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Hemodynamic Effects of Propofol
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S edation is a fundamental and routine compo-
nent of care provision in the cardiac intensive
care unit (CICU). It is employed for multiple

purposes, including the induction of anesthesia and
endotracheal intubation during bedside procedures,
facilitation of mechanical ventilation, and suppres-
sion of refractory ventricular tachycardia, among
others. Despite its ubiquitous use, the optimal seda-
tive agents for patients with cardiac critical illness
remain unknown. Many commonly used agents have
hemodynamic effects that may influence their selec-
tion in this population. Emerging consensus from
clinical trials in general critically ill populations sug-
gests that nonbenzodiazepine continuous sedation
strategies may be associated with shorter duration
of mechanical ventilation, shorter intensive care
unit (ICU) lengths of stay, and possibly lower rates
of delirium.1 Such approaches often favor the use of
propofol, a sedative g-aminobutyric acid A receptor
agonist. However, concerns about potential adverse
hemodynamic effects of propofol, particularly hypo-
tension and negative inotropy, lead some to limit
the use of this particular agent or altogether avoid it
in the CICU.2 These concerns may conflict with the
potential benefits of nonbenzodiazepine sedation in
the ICU. Accordingly, we examine the evidence
regarding acute hemodynamic effects of propofol in
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patient populations relevant to the CICU to determine
whether current avoidance practices are justified.

Propofol is administered intravenously, can be
given as a bolus for induction or as a continuous
infusion for maintenance of sedation, and has mul-
tiple advantages, including rapid onset, short dura-
tion of effect, and quick elimination. Its
pharmacokinetic profile is particularly attractive in
the CICU setting, where sedation interruption is
frequently necessary and rapid clearance of sedative
metabolites is often desired. Another strength of
propofol is its rapid metabolism via multiple cyto-
chrome P450 isoforms, which renders propofol less
dependent on renal or hepatic clearance than mid-
azolam (a benzodiazepine). Propofol’s metabolic
profile can be particularly beneficial as it typically
does not require significant dosage adjustment for
renal or hepatic injury, unlike many other sedatives.

Propofol’s most notable hemodynamic effects
include hypotension and bradycardia. The incidence
of hypotension was reported to be up to 42% and may
be especially pronounced when bolused during
anesthesia induction.3 Compared with other anes-
thetics, propofol is associated with increased risks for
bradycardia—in certain CICU patients, such as those
with myocardial ischemia, this effect may be benefi-
cial, while in others, such as those with aortic insuf-
ficiency, it may be undesirable.4 The mechanisms
underlying hypotension are multifactorial. One pro-
posed pathway is the inhibition of the L-type calcium
channels and activation of nitric oxide synthetase,
resulting in relaxation of the vascular smooth muscle
and therefore a reduction of systemic vascular resis-
tance.5 However, clinical data regarding propofol’s
hemodynamic consequences remain inconsistent and
are mostly from retrospective studies.

One significant concern regarding the use of pro-
pofol in CICU pertains to potential negative inotropy.
Observational studies have reported decreases, in-
creases, or neutral effects on cardiac output (CO) and
stroke volume (Figure 1).6 Such variability may be
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attributable to differences in dosing, patient
populations, and frequent coadministration
with other sedatives or analgesics, which
confound interpretations. Some effects on
CO likely reflect a reduction in preload due to
propofol-induced venodilatation, which de-
creases venous return and subsequently
cardiac preload, potentially leading to a decrease in
CO. By contrast, a reduction in afterload may
augment stroke volume and thus potentially increase
CO in some patients. Additionally, propofol inhibits
the sympathetic nervous system, contributing to
bradycardia—potentially lowering CO as well,4

although such sympatholytic effect may reduce
myocardial oxygen demands and in turn myocardial
ischemia. Thus, although propofol may be associated
with a reduction in CO, particularly at higher doses,
the extent to which this effect is driven by changes in
preload vs direct myocardial effects remains unclear.
Several animal studies have demonstrated a dose-
dependent decrease in myocardial contractility;
however, these changes were seen at supra-
therapeutic concentrations, largely exceeding the
clinical range at which propofol is typically used for
continuous sedation.7 Furthermore, experimental
evidence from animal studies of propofol-related
infusion syndrome (a rare toxicity infrequently seen
with high doses for long-duration infusions) suggests
that propofol-related mitochondrial toxicity may
produce direct cardiotoxic effects.8 While micro-
scopic and histological examination of myocardial
E 1 Hemodynamic Effects of Propofol
tissue of propofol-related infusion syndrome patients
indicates myocardial mitochondrial involvement,9

definitive clinical evidence of direct negative ino-
tropy at standard sedative doses remained limited.

Few clinical studies have evaluated the association
between sedation with propofol on clinical outcomes
in the CICU. However, most recently published
retrospective studies have suggested that cardiac
patients receiving propofol had lower propensity-
matched mortality rates when compared with those
receiving other sedatives,1,10 suggesting that its direct
negative inotropy, at standard sedative doses, may be
less clinically relevant than initially suggested.

In summary, the benefits of propofol as a contin-
uous sedative in the critically ill are increasingly
compelling and offer several evidence-based and
theoretical potential advantages in the CICU popula-
tion. Studies have shown nonbenzodiazepine strate-
gies are associated with shorter ICU stays, reduced
mechanical ventilation duration, and lower rates of
delirium.1 Although concerns regarding negative
inotropy stem from limited and conflicting data, the
available evidence in the literature does not strongly
support a direct negative inotropic effect of propofol
at the lower doses used for continuous sedation in the
CICU, suggesting it may have limited relevance to
clinical practice. Nonetheless, the hemodynamic ef-
fects of propofol through hypotension (via reduced
vascular tone) and bradycardia are important con-
siderations in any critically ill patient. As such, they
should be anticipated and mitigated when possible.
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The literature is constrained by small sample sizes
and confounding from coadministration of other
agents. Ideal future research should be well-
designed, prospective studies focusing on the hemo-
dynamic effects of propofol, particularly on the
question of whether it has negative inotropic effects
at the doses used in usual care continuous sedation
among high-risk populations such as those in
cardiogenic shock and acute myocardial infarction.
Clarifying mechanisms underlying propofol-
associated hypotension and clarifying potential car-
dio- and neuro-protective effects could critically
inform optimal sedation practices in the CICU. Until
more definitive evidence is available, prudent clinical
judgment—including careful patient selection, dose
titration, and hemodynamic monitoring—is advised
when maintaining any sedative in the CICU.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to

the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Andrea M.
Elliott, Cardiovascular Division, University of Min-
nesota, 420 Delaware Street SE, MMC 508, Minneap-
olis, Minnesota 55455, USA. E-mail: elliotta@umn.
edu. X handle: @AndreaElliottUM.
RE F E RENCE S
1. Fraser GL, Devlin JW, Worby CP, et al. Benzo-
diazepine versus nonbenzodiazepine-based seda-
tion for mechanically ventilated, critically ill
adults: a systematic review and meta-analysis of
randomized trials. Crit Care Med. 2013;41:S30–
S38.

2. Schenone AL, Chen K, Andress K,
Militello M, Cho L. Editor’s Choice-Sedation in
the coronary intensive care unit: an adapted
algorithm for critically ill cardiovascular pa-
tient. Eur Heart J Acute Cardiovasc Care.
2019;8:167–175.

3. Russotto V, Myatra SN, Laffey JG, et al. Intu-
bation practices and adverse peri-intubation
events in critically ill patients from 29 countries.
JAMA. 2021;325:1164–1172.
4. Tramèr MR, Moore RA, McQuay HJ. Propofol
and bradycardia: causation, frequency and
severity. Br J Anaesth. 1997;78:642–651.

5. Weir CJ, Mitchell SJ, Lambert JJ. Role of GABAA
receptor subtypes in the behavioural effects of
intravenous general anaesthetics. Br J Anaesth.
2017;119:i167–i175.

6. de Wit F, van Vliet AL, de Wilde RB, et al. The
effect of propofol on haemodynamics: cardiac
output, venous return, mean systemic filling
pressure, and vascular resistances. Br J Anaesth.
2016;116:784–789.

7. Sprung J, Ogletree-Hughes ML, McConnell BK,
Zakhary DR, Smolsky SM, Moravec CS. The effects
of propofol on the contractility of failing and
nonfailing human heart muscles. Anesth Analg.
2001;93:550–559.
8. Kraj�cová A, Waldauf P, And�el M, Du�ska F. Pro-
pofol infusion syndrome: a structured review of
experimental studies and 153 published case re-
ports. Crit Care. 2015;19:398.

9. Vollmer J-P, Haen S, Wolburg H, et al. Propofol
related infusion syndrome: ultrastructural evi-
dence for a mitochondrial disorder. Crit Care Med.
2018;46:e91–e94.

10. Thomas A, Banna S, Shahu A, et al. Propofol vs
etomidate for induction prior to invasive
mechanical ventilation in patients with acute
myocardial infarction. Am Heart J. 2024;272:116–
125.

KEY WORDS cardiac intensive care, critical
care cardiology, sedation

mailto:elliotta@umn.edu
mailto:elliotta@umn.edu
https://twitter.com/AndreaElliottUM
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref1
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref2
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref3
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref3
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref3
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref3
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref4
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref4
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref4
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref5
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref5
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref5
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref5
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref6
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref6
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref6
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref6
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref6
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref7
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref7
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref7
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref7
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref7
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref8
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref9
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref9
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref9
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref9
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref10
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref10
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref10
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref10
http://refhub.elsevier.com/S2772-963X(25)00186-3/sref10

	Hemodynamic Effects of Propofol
	Funding support and author disclosures
	References


