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Abstract: SGLT2 inhibitor reduces the risk of heart failure (HF) in diabetics, and it has
shown to improve the prognosis of patients with HF across all ranges of left ventricular ejection
fraction (LVEF), by preventing HF decompensations and cardiovascular death[1]. This raises the
question of what other mechanisms underlie these effects beyond sodium—glucose cotransporter 2
(SGLT?2) inhibition. The effect of SGLT2 inhibitors on cardiac remodelling evaluated by imaging
and related biomarkers remains uncertain, with scarcity of studies in HF patients and contradictory
results mainly focused on patients with diabetes and reduced LVEF[2,3] Indeed, no data exist
supporting a direct effect of SGLT2 inhibitor on cardiac geometry, function and biomarkers in
presence of HF, irrespective of LVEF. Adverse myocardial remodelling affecting the left ventricle
Is a key factor in the progression of HF and current well-established HF phenotypes are based on
LVEF. However, other relevant players have received less attention, such as the left atrium.
Indeed, the left atrium plays a critical role in cardiac function, particularly in left ventricular (LV)
filling during diastole. Additionally, atrial dysfunction can directly lead to pulmonary
congestion. Left atrial (LA) remodelling occurs in HF irrespective of the degree of LV systolic
dysfunction, and can be observed in the presence of preserved or reduced LVEF[4,5] The geometry
of the left atrium is a predictor for the development of HF in high-risk patients,[5] and has been
consistently linked to higher rates of hospitalization and death in patients with HF[6,7]. As a result,
atrial disease has become an important concept that has been highlighted in the most recent
guidelines for HF from the European Society of Cardiology (ESC)[8]. The aim of this study was
to investigate the impact of SGLT2 inhibitor on cardiac remodelling parameters, specifically LA
remodelling, in patients with HF regardless of their LVEF.
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BJIUAHUE UHIT'NTBUTOPA SGLT2 HA PEMOJAEJIMPOBAHUE CEPALIA ¥V
HMAIIMEHTOB C XPOHUYECKOM CEPJIEYHOM HEJJOCTATOYHOCTHIO
Kutbsan C.A.

AHJIMKAHCKUI rOCYJapCTBEHHBI MEAUIUHCKUN HHCTUTYT.

AnHotanms: Maru6utops SGLT2 cHMXkaeT pUCK pa3BUTHS CEPIICYHON HEJOCTATOYHOCTH
(CH) y 60abHBIX caxapHbIM TuabeToM, 1 ObLJIO MOKa3aHo, YTO OH YJIyYIlIaeT MPOTHO3 MaIlUeHTOB
¢ CH Bo Bcex auamazoHax ¢paxiuu BeiOpoca neBoro sxenynouka (PBJDK), mpenorspamas
nexomnencauuio CH u cepaedno-cocyauctyro cMepTh.[1] B ¢BsA3M ¢ 3TUM BO3HMKAET BOIIPOC O
TOM, KaKHe elle MEXaHU3MBbI JIeKaT B OCHOBE 3TUX 3P PEKTOB, TOMUMO MHTUOMPOBAHUS HATPUIA-
rIroKo3HOro kKotpancnoprepa 2 (SGLT2). Bmusaue naruoutopo SGLT2 Ha pemoaenupoBanue
cep/la, OLEHUBAEMOE C TOMOIIbI0 BU3yaIM3allMM U CBA3aHHBIX OHMOMapKepoB, OCTaeTcs
HESICHBIM, TPY 3TOM KOJIMYECTBO HCciIeIoBaHuil ¢ yuyactueM nanueHToB ¢ CH u npoTuBopeurBbie
pe3ysbTaThl B OCHOBHOM COCPEIOTOYEHBI Ha MAIMEHTaX C CaxapHbIM TUa0ETOM W CHUIKEHHOU
O®BJIK.[2,3] eiicTBUTENHHO, HET JAHHBIX, MOATBEPKAAOIIUX MPSIMOE BIMSHUE WUHTHOUTOPOB
SGLT2 na reomerpuio cepaua, GpyHKIHIO U OnoMapkepsl B npucyrctBuu CH, He3aBUCHUMO OT
OBJIK. HebnarompusiTHoe peMOJEIMPOBaHUE MHOKap/a, MOpaKkalollee JIEBBIA JKENIyI0ueK,
ABISICTCA  KIIIOYEBBIM  (akTopoM B mnporpeccupoBanun CH, u coBpeMEeHHbIE XOpOILIO
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yctanoBieHHble peHotunsl CH ocHoBanbl Ha @BJIK. Tem He MeHee, ApyTrHe COOTBETCTBYIONINE
UTPOKU TONYYWJIM MEHbLIE BHUMAaHMs, TaKhe Kak JieBoe mpeacepaue. JedcTBUTENbHO, JieBOe
IpeCepAne UTPaeT PEIIAIOIIYI0 POJb B CEpACYHON (PYHKIMH, 0COOEHHO B HAIIOJIHEHUH JIEBOTO
xemynouka (JIDK) Bo Bpems auactounbl. Kpome Toro, mucyHKIUS Mpeaceparii MOKET HAPSMYO
MPUBECTH K 3aCTOI0 B jieTkuX. PemonenupoBanue nesoro npeacepaus (JII) npoucxonut npu CH
HE3aBUCHMO OT CTETIEHHU cucToinueckoi nucynkuuu JOK n Moxxer HabIr0AaTHCS IPU HATTMYUU
coxpaneHHol uiu cHukeHHoM JDK.[4,5] I'eomeTpus neBoro npeacepaus siBIsieTCS IPEIUKTOPOM
pazButuss CH y manueHToB ¢ BBICOKUM PHUCKOM,[4] ¥ HEM3MEHHO CBsi3aHa C 00Jiee BHICOKUMU
MOKa3aTeJisIMM TOCIUTAIM3aUMM W cMepTHOCTH y mnanueHtoB ¢ CHJ[.6,7] B pesynbrare,
3abosieBaHre MpeNCepIuid CTaNO0 BaXKHBIM MOHSITHEM, KOTOPOE OBLIO OCBEIICHO B IMOCIEIHHX
pexomennanusax mo CH ot Espometickoro obmiectBa kapauonoros (ESC).[20] Llensio ganHoro
UCCIIeIOBaHMS OBbUIO M3y4YeHHe BIHusHUs HHruouTopoB SGLT2 Ha mapameTpsl peMoenupoBaHus
cepaua, B yactHocTH pemoaenupoBanus JII1, y marmento ¢ CH nezaBucumo ot ux ®BJIK.

KuroueBsble caoBa: unrudurop SGLT2, cepaeynas He40CTaTOYHOCTD, PEMOJIETUPOBAHIE
CepIa, CHCTOIMYECKON TUCHYHKITIH.

INTRODUCTION
Chronic heart failure (CHF) remains a leading cause of morbidity and mortality worldwide,

affecting millions of individuals and placing a significant burden on healthcare systems. The
condition is characterized by structural and functional impairments of the heart, leading to
insufficient blood supply to meet the metabolic demands of the body. Cardiac remodeling, a
pivotal process in the progression of CHF, encompasses changes in the size, shape, and function
of the heart in response to injury or stress. Understanding and mitigating the mechanisms driving
cardiac remodeling are central to improving outcomes in CHF patients.

Sodium-glucose co-transporter-2 (SGLT2) inhibitors, initially developed as antidiabetic
agents, have emerged as a promising therapeutic class for cardiovascular diseases. Beyond their
glucose-lowering effects, SGLT2 inhibitors exhibit profound benefits on cardiac function, as
evidenced by recent large-scale clinical trials. These drugs have been shown to reduce
hospitalization rates, improve left ventricular function, and attenuate the progression of cardiac
remodeling in CHF patients.

Despite the growing body of evidence, the precise mechanisms underlying the
cardioprotective effects of SGLT2 inhibitors remain an area of active investigation. Hypothesized
mechanisms include hemodynamic improvements, metabolic shifts, anti-inflammatory effects,
and direct myocardial benefits. This study aims to explore the impact of SGLT2 inhibitors on
cardiac remodeling in patients with CHF, providing insights into their therapeutic potential and
underlying mechanisms.

This investigation not only holds promise for advancing the understanding of CHF
management but also addresses a critical need for novel strategies to improve the quality of life
and survival rates of patients. By elucidating the role of SGLT2 inhibitors in modulating cardiac
remodeling, this study seeks to contribute to the growing body of literature that bridges the gap
between clinical efficacy and mechanistic understanding.

METHODS

The study design is a multicentre, single-arm, open-label, prospective and interventional
study, specifically designed to assess the effect of SGLT2 inhibitor on cardiac remodelling
parameters over a period of 6 months, in stable patients with chronic HF irrespective of LVEF
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The study population included stable out-setting patients with established diagnosis of
chronic HF and receiving an optimized guideline-directed therapy, for at least 1 month, except that
they were not on SGLT2 inhibitor or any other SGLT2 inhibitor at the time of screening. Subjects
eligible for inclusion in this study have to fulfill all of the following criteria: age >18 years; prior
diagnosis of HF, with at least one hospitalization for HF at any time; New York Heart Association
(NYHA) class I-1V; LVEF available (echocardiogram or cardiac magnetic resonance imaging)
within the last 12 months prior to enrolment; treatment according to contemporary guideline
recommendations and with stable doses of oral loop diuretics for at least 4 weeks; N-terminal pro-
B-type natriuretic peptide (NT-proBNP) >600 pg/ml at screening (>400 pg/ml if hospitalized for
HF within the previous 12 months; >900 pg/ml if concomitant atrial fibrillation at screening
irrespective of time to last HF hospitalization). Among exclusion criteria, there were: prescription
of SGLT2 inhibitor at any time within the previous 6 months; diagnosis of type 1 diabetes mellitus;
any worsening HF episode, with or without hospitalization, within 4 weeks prior to enrolment;
presence at screening of an estimated glomerular filtration rate <30 ml/min/1.73 m? or
symptomatic hypotension, or systolic blood pressure <95 mmHg .

RESULTS

A total of 162 patients (64.2% men) were enrolled with a mean age of 70.5 + 10.6 years
(40% >75 years). The study flow chart is presented in online supplementary. Among clinical
characteristics, 43% had permanent atrial fibrillation, 36% had coronary artery disease, 22% were
diabetics and most patients were in NYHA class 11 (80%) at baseline. As a pre-specified inclusion
criteria, all patients had a previous HF hospitalization, with a median time from last admission of
1.2 years. The patient characteristics differed between the HF with reduced ejection fraction
(HFrEF) and LVEF >40% groups, as expected. Patients in the HFrEF group had higher rates of
male sex and ischaemic disease, while patients in the LVEF >40% group were older and had higher
rates of hypertension, atrial fibrillation and valvular disease. The patients included in the study
were receiving optimized therapy, with a high adherence to guideline-directed treatments for
HFrEF. Specifically, 94% of patients were on beta-blockers and renin-angiotensin system
inhibitors (or angiotensin receptor—neprilysin inhibitor), and 87% were on mineralocorticoid
receptor antagonists. No differences were found in terms of analytical parameters. A with an earlier
response seen in terms of volumes at 30 days. At 180 days, a significant reduction in LV mass
index was observed (—13.9% [95% CI —18.7, —8.7], p<0.001). The reduction in LV end-diastolic
volume (—8.0% [95% CI —11.6, —4.2], p<0.001) and LV end-systolic volume (—11.9% [95% CI
—16.7,-6.8], p<0.001) at 180 days was associated with an improvement in LVEF (5.0% [95% CI
0.2-9.9], p=0.040) and global longitudinal strain (8.9% [95% CI 0.6-17.9], p=0.036). Although
no change was observed in Doppler filling pressures, NT-proBNP concentrations showed a trend
toward early reduction at 30days (—8.3% [95% CI —16.6, 0.7], p=0.070), which reached
significance at 180 days (—18.2% [95% CI —27.1, —8.2], p<0.001). Hs-TnT concentrations were
steady across the study visits (baseline vs. 180 days: 1.2% [95% CI —4.2, 6.9], p=0.667).

DISCUSSION

The study's key finding was that SGLT2 inhibitor had similar positive effects on LA
geometry and function in patients with chronic HF, regardless of LVEF-based phenotypes. Even
after accounting for higher rates of permanent atrial fibrillation in patients with LVEF >40%, this
finding remained consistent. However, it is worth noting that the studied population had long-
standing chronic HF and well-optimized treatment, yet a significant proportion of patients (42%)
had severely dilated left atria and all evaluated LA parameters were affected, indicating an
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established LA disease. The relationship between left atrium and HF progression is unclear. LA
disease could contribute to HF irrespective of LVEF, or it may simply reflect a passive role in HF,
representing the chronicity of elevated LV pressures across the LVEF spectrum.
CONCLUSION
SGLT2 inhibitor administration in stable out-setting patients with chronic HF and
optimized therapy results in global reverse remodelling of cardiac structure, including reductions
in LA volumes and improvement in left ventricular geometry and NT-proBNP concentrations.
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