Short-Term Outcomes After SGLT2 Inhibitor Initiation in a Rea
Failure Patients

Bryan O. Pérez Martinez', Sarah K. Adie?, Vincent D. Marshall?, an

1. Department of Internal Medicine, University of Michigan, Ann Arb
2. Department of Clinical Pharmacy, University of Michigan, Ann Art
3. University of Michigan College of Pharmacy, Ann Arbor, MI

4. Department of Internal Medicine, Division of Cardiovascular Medi
Michigan, Ann Arbor, MI

U oo B TR RS PR RIS O BHRY AN ER, Bk b s
has not been through the copyedltlng, typesettlng, paglnatlon and proo
may lead to differences between this version and the Version of Recort
Godrasponding Anthord 489
Bryan O. Pérez Martinez, MD
University of Michigan
1500 East Medical Center Drive
3110 Taubman Center, SPC 5368
Departmedthds amtéelaiMuditdated by copyright. All rights reserved
Ann Arbor, MI 48109-5368


mailto:perezmbr@med.umich.edu
mailto:adies@med.umich.edu
mailto:vinmarsh@med.umich.edu
http://dx.doi.org/10.1002/ehf2.14489
http://dx.doi.org/10.1002/ehf2.14489

Matthew Konerman; mkonerma@med.umich.edu

This article is protected by copyright. All rights reserved


mailto:mkonerma@med.umich.edu

Abstract

Aims: SGLT2 inhibitors (SGLT21) decrease mortality and risk of hosy
heart failure with reduced ejection fraction (HFrEF). SGLT21i have a n
after initiation, followed by a lasting osmotic diuretic effect. We sougl
kidney injury (AKI) and therapy discontinuation with SGLT2i initiatic

HFrEF patients.

Methods: We abstracted data on 200 patients with HFrEF initiated on
setting at the University of Michigan (1/7/2016 — 2/7/2022). Our co-p:

of AKI and discontinuation of SGLT2i.

Results: A total of 200 patients were included. The majority of patien
mean LVEF of 27%. One hundred and four (52%) patients had diabet
exhibited NYHA class II (51.5%) or III (33.5%) symptoms. The majo
taking an angiotensin-receptor neprilysin inhibitor. The mean daily fu
diuretic dose was 93.3 mg. AKI occurred in 22 patients and 18 patient
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SGLT2i. Yeast infection (n = 6), hypotension (n = 5), and AKI (n = 4)



66.0 ECI 57.5-74.6). Similarly, the strongest positive models for SGL'
A1C (AUC = 81.1 ECI 74.8-87.2); baseline SCr (AUC = 67.4 ECI 58

68.7 ECI 58.9-76.5); and furosemide equivalent diuretic dose (AUC =

Conclusions: A1C was the strongest model of AKI and SGLT2i disco
patients started on SGLT2i. Glucosuria may be related to this effect. P
SCr on higher doses of loop diuretics may be at greater risk of these o
prospective studies will be needed to further evaluate these findin;

AKI and SGLT2i discontinuation to guide clinical use of SGLT2 i
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Introduction

In recent clinical trials, sodium-glucose cotransporter inhibitor
shown to reduce morbidity and mortality in patients with heart failure
fraction (HFrEF) with and without diabetes mellitus (DM). However,
on the safety of these medications outside of use in clinical trials. For
about the impact of loop diuretic dose on the risk of adverse events af
SGLT2is have both osmotic and natriuretic diuretic effects that can co

function from a reduction in effective circulatory volume (1).

Aims
This article is protected by copyright. All rights reserved
We aimed to evaluate the safety of SGLT21 initiation in patient



This was a retrospective cohort study of 200 adult patients wit:
SGLT2i1 between 01/07/2016 and 02/07/2022 in the University of Mic
outpatient Heart Failure Clinics. Adult (age > 18 years) outpatients w
SGLT2i and meeting the necessary 30-day follow-up laboratory evalu
Patients with heart failure with preserved ejection fraction (HFpEF) a
were initiated as an inpatient were excluded. Additionally, nineteen pa
the study due to lack of laboratory information within the established
primary outcomes were SGLT21 discontinuation and acute kidney inju
as an increase in serum creatinine (SCr) > 0.3 mg/dL or an increase to
upon laboratory collection within the established time period (2). A re
to < 0.5 ml/kg/h for 6 hours was not utilized given the retrospective d:
of real time measurement. Baseline values were obtained from laborat
a 30-day period prior to initiation of the SGLT2i. Continuous variable
and standard deviation; categorical variables were reported as a frequc
curves were used to measure each model’s ability to represent an outc
ability to consider error rates simultaneously with accuracy rates, capt
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specificity, in addition to just modeling accuracy rates. The ROC cun



were determined empirically by the 2.5th and 97.5th percentiles of the

statistical software (4.2.2) was utilized for data analysis (3).

Results

A total of 200 patients met inclusion criteria. The majority wer
mean age of 60.8 years and mean LVEF of 27% (Table 1). Approxim:
participants were initiated on empagliflozin, and the others were startc
of 104 (52%) patients had DM with a mean A1C level of 7.4% (£1.62
was 1.16 +£0.32, and the mean 30-day SCr was 1.27+0.75. The mean d
diuretic dose was 93.3 mg.

From the cohort, 22 patients (11%) had AKI and 18 patients (9
SGLT2i. Yeast infection (33%), hypotension (28%), and AKI (22%) w
reasons for discontinuation. Fourteen patients (7%) had side effects fo
SGLT2i though did not require discontinuation of the medication. Sidc
hypotension (4%), gout flares (0.5%), chest pain (0.5%), and hyponat:

Using ROC curve analysis, the strongest models for AKI were
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empirical confidence interval [ECI] 66.5-83.5); baseline SCr (AUC =



58.9-76.5); and furosemide equivalent diuretic dose (AUC = 67.2 ECI
percent of patients had changes to their diuretic dose following SGLT:
patients (9.5%) having their diuretic dose decreased and 1 patient (0.5

mcrease.

Discussion

This study revealed outpatient SGLT2i initiation was well tole:
HFrEF. Hemoglobin Alc, baseline SCr, LVEF, and furosemide equiva
strongest models for AKI and SGLT2i discontinuation.

The rate of AKI in our study was low, though difficult to comp
randomized studies reported a composite renal endpoint (4,5). In our s
high furosemide equivalent diuretic doses contributed to AKI. Though
evaluated baseline furosemide equivalents and outcomes following SC
mean diuretic dose in this study was higher. This highlights the need t
patients on higher furosemide equivalent diuretic doses should have tt
reduced prior to SGLT21 initiation.

Anbisafiicte ihprategteshhytadpydightiddrfighss SGETVE d



Future studies should evaluate whether loop diuretic dose reductions ¢
initiation among patients with higher Alc levels.

This study should be interpreted in the context of several limit:
size was small, and it represents a single-center study. Second, the san
study was limited by the availability of electronic medical record data
initiation and adverse events.

In conclusion, real-world initiation of SGLT21 in patients with
Models for AKI and SGLT2i discontinuation included hemoglobin A1

furosemide equivalent diuretic dose.
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Table 1: Baseline Characteristics

Sample Population

Age (years), mean (SD)

Male, n (%)

Race

Caucasian, n (%)

Black, n (%)

SGLT2 mhibitor

Empagliflozin, n (%)

Dapagliflozin, n ( %)

Cardiomyopathy type
ICM, n (%)
NICM, n (%)
articlaic mratractad hyy cangmight All sighte wadaruand
CICIC 1S Pl UtC Tt Uy LUPyl lslll,- IXITT lsllLD IrCy 1T veyu

. Thisar
Diabetes, n (%




II

III

1Y%

Beta blocker use, n (%)

ACEVARB, n (%)

ARNG, n (%)

MRA, n (%)

Diuretic use

Bumetanide, n (%)

Furosemide, n (%)

Torsemide, n (%)

Furosemide equivalent (mg), mean (SD)

Diuretic dose change upon SGLT21i initiation

Reduced, n (%)

Increaspgl;n{rable is protected by copyright. All rights res
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30 day follow up potassium level (mEq/L), mean (SD)

Abbreviations: SGLT21 = sodium-glucose cotransporter- 2 inhibitor:
cardiomyopathy; NICM=nonischemic cardiomyopathy; LVEF=left v
fraction; ACEi=angiotensin-converting enzyme inhibitor; ARB=angi
blocker; ARNi =angiotensin receptor neprilysin inhibitor; MRA=mirn

antagonist. % = percentage calculated off total cohort.

Table 2. Outcome rates and reason for SGLT2i discontinuation

Primary Qutcome

AKI, n (%)

SGLT2i discontinuation, n (%)

Reason for discontinuation

AKL 0 (%)
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Abbreviations: AKI=acute kidney injury; SGLT2=sodium-glucose c
DKA = diabetic ketoacidosis. N = total cohort, N* = patients who un
discontinuation, % = percentage calculated off total cohort, %* = per

cohort who had SGLT21i discontinuation.
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Figure 1. Models of AKI and SGLT2i discontinuation assessed with |
analysis using 1000 iterations.
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