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ABSTRACT:

Metaraminol, a synthetic sympathomimetic amine with predominant alpha-1
adrenergic agonist activity, is increasingly used to manage arterial hypotension
in critical care and anesthesia. Its pharmacological effects include peripheral
vasoconstriction and indirect stimulation of norepinephrine release, producing
effective hemodynamic support through intravenous bolus or infusion. Com-
pared with norepinephrine, metaraminol may offer advantages such as reduced
arrhythmogenic potential, improved coronary and renal perfusion, and suitability
for peripheral administration, minimizing risks associated with central venous
access. However, evidence supporting its broader use outside obstetric anes-
thesia remains limited, largely derived from small observational studies. Uncer-
tainties persist regarding optimal dosing, pharmacokinetic variability, and dose
equivalence with norepinephrine. Reported adverse effects include prolonged
hypertension, tissue ischemia, and reflex bradycardia. Despite these gaps, surveys
indicate widespread clinical use, reflecting its practicality for rapid hemodynamic
stabilization. Current data suggest non-inferiority to norepinephrine in obstetric
anesthesia, but robust randomized trials are needed to define efficacy, safety,
and pharmacodynamic profiles across patient populations. Standardization of
dosing strategies and further evaluation in critical care settings are essential to
clarify metaraminol’s role as a safe and effective vasopressor alternative.
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To editor,

Metaraminol, a synthetic sympathomimetic amine, has been employed for managing arterial hypotension in ICU (intensive
care units) patients and in obstetric anesthesia, but its use in other anesthetic scenarios has been a field of study. Its pharma-
cological action encompasses both direct and indirect mechanisms: firstly, the agonism of alpha-1 adrenergic receptors results
in peripheral vasoconstriction; secondly, the drug stimulates norepinephrine release from sympathetic nerve terminals, which
enhances the vasopressor effect. Metaraminol is administered via intravenous bolus or continuous infusion. A bolus dose of
0.5-1 mg rapidly increases blood pressure within 1-2 minutes, with effects lasting 20-60 minutes For continuous infusion, the
recommended rate is typically 15-100ug/min, titrated according to blood pressure response. [1].

Differing from norepinephrine, which exerts a dual alpha-1 and beta-1 adrenergic agonist effect, metaraminol primarily
exhibits selective alpha-1 adrenergic activity at typical doses. This selectivity may confer several advantages, including
a lower risk of cardiac arrhythmias, enhanced coronary perfusion, decreased myocardial oxygen consumption, improved
hemodynamic stability in neurogenic shock, reduced myocardial ischemia during infarction and improved uterine and
fetal perfusion during cesarean delivery [2, 3].
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With regard to the infusion route, metaraminol is classi-
fied as a peripheral vasopressor, which means that it elimi-
nates the need for central venous access -and its associated
risks-, allowing time-sensitive hemodynamic benefits [1].
However, its increasing use outside obstetric settings has
outpaced the pace of evidence-generation.

Despite the advantages associated with its potent va-
sopressor response, the role of metaraminol in managing
hypotension in critically ill patients deserves reflection.
Firstly, it must be emphasized that the established use in
ICUs comes from evidence, most of them, derived from
small or retrospective studies. This gap is striking given the
frequent off-label use in peripheral settings where rapid
hemodynamic intervention is crucial. Then, its pharma-
cological characteristics, such as a prolonged half-life
and unique hepatic metabolism, which may result in less
predictable effects compared to norepinephrine, present
a challenge in dose titration for unstable patients. Risks
associated with its use are also poorly understood. Al-
though it has a lower arrhythmogenic potential than adren-
aline and dopamine, it may cause prolonged hypertension,
tissue ischemia, and reflex bradycardia, particularly with
continuous infusions [1]. Regardless of some evidence,
a UK survey found that 88% of emergency physicians and
67% of critical care specialists use metaraminol in clinical
practice [1]. Early vasopressor initiation, usually admin-
istered via peripheral access, has been linked to reduced
fluid accumulation, lower incidence of acute kidney injury
and improved mortality outcomes [1]. Another study has
demonstrated that metaraminol achieved target blood
pressure 73.4% of the time during peripheral infusion, with
only 12.8% requiring central venous catheter insertion due
to persistent hemodynamic instability. The authors con-
cluded that peripheral metaraminol infusion can provide
effective hemodynamic support while avoiding complica-
tions associated with central venous catheter use. Notably,
Han and Zhou did not specify the dosing strategy for
peripheral metaraminol infusion, which further under-
scores the uncertainty surrounding its use [4]. In our view,
this omission reflects a wider issue: most physicians re-
main unfamiliar with metaraminol infusion, irrespective of
whether it is administered via peripheral or central routes.

Comparative studies between metaraminol and norepi-
nephrine are limited. A 2021 systematic review aimed to
analyze the efficacy and safety of metaraminol continuous
infusion compared to other vasopressors in critically ill
patients. Only three observational studies and one case-
control study were included in this review. They found no
difference in hospital mortality or in the effect on mean
arterial pressure, heart rate or stroke volume between me-
taraminol and norepinephrine, although none reported
the duration of infusion [5]. Even the dose equivalence
between metaraminol and norepinephrine remains un-
clear. Sardaneh et al suggest a conversion ratio of 10:1
(metaraminol pg/kg/min : norepinephrine pg/kg/min)
in critically ill patients with shock [5]. This uncertainty
in dose conversion highlights an important barrier to
wider clinical implementation and calls for standardized
pharmokinetic-pharmacodynamic studies.

It is likely—though not exclusively—that metaraminol’s
adoption in critically ill patients originated from its estab-
lished use in anaesthesia, where it serves as a short-acting
vasopressor ideal for peripheral administration during brief
episodes of hypotension induced by anaesthetic agents [1].

Specifically, regarding the drug infusion regimen, the
bolus administration of metaraminol is particularly effec-
tive for managing transient hypotension, such as during
anesthesia induction in scenarios other than spinal an-
esthesia in cesarean deliveries. While this is a common
clinical practice, few studies validate the drug's safety in
this context, as highlighted by Ngan Kee et al [3]. A con-
tinuous infusion offers sustained hemodynamic support
by maintaining stable plasma concentrations, enabling
real-time titration based on blood pressure response.
Infusions, commonly initiated at 0.5-2 mg/h (25-100
pg/min) are adjusted as needed to avoid excessive vaso-
constriction and can be safely intravenous administered
via peripheral or central venous routes, a feature that
represents a practical advantage of metaraminol over oth-
er vasopressors [1].

On obstetric anesthesia, studies have demonstrated
that metaraminol is non-inferior to norepinephrine and
is associated with a lower incidence of maternal and fetal
complications compared to other sympathomimetic
agents [3]. However, the pharmacological response to
metaraminol varies among individuals due to differences
in adrenergic receptor profiles—factors that remain un-
derexplored in the literature

The main limitation of this letter is the lack of robust
clinical evidence supporting metaraminol’s use, both
in critically ill patients and more notably in anesthesia
(where the little evidence of its use is concentrated in
obstetric anesthesia). Most available data come from
small, observational studies with high risk of bias, limiting
generalizability and applicability in clinical practice. The
pharmacological profile of metaraminol seems to be more
complex, which confuses its dosing and titration. More-
over, there are few studies comparing it with other vaso-
pressors, particularly norepinephrine.

Yet this very lack of evidence—contrasted with fre-
quent use—should spur clinical inquiry. Despite these
challenges, metaraminol offers potential benefits as a va-
sopressor, such as effective hemodynamic support with
a lower risk of arrhythmias and improved coronary and
renal perfusion. However, further high-quality random-
ized controlled trials are needed to assess its efficacy,
safety, and pharmacological properties. Investigating
dose equivalency, its role in specific shock types, and the
potential for peripheral infusion would help clarify its
use in critical care and anesthesia.
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