

Baseline HbA1c*, N(%)

<8.0%
8.0 -8.9%
29.0%

missing

274 (50.46%)

82 (15.10%)
126 (23.20%)

61 (11.23%)

1st ADM class switch

48.67 (9.75)

23 (3.27%)
454 (64.58%)
226 (32.15%)
308 (43.81%)

2 (0.28%)
25 (3.56%)
0 (0.00%)
345 (49.08%)
97 (13.80%)
223 (31.72%)
1(0.14%)
10 (1.42%)

456 (64.86%)
235 (33.43%)
9 (1.28%)

3 (0.43%)

291 (41.39%)
99 (14.08%)
255 (36.27%)

58 (8.25%)

48.89 (11.53)

52 (5.68%)
564 (61.57%)
300 (32.75%)
346 (37.77%)

6 (0.66%)
12 (1.31%)
0 (0.00%)
472 (51.53%)
90 (9.83%)
317 (34.61%)
0 (0.00%)
19 (2.07%)

564 (61.57%)
317 (34.61%)
23 (2.51%)
12 (1.31%)

406 (44.32%)
122 (13.32%)
293 (31.99%)

95 (10.37%)

* HbAlc data nearest to the switching date on or before the AMD class switching date.
Abbreviations: AFAM, African American; AIAN, American Indian/Alaska Native; NHPI, Native Hawaiian or Other Pacific Islander

Figure 3. Therapeutic Classes at ADM Class Switching
15t ADM Class Switching
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2nd ADM class switch

62.39 (10.82) 49.85 (9.14) 50.00 (11.17)
<0.01 <0.01
138 (50.18%) 12 (3.50%) 27 (5.65%)
116 (42.18%) 241 (70.26%) 318 (66.53%)
21 (7.64%) 90 (26.24%) 133 (27.82%)

0.05 114 (41.45%) 139 (40.52%) 179 (37.45%) 0.49
0.02 0.20
1(0.36%) 1(0.29%) 4 (0.84%)

4 (1.45%) 9 (2.62%) 4 (0.84%)

0 (0.00%) 0 (0.00%) 0 (0.00%)

136 (49.45%) 167 (48.69%) 252 (52.72%)

44 (16.00%) 42 (12.24%) 51 (10.67%)
85(30.91%) 119 (34.69%) 164 (34.31%)

0 (0.00%) 0 (0.00%) 0 (0.00%)

5 (1.82%) 5 (1.46%) 3 (0.63%)
<0.01 0.26
176 (64.00%) 207 (60.35%) 293 (61.30%)

88 (32.00%) 126 (36.73%) 175 (36.61%)

6 (2.18%) 9 (2.62%) 7 (1.46%)

5 (1.82%) 1(0.29%) 3 (0.63%)
<0.01 <0.01
108 (39.27%) 109 (31.78%) 162 (33.89%)

64 (23.27%) 59 (17.20%) 71 (14.85%)

84 (30.55%) 153 (44.61%) 217 (45.40%)

19 (6.91%) 22 (6.41%) 28 (5.86%)

2nd ADM Class Switching
~

.42 2% 309% .414%

\ \

P <0.01
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62.91 (10.54)

65 (48.87%)
59 (44.36%)
9 (6.77%)
64 (48.12%)

0 (0.00%)
1(0.75%)
0 (0.00%)
61 (45.86%)
24 (18.05%)
45 (33.83%)
0 (0.00%)
2 (1.50%)

79 (59.40%)
49 (36.84%)
2 (1.50%)
3 (2.26%)

39 (29.32%)
32 (24.06%)
58 (43.61%)

4 (3.01%)

3rd ADM class switch

Commerciall Under- Commerciall Under- Commerciall Under-
Medicare y Medicare y Medicare y
Insured insured Insured insured Insured insured

50.16 (9.34) 49.30 (10.56)
<0.01
6 (3.55%) 7 (3.27%)
119 (70.41%) 139 (64.95%)
44 (26.04%) 68 (31.78%)
66 (39.05%) 79 (36.92%)  0.11
0.16
0 (0.00%) 2 (0.93%)
2 (1.18%) 3 (1.40%)
0 (0.00%) 0 (0.00%)
86 (50.89%) 103 (48.13%)
16 (9.47%) 22 (10.28%)
61 (36.09%) 84 (39.25%)
0 (0.00%) 0 (0.00%)
4 (2.37%) 0 (0.00%)
0.56
102 (60.36%) 120 (56.07%)
64 (37.87%) 89 (41.59%)
3 (1.78%) 3 (1.40%)
0 (0.00%) 2 (0.93%)
0.23
44 (26.04%) 73 (34.11%)

32 (18.93%)
86 (50.89%)

7 (4.14%)

31 (14.49%)
105 (49.07%)

5 (2.34%)

3rd ADM Class Switching
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Abbreviations: AGI, Alpha-glucosidase inhibitors; CMCL, Commercially insured; DPP4i, Dipeptidyl peptidase-4 inhibitor; GLP1Ra, Glucagon-like peptide-1 receptor agonist; MDCR, Medicare enrollees; MGLTN, Meglitinide; SGLT2i,
Sodium-glucose cotransporter-2 inhibitor; SU, Sulfonylureas; TZD, Thiazolidinedione; UNDR, Underinsured or Medicaid;
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CONCLUSION

We observed the less frequent use of the recently advanced GLP1Ra or
SGLT2i among the underinsured group of T2D patients. Glycemic control
was, in general, better in patients covered by commercial insurance or
Medicare health plan, compared to the underinsured or Medicaid covered
group. Research is warranted into the systemic difference and disparity in
the use of antidiabetic agent over the lifetime trajectory of T2D

management and outcomes.
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RESULTS AND DISCUSSION

 The proportion of African American was higher among the underinsured group than commercially insured patients at the 15t and

2"d ADM class switching, which was not observed at the 379 ADM switch. We suspected that patients at a lower socioeconomic

status were not be followed up until the 319 ADM class switching within the institution and affiliated clinics.

* The proportions of SGLT2i/GLP1Ra out of the commercially insured group were higher than out of Medicare beneficiaries or

underinsured patients. The differences in ADM treatment patterns were significant at the 15t and 2" ADM class switching (Figure

3).

 We estimated monthly changes in HbAlc after each ADM switching and the differences in the monthly changes (Medicare vs.
Commercial and Medicaid/Underinsured vs. Commercial; Figure 2). The monthly HbAlc reduction after the 15t ADM class
switching was less in the underinsured group than the commercially insured patients, and the estimate was marginally
significant (=0.0017, p=0.06). The coefficient estimates showed that the trajectory of HbAlc among the underinsured after the
2"d and 3" ADM class switching is non-inferior to the glycemic control among the commercially insured group. However, the

difference in the monthly change after the 2"? and 3" ADM class switching may not offset the inferior glycemic control in the

underinsured population after the 15t ADM switching.

 The major limitation should be considered when interpreting the findings. First, we excluded patients who received insulin,
which limits the generalizability of our findings. Second, clinical justification and rationale for the ADM class switching were not
considered, which significant limits the interpretation and application of our findings. Further, dose escalation or within-class

ADM switching in response to adverse events or suboptimal glycemic control were not explained in our study.
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