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Postural orthostatic tachycardia syndrome (POTS) is a het-
erogeneous disorder characterized by orthostatic intolerance, 
excessive upright tachycardia, reduced exercise capacity, 
and impaired quality of life. Many patients, particularly 
those with severe or persistent symptoms, do not achieve 
adequate improvement with lifestyle measures or existing 
pharmacotherapies. Consequently, there is growing inter-
est in mechanism-based therapies targeting physiological 
contributors to orthostatic intolerance. A recent develop-
ment is the initiation of a first-in-human clinical trial of the 
natriuretic peptide receptor-1 (NPR1) antagonist REGN7544 
(ClinicalTrials.gov Identifier: NCT06593600), designed to 
restore central blood volume by reducing natriuretic pep-
tide signaling. The emergence of such approaches makes it 
timely to consider the broader physiological implications of 
modulating this pathway in POTS.

Multiple studies have documented abnormalities in blood 
volume regulation in a subset of patients with POTS. Inves-
tigations using dye dilution, radiolabeled albumin, carbon 
monoxide rebreathing, and hemodynamic assessment con-
sistently show reduced plasma and blood volumes [1, 2]. 
Other studies demonstrate small cardiac chamber size and 
low stroke volume, indicating reduced cardiac filling pres-
sures and impaired venous return [3]. These hemodynamic 

abnormalities likely contribute to orthostatic tachycardia. 
They also explain why strategies to expand intravascular vol-
ume, such as high sodium intake [4], mineralocorticoids, 
or intravenous saline [5], can improve symptoms, although 
responses remain variable and often incomplete. Beneficial 
effects of physical exercise in POTS may be mediated in part 
through intravascular volume expansion [6].

NPR1, also known as guanylyl cyclase-A (GCA), the 
principal receptor for atrial and B-type natriuretic peptides, 
governs renal sodium handling, vascular tone, and extra-
cellular fluid balance [7]. Antagonizing NPR1 represents a 
physiologically coherent strategy to enhance sodium reten-
tion and increase central blood volume. Clinical trials of 
REGN7544 POTS reflect this translational trajectory.

However, natriuretic peptide signaling via NPR1 extends 
beyond extracellular fluid regulation [7]. A robust body of 
literature demonstrates that natriuretic peptides regulate sys-
temic energy metabolism [8]. Natriuretic peptides promote 
lipolysis, enhance skeletal-muscle oxidative metabolism, 
and stimulate mitochondrial biogenesis [9, 10]. Individu-
als with low natriuretic peptide levels have increased risk 
for metabolic syndrome and type 2 diabetes mellitus [11, 
12], suggesting that natriuretic peptides support metabolic 
homeostasis. Recent mechanistic work shows that impaired 
atrial natriuretic peptide signaling via NPR1 induces insulin 
resistance, mitochondrial dysfunction, and reduced endur-
ance capacity [13]. The finding suggests that natriuretic 
peptides released during physical exertion [14, 15] medi-
ate a training effect on muscular metabolic adaptation and 
improved aerobic fitness in humans. These findings are 
directly relevant to POTS, as patients frequently show mark-
edly reduced peak oxygen consumption, impaired skeletal 
muscle oxygen extraction, low stroke volume, and abnor-
mal metabolic responses during exercise, limitations that 
are major determinants of disability (Fig. 1).
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In this context, therapies that reduce natriuretic peptide 
signaling may inadvertently compromise skeletal muscle 
energetics. An intervention intended to improve central 
blood volume could, paradoxically, worsen exercise intol-
erance, the very outcome clinicians aim to improve. Because 
diminished aerobic capacity is a defining limitation in POTS, 
interventions that blunt mitochondrial function or metabolic 
flexibility warrant careful scrutiny.

Long-term metabolic implications must also be consid-
ered. POTS predominantly affects young individuals, who 
may require treatment for years. Even modest reductions in 
natriuretic peptide activity may accumulate adverse effects 
on insulin sensitivity or lipid utilization over time [11]. 
These risks require consideration when evaluating chronic 
use of systemic NPR1 inhibitors.

Disease heterogeneity further complicates individual-
ized therapeutic decision-making. Not all patients with 
POTS exhibit hypovolemia or altered natriuretic peptide 
activity. Hyperadrenergic, neuropathic, autoimmune, and 
mast-cell–associated phenotypes may respond differently to 
manipulations of sodium and volume regulation. Without 
reliable biomarkers, such as indices of plasma volume sta-
tus, natriuretic peptide bioactivity, or renal sodium handling, 
systemic NPR1 inhibition may expose patients to metabolic 
risk without conferring hemodynamic benefit.

Future approaches might allow tissue-selective modula-
tion of NPR1 signaling, reducing adverse systemic meta-
bolic consequences. While theoretically appealing, such 
specificity is not yet achievable with available pharmaco-
logical tools. Until such selectivity exists, the broad actions 
of natriuretic peptides across cardiovascular, renal, and 
metabolic pathways remain integral to the risk profile of 
NPR1-directed therapies.

Given these challenges, future clinical studies of NPR1 
antagonism should incorporate metabolic and functional 

endpoints alongside hemodynamic assessments. Early-phase 
trials would benefit from measures of insulin sensitivity, 
substrate utilization, and mitochondrial function using indi-
rect calorimetry, exercise testing, insulin clamps, polarog-
raphy, or circulating biomarkers of oxidative metabolism. 
Standardized assessment of exercise capacity is essential, as 
changes in endurance performance are clinically meaning-
ful and directly relevant to patient well-being and mortality.

Developing targeted therapies for POTS is a timely and 
necessary strategy. NPR1 antagonism represents a creative 
and physiologically grounded attempt to address hypov-
olemia in selected patients. However, natriuretic peptides 
coordinate cardiovascular, renal, and metabolic homeostasis. 
Interventions that improve central blood volume may simul-
taneously impair skeletal muscle energetics and increase 
long-term metabolic risk. Recognizing and balancing these 
competing effects will be essential for determining whether 
NPR1-directed therapies ultimately provide net clinical 
benefit.
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