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Evaluating Use of Empagliflozin
for Diabetes Management in Veterans
With Chronic Kidney Disease
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Background: About 1 in 4 veterans have diabetes, and many
also have chronic kidney disease (CKD). Empagliflozin, a
sodium-glucose cotransporter-2 (SGLT-2) inhibitor, is approved
for the treatment of diabetes. The purpose of this study was to
evaluate the effectiveness of empagliflozin on hemoglobin A,
(HbA, ) in patients with CKD.

Methods: A retrospective chart review evaluated patients
that had a type 2 diabetes diagnosis and stage 3 CKD
prescribed empagliflozin for diabetes management between
January 1, 2015, and October 1, 2022. Patient demographics,
medication, HbA, levels, and other data were collected from
a random sample of 100 patients from 1771 potential study
subjects.

Results: There was no statistically significant difference in

c

changes in HbA, levels between those with stage 3 and stage
3b diabetes CKD who were taking empagliflozin (P = .51). Within
each group, there were significant statistical differences in
changes in HbA,  for patients with stage 3a (P < .05) and stage
3b (P = .02). Patients with stage 3a had a reduction in HbA,  of
0.65% and the stage 3b grow had a 0.48% reduction. There was
a statistically significant weight change for patients in the stage
3a group (P < .05). Statistically significant differences were found
in systolic (P = .003) and diastolic (P = .04) blood pressure for
the stage 3a CKD group only. The most common adverse effects
leading to discontinuation of empagliflozin were dizziness,
increased incidence of urinary tract infections, and rash.
Conclusions: Empagliflozin is a favorable option for reducing
HbA, levels in patients with diabetes and CKD.
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ore than 37 million Americans have
M diabetes mellitus (DM), and approxi-

mately 90% have type 2 DM (T2DM),
including about 25% of veterans."? The current
guidelines suggest that therapy depends on a
patient’s comorbidities, management needs,
and patient-centered treatment factors.® About
1 in 3 adults with DM have chronic kidney dis-
ease (CKD), defined as the presence of kidney
damage or an estimated glomerular filtration
rate (€GFR) < 60 mL/min per 1.73 m?, persisting
for > 3 months.*

Sodium-glucose cotransporter-2 (SGLT-2) in-
hibitors are a class of antihyperglycemic agents
acting on the SGLT-2 proteins expressed in the
renal proximal convoluted tubules. They exert
their effects by preventing the reabsorption of fil-
tered glucose from the tubular lumen. There are
4 SGLT-2 inhibitors approved by the US Food
and Drug Administration: canagliflozin, dapa-
gliflozin, empagliflozin, and ertugliflozin. Empa-
gliflozin is currently the preferred SGLT-2 inhibitor
on the US Department of Veterans Affairs (VA)
formulary.

According to the American Diabetes Asso-
ciation guidelines, empagliflozin is considered
when an individual has or is at risk for atheroscle-
rotic cardiovascular disease, heart failure, and
CKD.? SGLT-2 inhibitors are a favorable option
due to their low risk for hypoglycemia while also
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promoting weight loss. The EMPEROR-Reduced
trial demonstrated that, in addition to benefits
for patients with heart failure, empagliflozin also
slowed the progressive decline in kidney func-
tion in those with and without DM.® The purpose
of this study was to evaluate the effectiveness of
empaglifiozin on hemoglobin A, (HbA, ) levels in
patients with CKD at the Hershel “Woody” Wil-
liams VA Medical Center (HWWVAMC) in Hun-
tington, West Virginia, along with other laboratory
test markers.

METHODS

The Marshall University Institutional Review
Board #1 (Medical) and the HWWVAMC institu-
tional review board and research and develop-
ment committee each reviewed and approved
this study. A retrospective chart review was con-
ducted on patients diagnosed with T2DM and
stage 3 CKD who were prescribed empagliflozin
for DM management between January 1, 2015,
and October 1, 2022, yielding 1771 patients.
Data were obtained through the VHA Corporate
Data Warehouse (CDW) and stored on the VA In-
formatics and Computing Infrastructure (VINCI)
research server.

Patients were included if they were aged 18
to 89 years, prescribed empagliflozin by a VA cli-
nician for the treatment of T2DM, had an eGFR
between 30 and 59 mL/min/1.73 m2, and had
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TABLE 1. Baseline Characteristics

Criteria Stage 3a chronic kidney disease (n = 50) Stage 3a chronic kidney disease (n = 50)
Age, mean (SD), y 71.6 (8.4) 73.0 (6.1)
Race, No.
White 48 45
Black 2 2
Unknown 0 3
Sex
Male 49 49
Female 1 1
Followed by clinical pharmacy 22 27
Hemoglobin A1c, mean (SD) (%) 8.3(0.7) 8.2 (0.8)
eGFR, mean (SD), mL/min/1.73 m? 52.3 (4.0) 38.6 (4.2)
Serum creatinine, mean (SD), mg/dL 1.4 (0.1) 1.8 (0.2)
Weight, mean (SD), Ib 231 (45) 220 (50)
Blood pressure, mean (SD), mm Hg
Systolic 136.9 (17.2) 135.4 (17.6)
Diastolic 74.4 (7.6) 73.5 (8.8)

Abbreviation: eGFR, estimated glomerular filtration rate.

an initial HbA, . between 7% and 10%. Using fur-
ther random sampling, patients were either ex-
cluded or divided into,those with stage 3a CKD
and those with stage 3b CKD. The primary end-
point of this study was the change in HbA,_ lev-
els in patients with stage 3b CKD (eGFR 30-44
mL/min/1.73 m?) compared with stage 3a (eGFR
45-59 mL/min/1.73 m?) after 12 months. The
secondary endpoints included effects on renal
function, weight, blood pressure, incidence of
adverse drug events, and cardiovascular events.
Of the excluded, 38 had HbA, < 7%, 30 had
HbA, > 10%, 21 did not have data at 1-year
mark, 15 had the medication discontinued due
to decline in renal function, 14 discontinued
their medication without documented reason,
10 discontinued their medication due to adverse
drug reactions (ADRs), 12 had eGFR > 60 mL/
min/1.73 m?, 9 died within 1 year of initiation, 4
had eGFR < 30 mL/min/1.73 m?, 1 had no base-
line eGFR, and 1 was the spouse of a veteran.

Statistical Analysis

All statistical analyses were performed using
STATA v.15. We used t tests to examine changes
within each group, along with paired t tests to
compare the 2 groups. Two-sample t tests were
used to analyze the continuous data at both the
primary and secondary endpoints.

RESULTS
Of the 1771 patients included in the initial
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data set, a randomized sample of 255 charts
were reviewed, 155 were excluded, and
100 were included. Fifty patients, had stage
3a CKD and 50 had stage 3b CKD. Base-
line demographics were similar between
the stage 3a and 3b groups (Table 1). Both
groups were predominantly White and male,
with mean age > 70 years.

The primary endpoint was the differences
in HbA,  levels over time and between groups
for patients with stage 3a and stage 3b CKD
1 year after initiation of empagliflozin. The
starting doses of empagliflozin were either
12.5 mg or 25.0 mg. For both groups, the
changes in HbA,  levels were statistically sig-
nificant (Table 2). HbA, levels dropped 0.65%
for the stage 3a group and 0.48% for the 3b
group. When compared to one another, the re-
sults were not statistically significant (P = .51).

Secondary Endpoint

There was no statistically significant difference
in serum creatinine levels within each group be-
tween baselines and 1 year later for the stage
3a (P = .21) and stage 3b (P = .22) groups, or
when compared to each other (P = .67). There
were statistically significant changes in weight
for patients in the stage 3a group (P < .05), but
not for stage 3b group (P = .06) or when com-
pared to each other (P = .41). A statistically sig-
nificant change in systolic blood pressure was
observed for the stage 3a group (P = .003), but
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TABLE 2. Change in Secondary Outcomes

Laboratory test CKD stage 3a, mean (SD) CKD stage 3b, mean (SD) Difference P value
Hemoglobin A, , % 0.17 .51
Baseline 8.32 (0.73) 8.22 (0.82)
12 mo later 7.67 (1.02) 7.74 (1.41)
Difference -0.65 (1.02) —0.48 (1.46)
P value <.05 .02
Serum Creatinine, mg/dL .02 .67
Baseline 1.36 (0.11) 1.77 (0.21)
12 mo later 1.39 (0.20) 1.82 (0.33)
Difference 0.03 (0.17) 0.05 (0.29)
P value .21 22
Weight, Ibs -3 41
Baseline 230 (46) 220 (51)
12 mo later 218 (44) 212 (47)
Difference -11 (15) -8 (16)
P value <.05 .06
Systolic blood pressure, mm Hg -4.4 27
Baseline 137.7 (17.2) 134.9 (18.0)
12 mo later 129.1 (14.3) 130.8 (15.6)
Difference -8.6 (18.7) —4.2 (20.5)
P value .003 .16
Diastolic blood pressure, mm Hg -2.1 Bil
Baseline 75.0 (7.6) 73.4 (8.7)
12 mo later 72.1 (8.0) 72.7 (8.7)
Difference -2.8 (9.4) -0.8 (10.5)
P value .04 .61

not the stage 3b group (P = .16) or when com-
pared to each other (P = .27). There were sta-
tistically significant changes in diastolic blood
pressure within the stage 3a group (P = .04),
but not within the stage 3b group (P = .61) or
when compared to each other (P = .31).

Ten patients discontinued empagliflozin be-
fore the 1-year mark due to ADRs, including
dizziness, increased incidence of urinary tract
infections, rash, and tachycardia (Table 3). Ad-
ditionally, 3 ADRs resulted in the empagliflozin
discontinuation after 1 year (Table 3).

DISCUSSION

This study showed a statistically significant
change in HbA, _ levels for patients with stage
3a and stage 3b CKD. With eGFR levels in
these 2 groups > 30 mL/min/1.73 m?, patients
were able to achieve glycemic benefits. There
were no significant changes to the serum cre-
atinine levels. Both groups saw statistically sig-
nificant changes in weight loss within their own
group; however, there were no statistically sig-
nificant changes when compared to each other.
With both systolic and diastolic blood pressure,
the stage 3a group had statistically significant
changes.
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The EMPA-REG BP study demonstrated
that empagliflozin was associated with sig-
nificant and clinically meaningful reductions
in blood pressure and HbA,  levels compared
with placebo and was well tolerated in pa-
tients with T2DM and hypertension.®7:8

Limitations

This study had a retrospective study de-
sign, which resulted in missing information
for many patients and higher rates of ex-
clusion. The population was predominantly
older, White, and male and may not reflect
other populations. The starting doses of em-
pagliflozin varied between the groups. The
VA employs tablet splitting for some patients,
and the available doses were either 10.0 mg,
12.5 mg, or 25.0 mg. Some prescribers start
veterans at lower doses and gradually in-
crease to the higher dose of 25.0 mg, adding
to the variability in starting doses.

Patients with eGFR < 30 mL/min/1.73 m?
make it difficult to determine any potential
benefit in this population. The EMPA-KIDNEY
trial demonstrated that the benefits of em-
pagliflozin treatment were consistent among
patients with or without DM and regardless of
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TABLE 3. Incidence of Adverse Drug Events

Adverse drug reactions

Veterans, No.

Excluded

Dizziness

Increased incidence of urinary tract infection

Rash
Tachycardia

- W wWww

Included

Groin rash
Penile rash

Recurrent urinary tract infection 1

eGFR at randomization.® Furthermore, many
veterans had an initial HbA, _ levels outside
the inclusion criteria range, which was a fac-
tor in the smaller sample size.

CONCLUSIONS

While the reduction in HbA,  levels was less in
patients with stage 3b CKD compared to pa-
tients stage 3a CKD, all patients experienced a
benefit. The overall incidence of ADRs was low
in the study population, showing empagliflozin
as a favorable choice for those with T2DM and
CKD. Based on the findings of this study, em-
pagliflozin is a potentially beneficial option for
reducing HbA, levels in patients with CKD.
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