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ABSTRACT: Heart failure (HF) is the leading cause of mortality in adults with congenital heart disease (ACHD), including patients
with systemic right ventricles, such as those with dextro-transposition of the great arteries with an atrial switch (DTGA-AS). With
more ACHD patients surviving well into adulthood, there is an increase in advanced heart failure (HF) and pulmonary hypertension
(PH), many of whom are being treated with SGLT2-inhibitors (SGLT2-i). However, there is a paucity of data supporting SGLT2-i
inhibitor use in the ACHD population and on how they may impact pulmonary artery pressures (PAP). This single center
retrospective study aimed to evaluate the impact of SGLT2-i on (PAP) in patients with DTGA-AS. Six patients were studied, all
male (mean age 41 [range 38—52] years), with a mean systemic right ventricular ejection fraction of 27% (range 22-32%), with an
implanted hemodynamic CardioMEMSs monitor data were recorded one month prior to medication start and six months afterwards.
Half of the patients had normal PAP, and the addition of SGLT2i did not result in a significant change in PAP in all patients.
However, half of the patients demonstrated a trend towards improvement. In conclusion, in this study with a small sample size of
DTGA-AS patients, there was no significant reduction in PAP.

Keywords: Heart failure; Pulmonary hypertension; CardioMEMS; Adult congenital heart disease (ACHD); Dextro-transposition
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1. Introduction

Heart failure (HF) is the leading cause of death for adults with congenital heart disease in the form of dextro-
transposition of the great arteries (D-TGA) who have undergone an atrial switch procedure (Mustard or Senning:
DTGA-AS) [1]. Unfortunately, guideline directed HF therapy has not been shown to have a significant impact on
outcomes in patients with DTGA-AS [2], though sacubitril-valsartan has shown some improvement in systolic function
and functional class [3].

Sodium glucose cotransporter 2 inhibitors (SGLT2i) are the latest addition to HF medical therapy for patients with
acquired HF, as evidence shows reduced cardiovascular death and hospitalization for HF with reduced ejection fraction
and preserved ejection fraction HF [4—7], and growing evidence for their use in patients with congenital heart disease
[8]. The mechanism for SGLT?2 inhibitors (SGLT2i) for improving HF outcomes has been relatively unknown. A key
feature in the clinical physiology of HF is inadequate cardiac output, resulting in congestion and secondary pulmonary
hypertension [9]. The ability of SGLT2i to improve higher pulmonary artery pressures has been reported in those
without congenital heart disease, with one trial showing a small but significant reduction in pulmonary artery pressures
(PAP) by implanted hemodynamic monitoring (IHM) after SGLT?2i initiation [10,11].

Though SGLT2i have been safely utilized and have shown some improvement in systemic ventricular function and
functional class in patients with DTGA-AS [12], no study has evaluated the hemodynamic impact of SGLT2i in patients
with DTGA-AS. To this extent, we conducted a retrospective review of patients with D-TGA-AS with [THM
(CardioMEMS™ HF system; Abbott, Abbott Park, IL, USA) to evaluate the impact of SGLT?24i initiation on PAP.
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2. Methods

This was a single center retrospective observational study. Inclusion criteria included ambulatory adults with
DTGA-AS and without ventricular assist devices, who had previously received a CardioMEMS™ device, and received
either Dapagliflozin or Empagliflozin at the discretion of the treating physician. No significant changes in diuretics or
other medications occurred during the study period. Patients enrolled were queried from an internal database of
institutional patients who had a CardioMEMS™ and were stored on the password protected CardioMEMS™ platform
(hf.gl.merlin.net, accessed on 2 June 2025). Hemodynamic information was obtained from the medical record and the
online CardioMEMS™ platform and measured at baseline (1 month before SGLT2i initiation), 90 days after therapy
initiation, and 6 months after therapy initiation. Hemodynamic recordings were not included if they were marked as
suspicious or erroneous at the time of entry. PAP is reported as the median. Statistical analysis was performed using the
Mann-Whitney test to evaluate PAP data before and 6 months after SGLT2i therapy (significance was established if the
p value < 0.05). Analysis was performed using Prism 10 for Windows 64-bit (Version10.2.1 (509) GraphPad Software,
Boston, MA, USA; www.graphpad.com, accessed on 2 June 2025). This study was approved by the Institutional Review
Board (IRB) at both The Ohio State University and Nationwide Children’s Hospital.

3. Results

We identified 6 total patients who fit the inclusion criteria; all male (mean age 41 [range 38-52] years), with a
mean systemic right ventricular ejection fraction of 27% (range 22-32%). Three patients met the hemodynamic
definition of pulmonary hypertension, with mean PAP > 20 mmHg. Five patients were already prescribed sacubitril-
valsartan, and 1 was on an angiotensin converting enzyme inhibitor (Figure 1). The mean number of recordings per
patient was 10.2 prior to starting an SGLT2i (range 3-24), and 39.7 after initiation (range 7-140). The IHM PAP
recordings and comparisons are shown in Figure 1. One patient (#2) had a significant decrease in all PAPs after SGLT2i,
who notably sent IHM transmissions daily. There were 2 patients (#1, #5) with PAP values that trended towards
improvement but were not statistically significant, 2 patients (#4, #6) had no change. One patient had increased PAP
over this time period (#3), though notably this was during a time of decompensated HF, superimposed on notable
pulmonary venous baffle dystrophic calcification. Patients #1 and #3 had SGLT2i added after hospital admission for
HF exacerbations.
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Figure 1. Change in PAP by implanted hemodynamic monitor before and after treatment with SGLT2i. CT = computed tomography;
CMR = cardiac magnetic resonance imaging; RVEF = right ventricular ejection fraction; HF = heart failure; ARNI = angiotensin-
neprolysin inhibitor; BB = beta blocker, SLGT2i = Sodium glucose cotransporter 2 inhibitor.

4. Discussion

In this small single-center study of adults with DTGA-AS and systemic ventricular systolic dysfunction, where 50%
of patients had normal PAP and most (5/6) were already on an angiotensin-neprolysin inhibitor (ARNI), the addition of
SGLT2i did not result in a significant change in PAP in all patients.

It is well described that there is an increase in PAP in acquired heart failure due to the physiology of systolic and
diastolic left ventricle dysfunction [13]. While the mechanism of SGLT2i in HF is not fully understood, the proposed
benefits in heart failure physiology have been direct impacts on myocardial remodeling, attenuation of vascular
dysfunction, and improvements in volume status [14—17]. In acquired heart disease, smaller scale research studies have
shown that SGLT2i lowers PAP and decreases the incidence of elevated right ventricle systolic pressure and exercise-
induced pulmonary hypertension [10,18].

In patients with DTGA-AS, PH is a well-known late-onset complication [19]. Large cohort studies report a
prevalence of PH as high as 50-55% in patients with systemic right ventricles, which was associated with worse
transplant-free survival [20,21]. Therefore, interventions to treat PH, or help sustain normal PAP in this patient
population may help improve long term outcomes.

There was ultimately a small but significant PAP reduction in 1 patient with a large number of IHM transmissions
in this study. We posit that in this small patient sample size, the relatively small number of IHM transmissions for most
patients, as well as the one patient with increased PAP (#3), may have skewed the outcome assessment. For instance,
there was a large difference between transmissions submitted in defined timeframes prior to and after the initiation of
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the SGLT2i (a mean of 10.2 recordings per patient prior to starting an SGLT2i and 39.7 after initiation). Furthermore,
one patient (#3) had increased PAP with normal systemic right ventricular end diastolic pressures and an elevated wedge
pressure, which is likely related to pulmonary venous baffle calcifications, a concept previously reported [22]. Thus,
any improvement in ventricular filling pressures is not reflected in PAP change, as opposed to other patients with
concordant wedge and systemic ventricular pressures during cardiac catheterization.

In addition to a small patient cohort and IHM transmission per patient sample size, further limitations include the
single center, retrospective nature and lack of a placebo group. One notable strength, however, is that most patients
were already taking sacubitril-valsartan, ensuring that any change is likely attributable solely to the SGLT2i.

5. Conclusions

To our knowledge, this is the first report of the hemodynamic impact of SGLT2i on PAP by IHM in patients with
DTGA-AS. Though a significant decrease was not seen in all patients in short-term follow up after SGLT2i, sustained
“normal” PAP is also noteworthy in this population of patients at risk for PH. Larger studies with prolonged follow up
may assist in revealing if certain subsets of patients with DTG-AS and systemic ventricular dysfunction, especially
those with significant post capillary pulmonary hypertension, may have a hemodynamic benefit from an SGLT2i.
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