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Rationale and While clear renal and cardiovascular (CV) benefits of empagliflozin have been demonstrated n

background: randomized clinical trials the effectiveness of this therapy in direct comparison to other anti-

hyperglycemic therapies has not been shown among patients with diabetic kidney disease
(DKD). Understanding the real-world clinical impact of empagliflozin in this high-risk
population was crtical to elucidate this medication’s effect on clinical care and outcomes.
Overall, we aimed to use a large, national network of electronic health record (EHR) data to
determine the following i a real-world population:

1) Characteristics of patients with T2D, both with and without DKD, who were initiated on
empagliflozin or any sodium glucose co-transporter-2 inhibitors (SGLT21) compared to
those who were initiated on dipeptidyl peptidate-4 inhibitor (DPP41) or glucagon-like
peptide-1 receptor agonists’ (GLP1RA)

2) Renal and CV effectiveness of empagliflozin compared with DPP41 and SGLT21i compared
with GLP1RA evaluated up to 24 months after treatment initiation

3) Safety of empagliflozin compared with DPP4i and any SGLT21 compared to GLP1IRA
evaluated up to 24 months after treatment initiation

Research question and
objectives:

The primary objective of this research study was to determine the cardiovascular and renal
effectiveness and safety up to 24 months after initiation of empagliflozin compared to DPP41 in
patients with T2D in the

1.  Overall cohort,

2.  Patients with established kidney disease (DKD cohort) at baseline, and

3. Patients without established kidney disease at baseline (non-DKD cohort).

The secondary objective of this research study was to determine the cardiovascular and renal
effectiveness and safety up to 24 months after initiation of any SGLT21 compared to GLP1RA in
patients with T2D in the overall cohort, in patients with established kidney disease (DKD cohort)
at baseline, and in patients without established kidney disease at baseline (non-DKD cohort).

Study design:

This was a non-interventional, retrospective cohort study (NIS) using existing data from 20 US
health systems that have mapped their EHR data to the PCORnet Common Data Model [R21-
4494]. The study period was from 1 Jan 2014 through 31 December 2021, which included data
after the start of the COVID-19 pandemic. There was an assessment of COVID-era data for
quality purposes and a sensitivity analysis excluding data from March 2020 (the assumed
beginning of COVID in the US) to the end of study period was performed.

Setting:

The analysis included adults (>18 years) with T2D with or without kidney disease in the US. To
study real-world treatment patterns, the study population included a broad spectrum of patients
initiating empagliflozin or any SGLT21, DPP4i or GLP1RA. The following inclusion and
exclusion criteria were used for each two-arm comparison:

1001-MCS-90-118 RD-08 (4.0) / Saved on: 02 Jul 2020




BOEHRINGER INGELHEIM Group of Companies Page 7 of 437

Non-Interventional Study (NIS) Report
BI Study Number 1245-0228 c43985265-01

Proprietary confidential information © 2024 Boehrninger Ingelheim Intemational GmbH or one or more of its affiliated companies

Name of company:
Boehringer Ingelheim
Name of finished medicinal product:
Jardiance®
Name of active ingredient:
A10BK03 Empagliflozin
Report date: Study number: Version/Revision: Version/Revision date:
29 February 2024 1245-0228 1.0 NA

Inclusion cnteria:

- Patients >18 years old,

- Having a diagnosis of T2D within 12 months prior to the index date based on ICD-9
and -10 codes and other available data,

- Record of 1+ prescription for empagliflozin, any SGLT21, any DPP4 inhibitor. or any
GLPIRA between 1 January 2015 and 31 December 2020, and

- No record of any prescription for the drugs being compared during the 12 months
preceding the index date, 1.e.,

o  For the primary comparison of initiation of empagliflozin versus DPP4
inhibitors, patients did not have any prescription for empagliflozin/any
SGLT2i1 or DPP4 inhibitors during the preceding 12 months.
o  For the companison of iitiation of SGLT21 versus GLP1RA, patients did not
have any prescription for SGLT21 or GLP1RA durning the preceding 12
months
Exclusion criteria:

- Aged <18 years on the first prescription date of the qualifying prescription,

- Pre-existing diagnosis of type 1 diabetes (T1D) during the 12 months before the index
date,

- Having a disqualifying diagnosis during the 12 months before the index date, defined as
having at least one of the following: estimated glomerular filtration rate (eGFR) <30
ml/min/1.73 m2, dialysis, polycystic kidney disease or a kidney transplant,

- <12 months of available data before the index date, and/or no complete history of drug
prescriptions/or other records of drug use duning this period, defined as not having at
least 1 ambulatory visit and at least 1 medication prescription during the preceding 12
months, and

- Missing or ambiguous data on serum creatinine in the preceding 12 months.

Subjects and study size,
including dropouts:

Primary Cohort (empagliflozin versus DPP4i)

We identified 62,197 eligible patients overall, including 20,279 empagliflozin initiators and
41,918 DPP41 initiators. After application ofof overlap weighting by propensity scores, all
baseline covariates were balanced with absolute standardized mean difference < 0.1. All
participants were retained for the analysis. We applied propensity score matching for a
sensitivity analysis. In this sensitivity analysis, 31,470 participants were retained (15,735
participants in each treatment group). Again, all baseline covariates were balanced with absolute
standardized mean difference <0.1.

Secondary Cohort (SGLT2i versus GLPIRA)

We identified 82,272 eligible patients overall, including 35,004 SGLT?21 initiators and 47,268
GLPI1RA initiators. After application of overlap weighting by propensity scores, all baseline
covariates were balanced with absolute standardized mean difference < 0.1. All participants were
retained for the analysis.

Variables and data
sources:

Data Sources and Study Population

We collected electronic health record data from 20 US health systems that map clinical data to
the PCORnet common data model. The study population included adult (age = 18 years) patients
with a diagnosis of T2DM who were newly prescribed (i.e., no record of prescription in the prior
12 months) empagliflozin or a DPP41 (or SGLT21 or GLP1RA for the secondary cohort) between
January 1, 2016 and December 31, 2020. Follow-up data were collected through December 31,
2021. We defined T2DM by review of International Classification of Diseases (ICD) Codes 9
and 10 in the 12 months prior to the first prescription of empagliflozin or DPP4i (1.e., the index
date). Mortality data were obtained from a combination of the Common Data Model at each data
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contributing site (e.g., in-hospital deaths, or deaths recorded from state death registries) and by
linking to the Datavant mortality data feed using their privacy-preserving record linkage
solution. The Datavant solution contains both govemment (e.g., Social Security Administration
Death Master File) and private sources (e.g., private obituary feeds) and is updated on a weekly
basis, providing a more recent accounting of death information than sources like the National
Death Index. We excluded patients without clear engagement within the respective health
system: Patients were excluded if they had less than 12 months of data available prior to the
index date or incomplete history of drug dispensations, defined as not having at least one
ambulatory visit and one medication prescription during the 12 months prior to the index date.
Lastly, to avoid contraindications for SGLT2 mhibitor use during the study period, we excluded
patients with a history of type 1 diabetes mellitus, polycystic kidney disease. prior kidney
transplant or dialysis requirement, or an estimated glomerular filtration rate (eGFR) less than 30
ml/min/1.73 m2 or missing eGFR within the 12 months prior to the prescription.

Exposure

The primary exposure was the first prescription for empagliflozin or DPP41 between January 1,
2016 and December 31, 2020 for participants with no record of prescription for either drug/drug
class in the 12 months prior to the index date. Prescriptions for the relevant anti-glycemic agent
alone or i combination with metformin were included.

The primary exposure for the secondary cohort was the first prescription for SGLT21 or
GLPI1RA between January 1, 2015 and December 31, 2020 for participants with no record of
prescription for either drug class in the 12 months prior to the index date.

Qutcomes and Censoring

The primary outcome was a composite kidney outcome consisting of a sustained 40% decline in
eGFR from baseline, incident end-stage kidney disease (ESKD), or all-cause mortality. This
composite endpoint aligns with the primary outcome for several recent Phase 3 kidney outcomes
trials. To qualify as a sustained eGFR decline, the two creatinine measurements must have been
separated by at least 28 days. We defined incident ESKD as kidney transplant, ESKD-related
diagnosis or procedure, at least 2 dialysis procedures or diagnoses separated by at least 28 days,
or eGFR <15 ml/min/1.73 m2 on 2 measurements separated by at least 28 days.

The secondary outcomes included the individual components of the kidney composite outcome
(1.e., sustained 40% decline in eGFR from baseline, incident end-stage kidney disease (ESKD),
dialysis, kidney transplant, and all-cause mortality). The secondary cardiovascular endpoints
included hospitalization for heart failure, alone or in a composite with all-cause mortality; a
composite outcome of myocardial infarction, stroke, or all-cause mortality; and a composite of
myocardial infarction, stroke, coronary revasculanization, or all-cause mortality. Secondary
safety endpoints included diabetic ketoacidosis, severe hypoglycemia (defined as hypoglycemia
diagnosis associated with emergency room visit or hospitalization), genital mycotic infection,
acute kidney injury requiring hemodialysis, severe urinary tract infection, or urinary tract cancer.

Follow-up began the day after the date of initiation of either empagliflozin or DPP4i (i.e., the
index date) for the primary analysis (SGLT21 or GLP1RA for the secondary cohort) and
continued until the earliest of: first occurrence of the outcome of interest, death, date of study
end, 12 months after the last observed prescription or 2 years after the index date. We limited
follow-up to 2 years to prevent any imbalances in the number of prescriptions early in the study
period leading to longer follow-up duration for one treatment group. For the primary analysis,
we also censored follow-up if an empaEhﬂozm user started a DPP41 or another SGLT?21 or if a
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DPP4i user started any SGLT2i. We similarly censored for crossover for the SGLT21 versus
GLPI1RA analyses.

Covariates

In the propensity score analysis described below, we included a comprehensive set of covariates
chosen a priori based on the potential influence on the propensity to receive either anti-glycemic
medication of interest. These covariates span demographic characteristics, medical history,
medication usage, comorbidities, and laboratory results assessed at the index date. Demographic
factors such as age, sex, race, and ethnicity were included. Clinical vanables included blood
pressure, body mass index (BMI), and smoking history. We also considered medication usage,
including anti-hypertensives, diuretics, lipid-lowering drugs, and antiplatelet agents, among
others. The covariates included comorbidities, such as cardiovascular disease, diabetes-related
complications, mental health conditions, and genitouninary infections, i addition to the Charlson
Comorbidity Index and Diabetes Complications Severity Index. Laboratory results included
hemoglobin Alc, creatinine, cholesterol levels, and triglycerides. Lastly, we included various
measures of healthcare use in the 12 months prior to the index date, such as hospitalizations,
emergency department visits, office visits, and the number of selected laboratory tests ordered.

Several of the listed covariates were also considered for subgroup analyses. These included age (
=65 vs =63), sex, prior cardiovascular event, heart failure hospitalization in the 12 months prior,
metformin use, and eGFR as a continuous variable among those with CKD.

Propensity Score Models

We used post-LASSO overlap weighting to ensure balance in covarniates between the treatment
groups. The post-LASSO overlap method involved creating a LASSO penalized regression
model with the covariates of interest, subgroup variables, and all pairwise covariate-subgroup
interactions. The outcome for this model was treatment group, where empagliflozin was the
treatment group of interest (SGLT?21 for the secondary cohort) and DPP41 served as the reference
(GLP1RA served as the reference for the secondary cohort). The variables chosen by the LASSO
model were refit to a logistic model in order to calculate the propensity score (PS) estimates. The
overlap weights were then created such that the weights were equal to the PS for participants
prescribed the reference treatment (DPP41 or GLP1RA) and 1-PS for participants prescribed
empagliflozin (or SGLT21). Modeling was performed separately among those with CKD and
those without CKD given the clinical rationale that the treatment decisions were vastly different
between the two groups.

We chose the overlap weighting approach for the primary analysis rather than matching for
several reasons. Overlap weights allowed us to retain more participant data. No trimming was
required since the overlap weights were bound between 0-1. Additionally, using this post-
LASSO logistic regression modeling approach, we were able to maintain covariate balance
between treatment arms among subgroups. We confirmed the success of overlap weighting with
respect to covariate balance by calculating absolute standardized mean differences between
groups; all differences were <0.1.

Statistical Analysis
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Baseline charactenistics were presented in the unweighted and weighted populations, overall, by
treatment group and by CKD status. Continuous covariates were presented as mean, median
[25th percentile, 75th percentile] and categorical covariates as frequencies.

Weighted incidence rates were computed as the number of first events per 1000 person-years of
follow-up. The time to the first event was analyzed using weighted Cox proportional hazards
models. Cause-specific proportional hazards models were employed for outcomes where death
served as a competing nisk, with follow-up censored at the time of death. Due to the potential for
glucagon-like peptide-1 receptor agonist (GLP1RA) association with cardiorenal outcomes, we
included GLP1RA initiation during the study period in the Cox models as a time-dependent
variable in the primary cohort. Hazard ratios comparing empagliflozin to DPP41, along with their
95% confidence mtervals and associated p-values, were presented for all outcomes. We
investigated the proportional hazards assumption for the treatment group vanable was met using
weighted Schoenfeld residuals. Weighted Kaplan-Meier curves were created for the pnmary
composite outcome in the overall and CKD subgroups. Analyses were performed in the overall
cohort and within the CKD subgroups.

To evaluate the robustness of the statistical results, several sensitivity analyses were performed.
First, we repeated the primary comparison between empagliflozin and DPP41 using PS nearest-
neighbor matching (1:1) instead of overlap weighting to assess the treatment effect among the
population similar to those prescribed empagliflozin. Additionally, we repeated the comparnison
of the primary outcome using an intention-to-treat (ITT) approach whereby participants were not
censored for lack of repeat prescriptions. We also applied a more stringent definition for the as-
treated analysis by restricting censoring due to discontinuation at 6 months instead of 12 months
following their last prescription of empagliflozin or DPP41. Finally, we excluded data from
March 2020 until the end of the study to evaluate the potential impact of COVID-19 on analyses.

Results:

Primary Cohort

Unweighted, the majority of patient characteristics were balanced between treatment arms
(SMD<0.1). The mean age of the entire cohort was 61.6 years (standard deviation [SD] 12.7
years); empagliflozin initiators had a lower mean age of 59.1 years (SD 11.6), while DPP41
initiators had a higher mean age of 62.6 years (SD 12.9; SMD 0.287). Of the overall cohort,
50.8% were women. Among empagliflozin initiators, 47.1% were women, compared to 52.3% in
the DPP41 initiator group. The absolute SMD for sex distribution was 0.103. In the overall
cohort, 71.7% were White, 22.2% were Black, and 6.1% were of other races. Among
empagliflozin initiators, 74.1% were White, 20.6% were Black, and 5.2% were of other races.
For DPP41 initiators, the distrnbution was 70.7% White, 22.9% Black, and 6.4% other races. The
absolute SMD for race was 0.080, indicating a small difference between the two groups in racial
composition. Among other baseline covanates of note, empagliflozin initiators had less CKD
history (17.8% compared to 26.8% for DPP4i mitiators; SMD 0.216), higher eGFR (80.4
ml/min/1.73 m2 compared to 75.9 ml/min/1.73 m2 for DPP4i initiators; SMD 0.213), lower
HDL (45.0 mg/dl compared to 50.9 mg/dl for DPP4i initiators; SMD 0.291), and higher pre-
baseline use of insulin (37.6% compared to 27.3% for DPP41 initiators; SMD 0.223) and
GLPIRA (20.1% compared to 3.9% for DPP41 mitiators; SMD 0.516). After propensity
weighting, all covariates were balanced, as evidenced by SMD <0.1.

All incidence rates are reported per 1000 PY. Over 2 years of follow-up, the primary outcome
occurred at an unweighted incidence rate of 41.4 per 1000 patient years (PY). In the PS-
weighted cohort. the incidence rates were 26.65 for empa&liﬂozin and 36.65 for DPP41, with a
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hazard ratio (HR) of 0.75 (95% confidence interval [CI] 0.65 - 0.86). Regarding the individual
components of the primary outcome, 40% eGFR decline had an unweighted incidence rate of
17.65, with weighted rates of 12.10 for empagliflozin and 16.55 for DPP41, and a HR of 0.74
(95% CI 0.60 - 0.91); incident ESKD had an unweighted incidence rate of 5.5, and weighted
rates of 3.34 for empagliflozin and 4.90 for DPP41, with a HR of 0.68 (95% CI 0.46 - 1.00); the
incidence rate of dialysis was 5.14 unweighted, 3.47 for empagliflozin, and 4.76 for DPP41, with
a HR of 0.73 (95% CI 0.49 - 1.08); kidney transplant had an unweighted rate of 0.04, with 0.02
for empagliflozin and 0.06 for DPP41 (HR not derived); and all-cause death showed an
unweighted mcidence of 22 .49, with weighted rates of 13.47 for empagliflozin and 18.60 for
DPP4i, and a HR of 0.75 (95% CI 0.62 - 0.92).

A composite of heart failure (HF) hospitalization or all-cause death had an unweighted incidence
of 54.99, with weighted rates of 41.45 for empagliflozin and 46.55 for DPP44, and a HR of 0.90
(95% CI 0.80 - 1.02). The unweighted rate for HF hospitalization was 37.73, with weighted rates
of 30.93 for empagliflozin and 32.36 for DPP41, and a HR of 0.96 (95% CI 0.84-1.11). The
cardiovascular composite of stroke, myocardial infarction, revascularization, or all-cause death
had an unweighted rate of 107.66, with weighted rates of 97.31 for empagliflozin and 96.36 for
DPP41, and a HR of 1.03 (95% CI 0.95 - 1.12). The cardiovascular composite excluding
revascularization had an unweighted rate of 35.41, with weighted rates of 23.93 for
empagliflozin and 30.27 for DPP44, and a HR of 0.81 (95% CI 0.70 - 0.94). Finally, acute HF
hospitalization or all cause death had an unweighted rate of 36.42, with weighted rates of 24.65
for empagliflozin and 30.24 for DPP41, and a HR of 0.84 (95% CI 0.72 - 0.97).

Diabetic ketoacidosis had an unweighted rate of 3.29, with weighted rates of 4.06 for
empagliflozin and 2.86 for DPP41, and a HR of 1.37 (95% CI 0.89 - 2.10). Severe hypoglycemia
had an unweighted incidence of 12.04, with weighted rates of 9.43 for empagliflozin and 10.69
for DPP4i; the HR was 0.90 (95% CI 0.71-1.16). Urinary tract cancer showed an unweighted
rate of 5.5, with weighted rates of 4.65 for empagliflozin and 5.14 for DPP4i; the HR was 0.93
(0.65-1.33). Severe urinary tract infection had an unweighted rate of 0.99, with weighted rates of
0.69 for empagliflozin and 1.01 for DPP4i; the HR was 0.68 (95% CI 0.29-1.62). Acute kidney
injury requiring dialysis had an unweighted rate of 1.57, with weighted rates of 1.23 for
empagliflozin and 1.45 for DPP41; the HR was 0.84 (95% CI 0.43-1.66). Genital mycotic
infection showed an unweighted rate of 79.92, with weighted rates of 115.96 for empagliflozin
and 65.32 for DPP44. and a HR of 1.72 (95% CI 1.58 - 1.88).

Regarding sensitivity analyses, the primary outcome analyzed with an intention-to-treatment
approach had an unweighted rate of 41.48, with weighted rates of 28.30 for empagliflozin and
37.01 for DPP44. and a HR of 0.78 (95% CI 0.69 - 0.88). The primary outcome with
discontinuation censoring at 6 months had an unweighted rate of 39.57, with weighted rates of
23.56 for empagliflozin and 35.60 for DPP41, and a HR of 0.68 (95% CI 0.57 - 0.80).

There was no statistically significant evidence of treatment effect heterogeneity across pre-
specified subgroups for the primary outcome. The primary and secondary outcomes were also
similar in the CKD and non-CKD subgroups. The only outcomes that exhibited statistically
significant differences between the subgroups was 40% decline n eGFR (HR 0.61, 95% CI
0.41-0.91 for the CKD subgroup; HR 0.80, 95% CI 0.63-1.03 for the non-CKD subgroup), all-
cause death (HR 0.69, 95% CI 0.49-0.96 for the CKD subgroup; HR 0.80. 95% CI 0.63-1.02 for
the non-CKD subgroup), and the cardiovascular composite of stroke, myocardial infarction, or
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all-cause death (HR 0.74, 95% CI 0.57-0.97 for the CKD subgroup; HR 0.85, 95% CI 0.71-1.03
for the non-CKD subgroup).

Secondary Cohort

Unweighted, the majonity of patient characteristics were reasonably balanced between treatment
arms. The mean age of the entire cohort was 58.3 years (SD 11.9 years); SGLT21 initiators had a
higher mean age of 59.4 years (SD 11.6), while GLP1RA initiators had a lower mean age of 57.5
years (SD 12.1; SMD 0.167). Of the overall cohort, 53.3% were women. Among SGLT21
1nitiators, 46.9% were women, compared to 58.1% in the GLP1RA initiator group. The absolute
SMD for sex distribution was 0.225. In the overall cohort, 71.4% were White, 23.2% were
Black, and 5.4% were of other races. Among SGLT21 initiators, 73.0% were White, 20.9% were
Black, and 6.1% were of other races. For GLP1RA initiators, the distribution was 70.2% White,
24 8% Black, and 4.9% other races. The absolute SMD for race was 0.101, indicating a small
difference between the two groups in racial composition. After propensity weighting, all
covariates were balanced, as evidenced by SMD <0.1.

Compared to GLP1RA initiators, SGLT21 initiators had lower pre-baseline use of insulin (30%
compared to 41.7% of GLP1RA initiators; SMD 0.247) and higher pre-baseline use of DPP41
(19.7% compared to 15.0% of GLP1RA initiators; SMD 0.123).

Over 2 years of follow-up, the primary outcome occurred at an unweighted incidence rate of
27.45. In the PS-weighted cohort, the incidence rates were 24.55 for SGLT21 and 26.51 for
GLPIRA, with a hazard ratio (HR) of 0.91 (95% CI 0.81 - 1.02). For the individual components
of the primary outcome, 40% decline in eGFR had an unweighted incidence rate of 13.58,
weighted rates of 10.75 for SGLT21 and 13.77 for GLP1RA, and a HR of 0.77 (95% CI 0.65 -
0.91); incident ESKD had an unweighted incidence rate of 4.35, with weighted rates of 3.29 for
SGLT21 and 3.97 for GLP1RA, and a HR of 0.82 (95% CI 0.61 - 1.11): kidney transplant
occurred at an unweighted incidence rate of 0.01; and all-cause death occurred at an unweighted
incidence rate of 12.35, weighted rates of 12.50 for SGLT21 and 11.44 for GLP1RA, and had a
HR of 1.08 (95% CI 0.92-1.27).

Acute heart failure hospitalization or all-cause death had an unweighted incidence of 22.55, with
weighted rates of 21.47 for SGLT21 and 20.92 for GLP1RA, and a HR of 1.03 (95% CI 0.91 -
1.17). The unweighted rate for acute heart failure hospitalization alone was 12.04, with weighted
rates of 10.45 for SGLT21 and 11.24 for GLPIRA: the HR was 0.95 (95% CI 0.80-1.13). The
cardiovascular composite of stroke, myocardial infarction, revascularization, or all-cause death
had an unweighted rate of 86.09, with weighted rates of 85.86 for SGLT21 and 83.33 for
GLPIRA, and a HR of 1.01 (95% CI 0.95 - 1.07). The cardiovascular composite excluding
revascularization had an unweighted rate of 31.83, with weighted rates of 31.21 for SGLT21 and
30.20 for GLPIRA, and a HR of 1.03 (95% CI 0.93 - 1.14).

Additionally, diabetic ketoacidosis had an unweighted rate of 3.02, with weighted rates of 2.87
for SGLT21 and 2.82 for GLP1RA, and a HR of 1.02 (95% CI 0.73 - 1.43). Severe hypoglycemia
occurred at an unweighted rate of 10.41, with weighted rates of 8.73 for SGLT2i and 9.92 for
GLPI1RA: the HR was 0.90 (95% CI 0.75-1.09). Urninary tract cancer had an unweighted rate of
3.96, with weighted rates of 3.43 for SGLT21 and 4.22 for GLP1RA and a HR of 0.80 (95% CI
0.59-1.07). Severe urninary tract infection was observed at an unweighted rate of 0.86, with
weighted rates of 0.59 for SGLT21 and 0.87 for GLPIRA:; HR was 0.71 (95% CI 0.36-1.40).

1001-MCS-90-118 RD-08 (4.0) / Saved on: 02 Jul 2020




BOEHRINGER INGELHEIM Group of Companies Page 13 of 437

Non-Interventional Study (NIS) Report
BI Study Number 1245-0228 c43985265-01

Proprietary confidential information © 2024 Boehrninger Ingelheim Intemational GmbH or one or more of its affiliated companies

Name of company:

Boehringer Ingelheim

Name of finished medicinal product:

Jardiance®

Name of active ingredient:

A10BK03 Empagliflozin

Report date: Study number: Version/Revision: Version/Revision date:

29 February 2024 1245-0228 1.0 NA
Acute kidney injury requiring dialysis had an unweighted rate of 1.36, with weighted rates of
1.20 for SGLT2i and 1.07 for GLPIRA, and HR 1.09 (95% CI 0.64-1.86). Genital mycotic
infection showed a significant difference with an unweighted rate of 91.61, and weighted rates of
12228 for SGLT21 and 69.37 for GLP1RA, with a HR of 1.71 (95% CI 1.61 - 1.82).
Regarding sensitivity analyses, the primary outcome analyzed with an intention-to-treatment
approach had an unweighted rate of 29.53, with weighted rates of 26.89 for SGLT2i1 and 28.80
for GLPIRA, and a HR 0f 0.93 (95% CI 0.85 — 1.02). The primary outcome with discontinuation
censoring at 6 months had an unweighted rate of 24.48, with weighted rates of 21.14 for SGLT21
and 24.04 for GLP1RA, and a HR of 0.86 (95% CI 0.75 - 0.99).
The outcomes were generally similar for the CKD and non-CKD subgroups. The only outcome
that was significant in one subgroup and not the other was 40% eGFR decline. For the CKD
subgroup, the incidence rates werel7.12 for SGLT21 initiators and 21.29 for GLP1RA initiator,
with a HR 0.78 (95% CI 0.57-1.07). For the non-CKD subgroup, the incidence rates were 9.40
for SGLT?21 initiators and 12.10 for GLP1RA initiators for a HR 0.77 (95% 0.64-0.94).

Discussion: In our extensive cohort study examining individuals with Type 2 Diabetes Mellitus (T2DM),

both with and without Chronic Kidney Disease (CKD), we observed that initiating empagliflozin
led to a significantly lower nisk of various kidney outcomes and mortality, as well as a lower risk
for a cardiovascular composite outcome of myocardial infarction, stroke, and all-cause mortality,
compared to initiating DPP4 inhibitors. Additionally, SGLT2 inhibitors, as a class, were
associated with a lower risk of select kidney outcomes compared to GLP1 receptor agonists,
while differences in mortality and cardiovascular events were not observed between these two
classes.

This study contributes to the growing body of real-world evidence supporting the renal,
cardiovascular, and survival benefits of empagliflozin compared to other common glucose-
lowering therapies, regardless of CKD status. Moreover, it underscores potential kidney
advantages for SGLT2 mhibitors over GLP1RAs.

While our findings are bolstered by the study’s large scale and diverse population, they must be
considered in the context of potential limitations, such as residual confounding and reliance on
electronic health record data, which may not fully capture medication adherence or care outside
the contributing health systems. Despite these limitations, our robust methodological approach,
including propensity score weighting and various sensitivity analyses, provides confidence to our
results.

In summary, in a large, nationally representative cohort of people with T2DM both with and
without CKD, initiation of empagliflozin was associated with significantly lower risk for the
specified kidney outcomes compared with initiation of DPP41. Additionally, empagliflozin
initiation was associated with lower risk for mortality and lower risk for a cardiovascular
composite outcome of myocardial infarction, stroke, and all-cause mortality compared to DPP41.
SGLT2i as a class were associated with lower risk of select kidney outcomes compared to
GLPIRA. However, these two classes did not differ with regards to risk of mortality or
cardiovascular events. This study of real-world data further supports empagliflozin's kidney,
cardiovascular, and mortality benefits compared to a common altemative glucose-lowering
therapy mn T2DM (DPP41). regardless of the presence of CKD, and suggests kidney benefit for
SGLT2i1 compared to GLP1RA.
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