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Safety and Efficacy of GLP-1 Receptor

Agonists and SGLT2 Inhibitors Among
Veterans With Type 2 Diabetes

Lauren McCulley, PharmD?; Kathryn M. Hurren, PharmD, CDCES?

Background: Choosing the best medication regimen for
a patient with type 2 diabetes mellitus (T2DM) depends
on glycemic control, adherence, adverse effect profile,
and comorbid conditions. Two new medication classes,
glucagon-like peptide 1 receptor agonists (GLP-1 RA) and
sodium-glucose cotransporter 2 inhibitors (SGLT2i), have
demonstrated cardiovascular and renal protective properties,
creating a new way to care for patients with T2DM.

Methods: This study evaluated the safety and efficacy of
the combined use of GLP-1 RA and SGLT2i medications
in a veteran population with T2DM. We conducted a pre-
post, retrospective chart review of patients at the Veterans
Affairs Ann Arbor Healthcare System in Michigan who were
prescribed both a GLP-1 RA and SGLT2i medications.
The primary objective was to determine the effect on

hemoglobin A, levels (HbA, ) at 12 weeks when using a
GLP-1 RA and SGLT2i in combination.

Results: HbA, levels decreased by 1% after 12 weeks
of combination therapy from baseline (P < .001), and
this reduction was sustained through the duration of the
study period. At 26 and 56 weeks of combination therapy,
body weight decreased by about 5 kg (5%) from baseline
(P < .001). Systolic blood pressure (BP) reduction from baseline
reached statistical significance after 26 and 52 weeks of
combination therapy (P < .01 and P < .05, respectively). There
was no significant change in diastolic BP, serum creatinine,
or estimated glomerular filtration rate during the study period.
Conclusions: The combined use of GLP-1 RA and SGLT2i
resulted in statistically significant improvement in HbA,
levels, weight, and systolic BP compared with separate use.
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electing the best medication regimen

for a patient with type 2 diabetes mel-

litus (T2DM) depends on many fac-
tors, such as glycemic control, adherence,
adverse effect (AE) profile, and comorbid
conditions.! Selected agents from 2 newer
medication classes, glucagon-like pep-
tide 1 receptor agonists (GLP-1 RA) and
sodium-glucose cotransporter 2 inhibitors
(SGLT21i), have demonstrated cardiovascu-
lar and renal protective properties, creating
a new paradigm in management.

The American Diabetes Association rec-
ommends medications with proven bene-
fit in cardiovascular disease (CVD), such as
the GLP-1 RAs liraglutide, injectable sema-
glutide, or dulaglutide, or the SGLT2i em-
pagliflozin or canagliflozin, as second-line
after metformin in patients with established
atherosclerotic CVD or indicators of high
risk to reduce the risk of major adverse car-
diovascular events (MACE).! SGLT?2i are
preferred in patients with diabetic kidney
disease, and GLP-1 RAs are next in line for
selection of agents with proven nephro-
protection (liraglutide, injectable sema-
glutide, dulaglutide). The mechanisms of
these benefits are not fully understood but
may be due to their extraglycemic effects.
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The classes likely induce these benefits by
different mechanisms: SGLT2i by hemo-
dynamic effects and GLP-1 RAs by anti-
inflammatory mechanisms.” Although there
is much interest, evidence is limited re-
garding the cardiovascular and renal pro-
tection benefits of these agents used in
combination.

The combined use of GLP-1 RA and
SGLT2i agents demonstrated greater ben-
efit than separate use in trials with nonvet-
eran populations.®” These studies evaluated
effects on hemoglobin A (HbA ) levels,
weight loss, blood pressure (BP), and esti-
mated glomerular filtration rate (eGFR). A
meta-analysis of 7 trials found that the com-
bination of GLP-1 RA and SGLT2i reduced
HbA | levels, body weight, and systolic blood
pressure (SBP).® All of the changes were sta-
tistically significant except for body weight
with combination vs SGLT2i alone. Com-
bination therapy was not associated with
increased risk of severe hypoglycemia com-
pared with either therapy separately.

The purpose of our study was to evalu-
ate the safety and efficacy of the combined
use of GLP-1 RA and SGLT2i in a real-
world, US Department of Veterans Affairs
(VA) population with T2DM.
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TABLE 1 Baseline Characteristics (N = 39)

Characteristics Results
Age, mean (SD), y 63 (10)
Male sex, No. (%) 39 (100)
Body mass index, mean (SD) 34.9 (7.9)
Race, No. (%)
American Indian 1(2.6)
Asian 1(2.6)
Black 3(8.7)
White 34 (87.1)
Diabetes mellitus medications, No. (%)
Basal insulin 31 (80)
Metformin 35 (90)
Prandial insulin 5(13)
Sulfonylurea 6 (15)
Thiazolidinedione 2(5)
No. antihypertensive medications, mean (SD) 2(1)

METHODS
This study was a pre-post, retrospective,
single-center chart review. Subjects served
as their own control. The project was re-
viewed and approved by the VA Ann Arbor
Healthcare System Institutional Review
Board. Subjects prescribed both a GLP-1
RA (semaglutide or liraglutide) and SGLT2i
(empagliflozin) between January 1, 2014,
and November 10, 2019, were extracted
from the Corporate Data Warehouse
(CDW) for possible inclusion in the study.

Patients were excluded if they received
< 12 weeks of combination GLP-1 RA and
SGLT2i therapy or did not have a cor-
responding 12-week HbA, level. Patients
also were excluded if they had < 12 weeks
of monotherapy before starting combina-
tion therapy or did not have a baseline HbA
level, or if the start date of combination ther-
apy was not recorded in the VA electronic
health record (EHR). We reviewed data for
each patient from 6 months before to 1 year
after the second agent was started. Start of
the first agent (GLP-1 RA or SGLT2i) was
recorded as the date the prescription was
picked up in-person or 7 days after release
date if mailed to the patient. Start of the
second agent (GLP-1 RA or SGLT2i) was
defined as baseline and was the date the pre-
scription was picked up in person or 7 days
after the release date if mailed.

Baseline measures were taken anytime
from 8 weeks after the start of the first agent
through 2 weeks after the start of the second
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agent. Data collected included age, sex, race,
height, weight, BP, HbA _levels, serum cre-
atinine (SCr), eGFR, classes of medications
for the treatment of T2DM, and the number
of prescribed antihypertensive medications.
HbA | levels, SCr, eGFR, weight, and BP
also were collected at 12 weeks (within 8-21
weeks); 26 weeks (within 22-35 weeks);
and 52 weeks (within 36-57 weeks) of com-
bination therapy. We reviewed progress
notes and laboratory results to determine
AEs within 26 weeks before initiating sec-
ond agent (baseline) and 0 to 26 weeks and
26 to 52 weeks after initiating combination
therapy.

The primary objective was to determine
the effect on HbA _levels at 12 weeks when
using a GLP-1 RA and SGLT2i in combina-
tion vs separately. Secondary objectives were
to determine change from baseline in mean
body weight, BF, SCr, and eGFR at 12, 26, and
52 weeks; change in HbA, levels at 26 and
52 weeks; and incidence of prespecified adverse
drug reactions during combination therapy vs
separately.

Statistical Analysis

Assuming a SD of 1, 80% power, significance
level of P < .05, 2-sided test, and a correlation
between baseline and follow-up of 0.5, we de-
termined that a sample size of 34 subjects was
required to detect a 0.5% change in baseline
HbA, _level at 12 weeks. A t test (or Wilcoxon
signed rank test if outcome not normally dis-
tributed) was conducted to examine whether
the expected change from baseline was differ-
ent from 0 for continuous outcomes. Median
change from baseline was reported for SCr as
a nonparametric t test (Wilcoxon signed rank
test) was used.

RESULTS

We identified 110 patients for possible
study inclusion and 39 met eligibility cri-
teria. After record review, 30 patients were
excluded for receiving < 12 weeks of com-
bination therapy or no 12 week HbA
level; 26 patients were excluded for re-
ceiving < 12 weeks of monotherapy before
starting combination therapy or no base-
line HbA | level; and 15 patients were ex-
cluded for lack of documentation in the
VA EHR. Of the 39 patients included,
24 (62%) were prescribed empagliflozin
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TABLE 2 Patient Results at Endpoint

Variables

Patients,
No. Result (SD)

Change from baseline
(95% ClI)

value

similar frequency during the 6 months
before and after starting the second
agent and less frequently during the
second 6 months of combined ther-

P

Hemoglobin A, , mean, %

apy. Only 1 patient in the study had

Baseline 39 9.1 (1.1)
12 wk 39 8.1 (1.1) -1.0(-1.2t0-0.7)  <.001 a severe hypoglycemic event, caus-
B o368 29C14B28 T80 ing menal stats changes (a change
to the insulin dosing may have con-
ngé'e\;\ilr?(ieght mean, kg a7 e tributed). Of the 2 patients with gen-
12 wk 34 110 (25) -3.5 (-4.8t0 -2.1) < .001 ital mycotic infections at baseline,
26 wk 27 107 (26) -4.8(-69t0-2.8)  <.001 ] patient was prescribed empagliflozin,
52 wk . 109@3) 53(7510-82 <001 \hich was continued with no further
Systolic BP, mean, mm Hg AEs. The other patient was on liraglu-
?;S;E”e gg 122 gg; 8.4 (168100.1) e tide_ at base}ine Wher_l the genital my-
26 wk 26 127 (18) ~11.6 (-19.6t0-3.7) < .01 cotic infection was first reported and
52 wk 36 126 (16) 92(1691t0-1.5)  <.05  had recurrence 3 months after starting
Diastolic BP, mean, mm Hg empagliflozin, which was continued
Baseline 39 73(11) with no further AEs. Empagliflozin
;g x:: gg ;(2) Em :g:g E:g:; :g g:g; :gg was discontinued in the patient who
52 wk 36 72 9) -1.6 (-6.5 to 3.4) 53 developed a genital mycotic infec-
oGFR. mean. mL/min/1.782 tion afte? thg 26- to 52-week period
Eecaline 35 73 (20) of combination therapy. There were
12 wk 25 72 (24) -0.6(-6.4 10 5.2) -84 no documented episodes of dehydra-
26 wk 16 67 (21) 0.6 (-8.2 t0 9.3) .90 . o o »
52 wk 29 73 (23) 1.4 (-7.5 t0 10.3) 761 tion, diabetic ketoacidosis, pancreatitis,
— : medullary thyroid cancer, or multiple
SUOCERR  SR IS 11(03) endocrine neoplasia syndrome 11.
12 wk 25 1.2 (0.5) -0.02 .90
© 1283 28 & Discussion

Abbreviations: BP, blood pressure; eGFR, estimated glomerular filtration rate.

first and then 8 started liraglutide and 16
started semaglutide. Fourteen (36%) were
prescribed liraglutide, and 1 (3%) was pre-
scribed semaglutide first and then started
empagliflozin (Table 1).

HbA  levels decreased by 1% after 12
weeks of combination therapy compared
with baseline (P < .001), and this reduction
was sustained through the duration of the
study period (Table 2). Similarly, body weight
decreased by about 5 kg from baseline, equat-
ing to 5% total body weight loss, at 26 and
56 weeks of combination therapy, achiev-
ing both clinical and statistical significance
(P < .001). SBP reduction reached both clin-
ical and statistical significance after 26 and
52 weeks of combination therapy (P < .01
and P < .05, respectively). However, there
was no significant change in diastolic BP
(DBP). There were no significant findings re-
garding SCr or eGFR.

The most common AE during the trial
was hypoglycemia, which was mostly mild
(level 1) (Table 3). Hypoglycemia occurred at
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This study evaluated the safety and ef-

ficacy of combined use of semaglutide

or liraglutide and empagliflozin in a vet-
eran population with T2DM. The retrospective
chart review captured real-world practice and
outcomes. Combination therapy was associ-
ated with a significant reduction in HbA, lev-
els, body weight, and SBP compared with either
agent alone. No significant change was seen in
DBP, SCr, or eGFR. Overall, the combination
of GLP-1 RA and SGLT2i medications demon-
strated a good safety profile with most patients
reporting no AFEs.

Several other studies have assessed the
safety and efficacy of using GLP-1 RA and
SGLT2i in combination. The DURATION 8
trial is the only double-blind trial to random-
ize subjects to receive either exenatide once
weekly, dapagliflozin, or the combination of
both for up to 52 weeks.> Other controlled
trials required stable background therapy
with either SGLT2i or GLP-1 RA before ran-
domization to receive the other class or pla-
cebo and had durations between 18 and
30 weeks.*” The AWARD 10 trial studied the
combination of canagliflozin and dulaglutide,
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TABLE 3 Adverse Effects Reported During Study

Adverse effects

Baseline, No. (%)

Combination therapy , No. (%)

Combination therapy, No. (%)

Nausea 0 (0) 1(3) 1(3)
Vomiting 0 (0) 0 (0) 1)
Diarrhea 0(0) 6 (15) 0(0)
Hypotension 0 (0) 2 (5) 0 (0)
Retinopathy 0 (0) 1(3) 0 (0)
Hypoglycemia, mg/dL
Any level 19 (49) 17 (44) 9 (23)
Level 1 (54-70) 17 (44) 16 (41) 8 (21)
Level 2 (< 54) 4 (10) 5(13) 2(5)
Level 3 (severe event) 0 (0) 0 (0) 10
Urinary tract infection 0 (0) 0 (0) 1(3)
Genital mycotic infection 2 (5) 1(3) 1(3)
Acute kidney injury 0 (0) 1(3) 0 (0)
None 19 (49) 21 (54) 27 (69)

which both have proven CVD benefit.* Other
studies did not restrict SGLT2i or GLP-1 RA
background therapy to agents with proven
CVD benefit.>” The present study evaluated
the combination of empagliflozin plus lira-
glutide or semaglutide, agents that all have
proven CVD benefit.

A meta-analysis of 7 trials, including
those previously mentioned, was conducted
to evaluate the combination of GLP-1 RA
and SGLT2i.® The combination significantly
reduced HbA| levels by 0.61% and 0.85%
compared with GLP-1 RA or SGLT2i, re-
spectively. Our trial showed greater HbA
level reduction of 1% with combination ther-
apy compared with either agent separately.
This may have been due in part to a higher
baseline HbA | level in our real-world vet-
eran population. The meta-analysis found
the combination decreased body weight 2.6
kg and 1.5 kg compared with GLP-1 RA or
SGLT?2i, respectively® This only reached sig-
nificance with comparison vs GLP-1 RA
alone. Our study demonstrated impres-
sive weight loss of up to about 5 kg after 26
and 52 weeks of combination therapy. This
is equivalent to about 5% weight loss from
baseline, which is clinically significant.® Li-
raglutide and semaglutide are the GLP-1
RAs associated with the greatest weight loss,
which may contribute to greater weight loss
efficacy seen in the present trial.!

In our trial SBP fell lower compared with
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the meta-analysis. Combination therapy
significantly reduced SBP by 4.1 mm Hg
and 2.7 mm Hg compared with GLP-1 RA or
SGLT2i, respectively, in the meta-analysis.® We
observed a significant 9 to 12 mm Hg re-
duction in SBP after 26 to 52 weeks of com-
bination therapy compared with baseline.
This reduction occurred despite relatively
controlled SBP at baseline (135 mm Hg). Each
reduction of 10 mm Hg in SBP significantly re-
duces the risk of MACE, stroke, and heart
failure, making our results clinically signif-
icant.!® Neither the meta-analysis nor pres-
ent study found a significant difference in
DBP or eGFR with combination therapy.

AEs were similar in this trial compared
with the meta-analysis. Combination treat-
ment with GLP-1 RA and SGLT2i did not in-
crease the incidence of severe hypoglycemia
in either study® Hypoglycemia was the most
common AE in this study, but frequency was
similar with combination and separate ther-
apy. Both medication classes are associated
with low or no risk of hypoglycemia on their
own.! Baseline medications likely contrib-
uted to episodes of hypoglycemia seen in this
study: About 80% of patients were prescribed
basal insulin, 15% were prescribed a sulfonyl-
urea, and 13% were prescribed prandial in-
sulin. There is limited overlap between the
known AEs of GLP-1 RA and SGLT2i, mak-
ing combination therapy a safe option for use
in patients with T2DM.
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Our study confirms greater reduction in
HbA, _levels, weight, and SBP in veterans tak-
ing GLP-1 RA and SGLT2i medications in
combination compared with separate use in
a real-world setting in a veteran population.
The magnitude of change seen in this popu-
lation appears greater compared with previ-
ous studies.

Limitations

There were several limitations to our study.
Given the retrospective nature, many pa-
tients included in the study did not have
bloodwork drawn during the specified
time frames. Because of this, many pa-
tients were excluded and missing data on
renal outcomes limited the power to de-
tect differences. Data regarding AEs were
limited to what was recorded in the EHR,
which may underrepresent the AEs that pa-
tients experienced. Finally, our study size
was small, consisting primarily of a White
and male population, which may limit
generalizability.

Further research is needed to validate
these findings in this population and should
include a larger study population. The im-
pact of combining GLP-1 RA with SGLT2i on
cardiorenal outcomes is an important area of
ongoing research.

CONCLUSIONS

The combined use of GLP-1 RA and SGLT2i
resulted in significant improvement in HbA
levels, weight, and SBP compared with sepa-
rate use in this real-world study of a VA pop-
ulation with T2DM. The combination was
well tolerated overall. Awareness of these re-
sults can facilitate optimal care and outcomes
in the VA population.

Acknowledgments

Serena Kelley, PharmD, and Michael Brenner, PharmD,
assisted with study design and initial data collection. Julie
Strominger, MS, provided statistical support.

Author affiliations

aLieutenant Colonel Charles S. Kettles Veterans Affairs Medi-
cal Center, Veterans Affairs Ann Arbor Healthcare System,
Michigan

Author disclosures
The authors report no actual or potential conflicts of interest or
outside sources of funding with regard to this article.

5/5 + FEDERAL PRACTITIONER SPECIAL ISSUE + NOVEMBER 2022

‘ ‘ 1122FED eGLP Combo.indd 29

Disclaimer

The opinions expressed herein are those of the authors
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