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Pestome. BnBepeHue: OcTpa gekomneHcupaHa cbpaedHa HepoctatbyHocT (O[ICH) yecTo ce cBbP3Ba C LiEHTparnHa CbHHa
anHest (LICA), kosTo BnoLaBa KnuHn4HaTa kapTiHa v ka4yecTBoTO Ha xmBoT. Mpu nauynenTn ¢ OLCH, LICA gonpuHacs
3a NOBTapsILLA Ce HOLLHA K1CMopoaHa AecaTypaums, NOBULLEH MHAEKC Ha anHes-xunomnHes (AHI) u yecTv ennsoam Ha
YeiH-CToyke auiiaHe, BNoLuaBarikv nporHosata. Exokapanorpadckoto HabnofeH e e OT ChLLECTBEHO 3HaYeHue 3a
Te3W nauueHTH, ocUrypsiBanki HagexXaHa oLeHka Ha CbpaeyHaTa (YHKUKS C TedeHre Ha BpemeTo. VHxubutopute
Ha HaTPWEBO-MOKO3HMS KoTpaHcnopTep-2 (SGLT2i), mbpBoHayanHo paspaboteHu 3a auabeT, noka3sar nonan 3a
6b6peyHata yHKLWS, NoAoBpsSBaT CUMNTOMUTE NPU CbPAEYHa HELOCTATBYHOCT U Ca ePEKTMBHM NPK CbHHA anHes,
KoeTo npegnonara MynTiopraHHa npotekums. Llen: [la ce oueHn edektsT OT TepanusaTa cbe SGLT2i BbpXy exo-
kapanorpadickuTe napameTpy 1 TEXECTTa Ha CbHHaTa anHes npyu naumeHTn ¢ LICA n OLICH ¢ HamaneHa cucTonHa
yHKUMs. MaTepuan n metoam: poBedeHO € NPOCMEKTUBHO KOXOPTHO NpoyyBaHe ¢ 162 nauueHTy, BKITIOYBALLO
T€3N C (hpakums Ha uatnackeaHe < 40%, NT-proBNP > 900 pg/ml u AHIcentral > 5. /3kntoueHn ca naumeHTm ¢ kpaeH
CcTagui Ha 6bbpeyHo 3abonsieaHe, knac IV cbpgeyHa HepoctatbuHocT Mo NYHA, XOBB vnun Texka gnxatenHa He-
[oCTaTbyHOCT. 3a oLeHkITe ca nanonasaHu ApneaLlink™ n nogpobeH exokapavorpadicki 3anume, kato nauyeHTuTe ca
npocneasBaHu Tpu Mecelia cnef 3anoysaHe Ha SGLT2i Tepanusata. Pesyntatu: Ot 52-Ma naumeHTH, 0TroBapsLLm Ha
BKITIOYBALLMTE KpUTEPUK, 48 3aBBbPLLMXa NPOYYBaHETO. Pernctpupar ce CurHudmnkaHTy exokapanorpadckii POMeEHU.
[nactonHata dyHKums ce nogobpsea 3HAUMMO C HamaneHue Ha CboTHoweHueTo Efe' ot 14.74 + 2.57 no 13.64 +
2.18, p = 0.002, kaKkTO M (PyHKLMSATA Ha AsiCHA kamepa, Noka3aHo ¢ Hamanexus B RVOT ot 39.25 + 4.01 0o 38.32 £
3.59, p = 0.004 n s-PAP o1 41.26 £ 5.74 po 40.07 £ 5.20, p = 0.001. TAPSE cwbLo ce nogobpssa ot 18.37 £ 2.17
mm go 18.87 + 1.96 mm, p < 0.001, a cboTHOWeHueTo s-PAP/TAPSE otpassBa no-gobpa ehekTMBHOCT Ha gscHaTa
kamepa npomeHsinku ce ot 0.46 + 0.11 go 0.48 + 0.10 B kpas Ha npocnegaBaHeTo, p < 0.001. Mokasatenute 3a CbHHa
anHes CbLLUO noka3seaT nogobpeHie ¢ Hamanerns B AHI o1 21.35 £ 4.91 po 18.33 £ 4.75, p = 0.015, ueHTpantus AHI
07 13.16 £3.70 no 10.04 £ 3.57, p < 0.001 1 ennsopute Ha YenH-Ctoyke auwware ot 33.70 £ 11.20 fo 26.58 + 9.95, p
<0.001. MHpekebT Ha kucnopoaHa fecatypauys (ODI) Hamansiea o1 24.29 + 7.01 no 17.91 £5.90, p < 0.001, a HuBa-
Ta Ha NT-proBNP, kouTo nokasBaT TeXecTTa Ha CbpAeyHaTa HelOCTaTbYHOCT, ce Hamansgart oT 1574.89 + 652.80 pg/
ml go 1250.35 + 484.26 pg/ml, p < 0.001. 3akntoueHue: Tepanusta cbc SGLT2i Boan 40 CbLUecTBEHU NogobpeHus
B exokapauorpadickuTe nokasartenu, 0cobeHo Ha Te3u, 0TpassBaLLy PYHKUWSTA, 3a8AHO CbC 3HAYMTENHM HaManeHus
B TexecTTa Ha LICA u kucnopogHata fecatypauus npu naumentu ¢ OCH. Tean pesyntati nogkpenst noTeHumana
Ha SGLT2i kaTo edhekTMBHA TepaneBTU4Ha ONLMS, Hanarankn JOMbIHUTENHN NPOYYBaHNS 3a SbIrOCPOYHUTE MON3N
BbPXY CbpAeYHO-CboBaTa cucTeMa.
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Background: Acute decompensated heart failure (ADHF) is often associated with central sleep apnea (CSA), which
exacerbates cardiovascular strain and impacts quality of life. In ADHF patients, CSA contributes to recurrent nocturnal
oxygen desaturation, elevated apnea-hypopnea index (AHI), and frequent Cheyne-Stokes respiration episodes,
increasing health risks. Echocardiographic monitoring is essential in these patients, providing reliable assessment
of heart function over time. Sodium-glucose cotransporter-2 inhibitors (SGLT2i), initially developed for diabetes
management, have shown benefits for renal function, sleep apnea symptoms, and heart failure outcomes, suggesting
potential for multifaceted treatment. Purpose: To evaluate the effects of SGLT2i therapy on echocardiographic
parameters and sleep apnea severity in patients with CSA and ADHF with reduced systolic function (HFrEF).
Material and methods: We conducted a prospective cohort study with 162 patients, including those with an ejection
fraction < 40%, NT-proBNP > 900 pg/ml, and AHIcentral > 5. Exclusions were patients with end-stage renal disease,
NYHA class IV heart failure, COPD, or severe respiratory failure. ApneaLink™ and echocardiograms were used for
assessments, and patients were followed for three months post-initiation of SGLT2i. Results: Among the 52 eligible
patients, 48 completed the study. Echocardiographic improvements were significant, particularly in diastolic function
with a reduction in the E/e’ ratio (from 14.74 + 2.57 to 13.64 + 2.18, p = 0.002) and right heart function, as shown by
decreases in RVOT (from 39.25 + 4.01 to 38.32 + 3.59, p = 0.004) and s-PAP (from 41.26 + 5.74 to 40.07 + 5.20, p
=0.001). TAPSE also improved (from 18.37 £ 2.17 mm to 18.87 + 1.96 mm, p < 0.001), and the s-PAP/TAPSE ratio
reflected better right heart efficiency (from 0.46 + 0.11 to 0.48 + 0.10, p < 0.001). Sleep apnea metrics also showed
improvement, with reductions in AHI (from 21.35 + 4.91 to 18.33 £ 4.75, p = 0.015), central AHI (from 13.16 + 3.70 to
10.04 £ 3.57, p < 0.001), and Cheyne-Stokes respiration episodes (from 33.70 + 11.20 to 26.58 + 9.95, p < 0.001).
Oxygen desaturation index (ODI) decreased (from 24.29 + 7.01 to 17.91 + 5.90, p < 0.001), and NT-proBNP levels,
indicating heart failure severity, were reduced (from 1574.89 £ 652.80 pg/ml to 1250.35 + 484.26 pg/ml, p < 0.001).
Conclusion: SGLT2i therapy led to substantial improvements in echocardiographic measures of diastolic and right
heart function, along with significant reductions in CSA severity and oxygen desaturation in ADHF patients. These
findings support the potential of SGLT2i as an effective treatment option, meriting further study for long-term benefits

Abstract.
on cardiac and respiratory health.
Key words: SGLT2 inhibitors; echocardiographic changes; central sleep apnea
Address Petar Kalaydzhiev, MD, Clinic of Cardiology, UMHAT “Tsaritsa Yoanna-ISUL”, Medical University — Sofia,
for correspondence: 8 Byalo more str., BG — 527 Sofia, e-mail: pkalaidjiev@gmail.com, tel. +359883488828
INTRODUCTION

Acute decompensated heart failure (ADHF) rep-
resents a critical health burden with substantial morbid-
ity, mortality, and economic impact, driven by frequent
hospitalizations, intensive treatment requirements, and
high readmission rates, particularly when complicated
by central sleep apnea (CSA) [1]. CSAis especially con-
cerning in ADHF, as it leads to recurrent nocturnal oxy-
gen desaturation, elevated AHI, and frequent Cheyne-
Stokes respiration episodes, all of which contribute to
adverse clinical outcomes and heightened mortality
risk [2]. Echocardiographic monitoring is essential in
managing these patients, providing insights into cardi-
ac function, pulmonary pressures, and hemodynamic
changes, especially since right ventricular dysfunction
and elevated pulmonary pressures are commonly seen
in ADHF and worsened by CSA [3].

SGLT2i initially developed for diabetes management,
have emerged as an effective treatment for heart failure,
offering benefits such as enhanced diuresis, anti-remod-
eling effects, and reductions in heart failure-related mor-
tality and hospitalizations [4]. Recent studies indicate that
SGLT2i may also reduce CSA severity by improving car-
diac efficiency, reducing neurohormonal activation, and
stabilizing respiratory function during sleep [5]. Echocar-
diographic monitoring, assessing changes in parameters

of the left ventricle, left atrium, and diastolic function, as
well as evaluating alterations in the right ventricle and
pulmonary systolic pressure, is an established method
for tracking the efficacy of therapeutic intervention [6].
SGLT2i therapy may provide a multifaceted approach for
ADHF patients with CSA, enhancing both cardiac func-
tion and respiratory stability.

Aim

To assess the 3-month impact of SGLT2 inhibitor
therapy on cardiac and respiratory parameters in pa-
tients with acute decompensated heart failure and re-
duced ejection fraction. This study investigates improve-
ments in CSA severity and evaluates cardiac function
changes through echocardiographic indicators, includ-
ing systolic and diastolic function, right ventricular out-
flow tract (RVOT) size, systolic pulmonary artery pres-
sure (s-PAP), TAPSE, and the TAPSE/s-PAP ratio.

MATERIAL AND METHODS

Study Design

A total of 162 patients with ADHF were screened
for inclusion in this single-center, prospective cohort
study at the cardiology department of University Hos-
pital “Tsaritsa Yoanna — ISUL” in Sofia, conducted from
2021 to 2023. Patients were observed over a 3-month
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period after initiating SGLT2i therapy to assess chang-
es in echocardiographic and sleep apnea parameters.
Among the initial cohort, 52 patients met the criteria
outlined in Table 1.

Table 1. Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

1. Acute decompensated heart
failure with New York Heart
Association (NYHA) class I1/111
2. NT-proBNP > 900 pg/ml

3. Central apnea-hypopnea 3. Acute coronary syndrome
index (AHlcentral) > 5 (ACS)

1. NYHA class IV or terminal
heart failure

2. Acute respiratory failure

4. Ejection fraction, % (EF) < 40%

5. Naive patients on SGLT2i
therapy

4. End-stage kidney disease

5. Terminal liver insufficiency
6. Chronic Obstructive

Pulmonary Disease (COPD)
7. Lack of informed consent

6. Signed informed consent

In-Hospital Measurements and Follow-Up

During hospitalization, after obtaining informed
consent and with approval from the institutional ethics
committee of the Medical University of Sofia (Proto-
col 2100 from 27.04.2021), we conducted NT-proB-
NP measurements, echocardiographic assessments,
and sleep apnea screening. Echocardiography was
performed using a Philips EPIQ 7 system, while sleep
apnea screening utilized the ApneaLink™ respiratory
monitoring system by ResMed [7]. Out of 52 eligible
patients, 2 declined follow-up, and 2 passed away
during the study period, resulting in a total of 48 pa-
tients who completed the follow-up and were included
in the analysis. Fig. 1

Screened patients
n=162

Vv

Included patients
meeting criteria
n=>52

2 patients declined follow-up
2 patients passed away
during follow-up

>

Analyzed patients
n=48

Fig. 1. Study flow chart

Statistical Analysis

Data were analyzed using SPSS software (version
26.0). Descriptive Statistics: Results are presented as
means * standard deviations for continuous variables
and as percentages for categorical variables. Normality
Test: The Shapiro-Wilk test was used to check for normal
distribution of data. Non-parametric tests were used if

normality was not achieved. Changes Over Time: Paired
t-test was used for comparing pre- and post-therapy
measurements when data followed a normal distribution.
The Wilcoxon signed-rank test was applied for dependent
variables when normal distribution was not achieved.
Analyses were conducted using SPSS, with additional
regression and graphical analyses performed using
GraphPad Prism (version 9) where necessary.

RESULTS

Patient Demographics and Clinical
Characteristics

Out of the 162 patients studied, 52 patients (32%) ex-
hibited AHIcentral > 5 and AHlobstructive < 15 per hour.
The mean age of the cohort was 69 years, with a standard
deviation of + 8.64. Regarding gender distribution, males
outnumbered females, with a ratio of 33 to 15. No signifi-
cant change in body mass index (BMI) was observed from
baseline to the end of therapy 27.612 + 4.78 vs. 27.504 +
4.65 (p = 0.51). Ischemic heart disease was the leading
cause of heart failure, accounting for 64% of cases. Diabe-
tes mellitus was present in 65% of patients (n=31), while
atrial fibrillation was observed in 69% (n=33). In terms of
concomitant therapy, ACE inhibitors or ARNi were admin-
istered to 83.3% (n=40) of the patients, diuretics to 85%
(n 41), beta-blockers to 92% (n 44), and MRA to 45.8%
(n=22). The data are presented in Table 2.

Table 2. Patient Demographics and Clinical Characteristics

Demographics and Clinical Characteristics N

Sex f/m 15/33
Age, years 69.00 + 8.64
Ischemic / Non ischemic 3117
Diabetes mellitus, % 64.6%
Atrial fibrillation, % 68.8%
ACE/ARNI, % 83.3%
MRA, % 45.8%
Diuretics, % 85.4%
B-blockers, % 91.7%

Mean + SD

ACE/ARNi - angiotensin-converting enzyme inhibitors/ angiotensin
receptor-neprilysin inhibitors, MRA — mineralocorticoid receptor
antagonists

Hemodynamic and Left Ventricular Function
Parameters

Among the studied parameters, significant changes
were observed in the mean values of E/e’ and NT-proB-
NP. The E/e’ ratio showed a notable decrease from 14.74
+2.571013.64 + 2.18 (p = 0.002), indicating improvement
in diastolic function. NT-proBNP levels also significantly
decreased from 1574.89 £ 652.80 to 1250.35 + 484.26



AHanus Ha exokapamorpadgckuTe NPOMEHMU. ..

69

(p < 0.001), suggesting an improvement in the clinical
status of the patients. Fig. 2
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Fig. 2. Changes in E/e’ Ratio and NT-proBNP Levels at Baseline and
Follow-up

With respect to EF, there was an observed trend to-
ward improvement, with an increase from 35.42 £ 4.29 to
35.72 £ 4.35; however, this change did not reach statisti-
cal significance (p = 0.052), indicating only a tendency for
improved systolic function. No significant changes were
observed in LVEDV and LAVi throughout the study peri-
od, indicating stable structural heart parameters. LVEDV
remained consistent, with values of 190.74 + 18.03 at
baseline and 189.48 + 17.39 at follow-up (p = 0.353),
suggesting that left ventricular filling volume was unaffect-
ed. Similarly, LAVi showed minimal variation, recorded at
43.97 = 2.95 at baseline and 43.99 + 3.05 at follow-up
(p = 0.920). These results indicate that structural cardiac
parameters left ventricular and left atrium were preserved
in the studied population.

Changes in Right Ventricular and Pulmonary
Pressure Parameters

Based on the observed data, notable changes were
recorded in specific parameters associated with right
ventricular function and pulmonary pressure, indicating
potential improvements in cardiac dynamics following
intervention. The RVOT diameter showed a slight but
statistically significant reduction from 39.25 + 4.01 mm
to0 38.32 + 3.59 mm (p = 0.004). The RAA presented a
marginal decrease, from 22.014 + 3.05 cm? to 21.72 £
2.81 cm?, though this change did not reach statistical
significance (p = 0.095).

TAPSE, a key indicator of right ventricular systolic
function, demonstrated a significant increase from 18.37
1+ 2.17 mm to 19.04 + 1.85 mm (p < 0.001), suggesting
improved contractile performance of the right ventricle.
s-PAP decreased from 41.26 + 5.74 mmHg to 40.07 £ 5.20
mmHg (p = 0.001), indicating a favorable effect on pulmo-
nary pressures. Additionally, the s-PAP/TAPSE ratio, an
index often used to assess right ventricular function rela-

tive to pulmonary pressure, slightly increased from 0.46 £
0.11 to 0.48 + 0.10 (p < 0.001), reinforcing the observed
enhancement in right ventricular performance. Fig. 3
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Fig. 3. Changes in TAPSE and TAPSE/s-PAP ratio at Baseline and
Follow-up

Improvements in Sleep Apnea Severity and
Respiratory Patterns

AHI, a primary measure of sleep apnea severi-
ty, decreased from 21.35 + 4.91 to 18.33 + 4.75 (p =
0.015), suggesting a reduction in overall apnea events
per hour. Additionally, the presence of Cheyne-Stokes
respirations showed a marked decline from 33.70 %
11.20 to 26.58 + 9.95 (p < 0.001), reflecting improve-
ments in the regularity of respiratory patterns during
sleep. AHlcentral also demonstrated a notable reduc-
tion, from 13.16 + 3.70 to 10.04 + 3.57 (p < 0.001),
which may indicate a decreased frequency of central
apneas. In contrast, the AHlobstructive showed mini-
mal change, with values of 5.52 + 2.36 before and 5.63
1 2.32 after the intervention (p = 0.404), indicating that
the primary improvements were centered on central,
rather than obstructive, apnea events. ODI, which re-
flects the frequency of oxygen level drops during sleep,
decreased significantly from 24.29 + 7.01 to 17.91 +
5.90 (p < 0.001), suggesting a better maintenance of
blood oxygen levels throughout the night. Fig. 4.
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Fig. 4. Changes in AHlcentral events per hour, Cheyne-Stokes
respirations and ODI — oxygen desaturation index events per hour at
Baseline and Follow-up
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DiscussION

This study investigates the potential benefits of
SGLT2i in patients with both HF and CSA, conditions
that frequently co-occur and significantly diminish qual-
ity of life. Our findings reveal a high prevalence of CSA
among HF patients, particularly in males, consistent with
established data on the epidemiology of this comorbidity
[8, 9]. In HF, CSA exacerbates hemodynamic stress and
can drive adverse remodeling, emphasizing the need for
effective management strategies [10, 11].

Non-pharmacological therapies, including CPAP and
Adaptive Servo-Ventilation (ASV), have been explored as
treatment options for CSA in HF populations. However,
their effectiveness has been somewhat limited. CPAP has
demonstrated variable success in stabilizing respiratory
control, with some studies suggesting only moderate im-
provements [12]. Terziyski and Draganova [8] have pro-
vided insights into the complex pathophysiology of CSAin
HF and the specific challenges associated with Cheyne-
Stokes respiration, noting the intricate clinical demands of
treating this patient group. CPAP has shown some bene-
fits in improving heart rate variability, but overall efficacy in
this context remains uncertain, as supported by findings
from Terziyski et al. [13]. Moreover, the SERVE-HF trial
linked ASV therapy to higher mortality rates among cer-
tain HF patients, raising important concerns about ASV'’s
safety and efficacy in treating CSA in these cases [10].
Given these limitations, there is an increasing interest in
alternative therapeutic options, such as SGLT2i, which
have demonstrated promising cardiovascular benefits
and may offer a more comprehensive treatment strategy
for patients with HF and CSA [5, 14].

Our study shows that echocardiographic indicators
of structural changes, such as LVEDV, LAVi, RAA, and
RVOT, remained relatively stable, suggesting that SGLT2i
therapy did not significantly impact cardiac structure over
the study period. In contrast, several functional parame-
ters—including EF, E/e’, s-PAP, TAPSE, and the TAPSE/
s-PAP ratio—demonstrated notable improvements.
These enhancements in functional performance could be
attributed to a reduction in respiratory strain, primarily due
to fewer episodes of Cheyne-Stokes respiration and a de-
crease in desaturation events, which have a direct impact
on the workload and efficiency of the right heart [8, 9].

The improvements observed in right ventricular
function and pulmonary pressures align with existing re-
search, which indicates that SGLT2 inhibitors can help
reduce ventricular preload and alleviate pulmonary con-
gestion, ultimately supporting right ventricular contractility
[15,16]. Studies also suggest that by modulating fluid bal-
ance and neurohormonal activity, SGLT2i may improve
hemodynamics and thus mitigate the effects of CSA on
cardiac function, providing a comprehensive benefit to
patients with HF and CSA[17, 18]. These results support
SGLT2i therapy as a potentially valuable intervention for
improving functional cardiac performance without com-
promising structural integrity [19].

In our study, we found that SGLT2i therapy yielded
more notable benefits for respiratory parameters associ-
ated with CSA than with OSA. This observation is sup-
ported by Tanriover et al.’s 2023 meta-analysis, which
documented improvements in AHI and oxygen saturation
in OSA patients treated with SGLT2i, although with a less-
er effect than that observed in CSA[20]. Similarly, SGLT2i
demonstrated positively impacted right ventricular func-
tion and pulmonary pressures in patients with OSA [21].
Convincing evidence also highlights the efficacy of Sacu-
bitril-valsartan in reducing central apnea events and im-
proving CSA-related respiratory parameters, as shown by
Jaffuel et al. in the ENTRESTO-SAS study. Their findings
suggest that Sacubitril-valsartan may exert these effects
by reducing neurohormonal activation and pulmonary
congestion, which are key factors driving central respira-
tory instability in HF [22].

The observed differences in outcomes for CSA and
OSA with SGLT2i therapy can be attributed to variations
in study design and cohort characteristics. Notably, the
largest cohort specifically studying CSA consists of only
101 patients, as seen in the research by Jaffuel et al.
[22]. In contrast, the larger randomized trials examining
the effects of SGLT2i, such as those with dapagliflozin
and empagliflozin, conduct sub-analyses primarily based
on clinical criteria without consistently incorporating poly-
somnographic evaluation to diagnose and monitor sleep
apnea in HF patients. Studies like the DAPA-HF and EM-
PEROR-Reduced trials, which have set the foundation for
understanding SGLT2i’s cardiovascular benefits, largely
relied on clinical symptomatology and biomarkers rather
than objective sleep assessments [18, 19]. This difference
in approach may account for the nuanced understanding
of SGLT2i’s effects on respiratory parameters, particularly
when comparing CSA and OSA outcomes.

Our study shows that SGLT2i therapy significantly
benefits respiratory parameters linked to CSA, more so
than OSA. This is seen in the reduction of AHIcentral and
Cheyne-Stokes respiration episodes, suggesting a positive
effect on central respiratory control in HF patients. These
improvements likely result from SGLT2i’s autonomic mod-
ulation, reducing sympathetic activity and stabilizing respi-
ratory drive to decrease central apnea episodes [5, 22].

Additionally, the anti-inflammatory properties of
SGLT2i may further support respiratory stability by coun-
teracting inflammation-driven disruptions in brainstem
respiratory centers, which contribute to apnea-hyper-
pnea cycles in HF. The lack of effect on OSA indices
reinforces that SGLT2i targets CSA mechanisms, rath-
er than the structural factors causing OSA. This aligns
with findings from larger HF studies that support the
role of SGLT2i in enhancing autonomic and inflamma-
tory pathways specific to CSA [22, 23, 24, 25].

LIMITATIONS

A key limitation of this study is the relatively small
sample size, which may limit the broader applicabili-
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ty of our findings. The complex care needs of HF pa-
tients with concurrent sleep apnea, compounded by
multiple comorbidities, require intensive monitoring
and follow-up, presenting logistical and resource de-
mands. Additionally, ethical considerations precluded
the inclusion of a control group, as withholding SGLT2i
treatment was not feasible. The need for repeat poly-
somnography to accurately assess sleep apnea sever-
ity also posed a limitation, given its resource-intensive
nature, which restricts its practicality in routine settings.
Furthermore, the short follow-up period limits insight
into potential long-term structural changes, highlighting
the importance of future studies with extended dura-
tions to fully assess the stability of these improvements.

CONCLUSION

In conclusion, our findings indicate that SGLT2 inhib-
itors provide notable benefits for HF patients with CSA,
improving functional cardiac parameters and reducing
central apnea severity. Enhanced right ventricular func-
tion, pulmonary pressures, and oxygenation highlight
SGLT2 inhibitors’ potential to address the complex rela-
tionship between cardiac and respiratory systems in this
population. Further randomized studies with larger sam-
ples and longer follow-ups are needed to confirm these
benefits and clarify underlying mechanisms, ultimately
guiding more effective therapies for this high-risk group.

Funding. This study is financed by the European Union-NextGeneratio-
nEU, through the National Recovery and Resilience Plan of the Republic
of Bulgaria, project BG-RRP-2.004-0004-C01 “Strategic research and
innovation program for development of Medical University — Sofia”.
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