
Vol.:(0123456789)

Pulm Ther (2025) 11:569–585 
https://doi.org/10.1007/s41030-025-00326-x

REVIEW

Peri‑intubation Cardiovascular Collapse During 
Emergency Airway Management

Samuel I. Garcia · Nathan J. Smischney · Benjamin J. Sandefur · 

Jacopo D’Andria Ursoleo · Diana J. Kelm · Patrick M. Wieruszewski 

Received: August 20, 2025 / Accepted: October 7, 2025 / Published online: October 16, 2025 
© The Author(s) 2025

sequence intubation. This review synthesizes 
current knowledge on the epidemiology, 
risk factors, and pathophysiology of peri-
intubation hemodynamic deterioration. We 
review targeted strategies for hemodynamic 
optimization of physiologic parameters before 
intubation. These include volume expansion 
with fluid resuscitation, vasopressor utilization, 
selection of pharmacologic agents, invasive 
hemodynamic monitoring, and advanced 
preoxygenation techniques. In selected high-
risk patients, we also discuss the potential role 
of extracorporeal membrane oxygenation as 
an adjunctive or rescue therapy. Our goal is to 
provide airway specialists with a comprehensive 
framework for mitigating cardiovascular collapse 
during emergent airway management and to 
stimulate further research into this high-risk and 
understudied domain.

Keywords:  Emergency airway management; 
Peri-intubation hypotension; Rapid sequence 
intubation; Post-intubation adverse events

ABSTRACT

Emergency airway management is a lifesaving 
procedure but can be associated with significant 
risks, including hypoxia, hypotension, cardiac 
arrest, and death. Peri-intubation hypotension, 
reported in ≥ 40% of cases, is strongly associated 
with increased morbidity and mortality. While 
clinical guidelines emphasize the importance 
of preoxygenation and hemodynamic 
optimization prior to intubation, the latter 
remains poorly defined, with limited available 
data to guide evidence-based strategies to 
mitigate cardiovascular collapse during rapid 
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Key Summary Points 

Peri-intubation hypotension affects ≥ 40% of 
critically ill patients undergoing emergency 
airway management and is associated with 
increased morbidity and mortality.

While rapid sequence intubation is 
commonly performed in unstable patients, 
current guidelines offer limited practical 
guidance for mitigating hemodynamic 
collapse in this high-risk population.

This review summarizes the epidemiology, 
risk factors, and pathophysiologic 
determinants underlying peri-intubation 
cardiovascular deterioration, highlighting 
the need for a proactive and individualized 
management.

Key evidence-based strategies discussed 
include pre-intubation risk stratification, 
fluid resuscitation when indicated, push-
dose and continuous vasopressor use, 
pharmacologic agent selection and dosing, 
preoxygenation methods, the role of invasive 
hemodynamic monitoring, and use of rescue 
strategies such as extracorporeal membrane 
oxygenation.

Standardizing definitions of peri-intubation 
hypotension should be a research priority, 
along with defining optimal vasopressor 
use, evaluating the role of invasive 
arterial monitoring, and investigating the 
effectiveness of bundled airway management 
strategies.

INTRODUCTION

Emergency airway management in critically 
ill patients carries a high risk of cardiovascular 
collapse, particularly in those with underlying 
physiologic derangements such as hypotension, 
shock, and severe hypoxemia [1, 2]. Despite 
improvements in first-pass success rates during 
rapid sequence intubation over the past 
decade, the incidence of adverse events, such as 
hypoxia, hypotension, cardiac arrest, and death, 

remains high [3–12]. To mitigate these risks, 
clinical guidelines emphasize the importance of 
hemodynamic optimization prior to intubation, 
yet specific strategies remain poorly defined [13, 
14]. In the absence of standardized protocols 
and robust evidence, there is a critical need to 
develop and validate evidence-based approaches 
to guide peri-intubation hemodynamic 
management and enhance safety in this high-
risk population [15].

Ethical Approval

This article is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

EPIDEMIOLOGY

Peri-intubation cardiovascular collapse during 
rapid sequence intubation is a common, yet 
serious, complication with reported rates 
exceeding 40% [1, 3, 16]. Peri-intubation 
hypotension itself has no standardized 
definition, with related terms such as 
“cardiovascular collapse” and “hemodynamic 
instability” used inconsistently across studies, as 
noted in this review. These events are associated 
with an increased risk of multi-organ failure, 
cardiac arrest, and death [1, 9, 17–24]. Even brief 
or modest reductions in mean arterial pressure 
during intubation may contribute to increased 
risk for kidney dysfunction, myocardial injury, 
and mortality, underscoring the importance of 
prevention, early recognition, and intervention 
before the onset of severe tissue and organ 
hypoxia [20, 25].

RISK FACTORS

Patient‑Related Risk Factors

Physiologically Difficult Airway Features

Physiologic derangements during critical illness 
significantly increase the risk of cardiovascular 
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collapse and other adverse events during or after 
intubation by reducing physiologic reserve, 
impairing compensatory mechanisms, and 
amplifying hemodynamic stress [15]. These 
factors are further compounded and magnified 
during intubation by the effects of anesthetic 
induction agents and the transition to positive-
pressure ventilation, which can precipitate 
abrupt cardiovascular decompensation. 
Previously described causes of physiologically 
difficult airway management include pre-
existing hypotension, shock, hypoxemia, 
right ventricular dysfunction, intracranial 
hypertension, severe metabolic acidosis, obesity, 
and pregnancy, among others [2, 15, 26].

Anatomically Difficult Airway Features

Anatomically difficult airways are also associated 
with an increased risk of complications during 
emergency airway management, largely due to 
the increased number of intubation attempts, 
which is strongly correlated with adverse 
events [11, 13, 27]. Early recognition of features 
predicting difficult laryngoscopy, bag-valve-
mask ventilation, extraglottic device placement, 
and cricothyrotomy are essential for optimizing 
first-pass success and minimizing complications. 
Although this review focuses on physiologic 
optimization, awareness of anatomically 
difficult airway features (e.g., limited mouth 
opening, reduced neck mobility, large tongue, 
facial trauma, airway obstruction, cervical 
spine immobilization, lack of jaw protrusion, 
and obesity) remains equally critical to ensure 
safe and effective airway management [28]. 
Structured pre-intubation assessments such 
as the LEMON assessment, MACOCHA score, 
and other predictive tools can help anticipate 
anatomic challenges and guide appropriate 
planning, including the use of adjuncts or early 
escalation to alternative airway strategies [29].

Procedure‑Related Risk Factors

The selection and dosing of induction 
agents, especially those with vasodilatory or 
cardiodepressive properties, may influence 
hemodynamic stability during airway 

management [15]. Device choice also plays a 
role, as video laryngoscopy has been shown to 
improve first-pass success and reduce the number 
of attempts and associated complications [30]. 
Operator experience is another key factor, 
as novice providers are more likely to require 
multiple attempts, prolonging apnea and further 
exacerbating hemodynamic stress [3, 4, 7, 31]. 
Finally, effective team dynamics, including clear 
role assignment, closed-loop communication, 
and coordinated preparation, are essential to 
minimize delays, reduce errors, and ensure 
efficient execution during emergent airway 
management [15, 32]. These risk factors are 
summarized in Table 1.

Modifiable Risk Factors

While numerous studies have identified patient-
related and procedure-related risk factors for 
peri-intubation hypotension, many are non-
modifiable in the acute setting [16, 18, 20, 23, 
24, 33–35]. However, some modifiable variables, 
such as pre-intubation systolic blood pressure, 
have been associated with increased risk [1, 
20, 33, 34, 36]. Identifying and addressing 
modifiable risk factors is likely critical to 
improving outcomes, though high-quality 
studies validating strategies to reduce peri-
intubation hypotension are lacking.

PATHOPHYSIOLOGY

Multiple converging physiologic mechanisms 
contribute to the risk of hemodynamic insta-
bility during airway management in critically 
ill patients [25, 33]. The administration of 
induction agents can result in vasoplegia, sym-
patholysis, or myocardial depression, leading 
to decreased systemic vascular resistance and 
impaired cardiac contractility [37]. The initia-
tion of positive-pressure ventilation eliminates 
the negative intrathoracic pressure generated 
by spontaneous breathing, which normally 
augments venous return [2]. This transition 
increases intrathoracic and right atrial pres-
sures, reduces the pressure gradient driving 
venous return, and leads to decreased preload, 
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stroke volume, and cardiac output. These effects 
are particularly detrimental in patients with 
hypovolemia or vasodilation, where low mean 
systemic filling pressure further compromises 
venous return. Rising intrathoracic pressure also 
increases right ventricular afterload, which, in 
the setting of existing right ventricular dysfunc-
tion or elevated pulmonary vascular resistance, 
may precipitate acute right ventricular failure 
and impair left ventricular filling. During the 
apneic phase, an abrupt loss of compensatory 
hyperventilation can worsen acidosis, while 
hypoxemia and hypercapnia may rapidly ensue, 
further impairing myocardial performance [2]. 
The cumulative burden of these stressors can 
lead to sudden hypotension, cardiac arrest, and 
death if not anticipated and proactively man-
aged. These interrelated mechanisms are visually 
summarized in Fig. 1.

RISK STRATIFICATION FOR 
PERI‑INTUBATION HYPOTENSION

Although several risk factors are known to pre-
dispose patients to immediate hypotension 
during emergent endotracheal intubation, the 

absence of widely adopted prediction tools often 
results in failure to recognize at-risk patients, 
leading to abrupt cardiovascular collapse and 
suboptimal clinical responses [3, 20].

One proposed tool to aid in risk stratification 
is the HYPS (hypotension prediction score), 
which was derived and validated in a cohort 
of critically ill patients [20, 38]. This score 
incorporates clinical variables such as pre-
intubation systolic blood pressure, vasopressor 
use, age, and severity of illness to estimate the 
likelihood of post-intubation hypotension, 
with values  ≥ 2 indicating increased risk [20]. 
While this score shows promise in identifying 
at-risk patients, its use in emergent settings may 
be limited by the need to calculate multiple 
variables in a time-sensitive environment.

Alternatively, a rapid and pragmatic 
approach using the shock index (calculated 
as heart rate divided by systolic blood 
pressure) and the modified shock index 
(calculated as heart rate divided by mean 
arterial pressure) may help predict post-
intubation hypotension and mortality. Shock 
index values  ≥ 0.7–0.8 have been associated 
with increased risk, whereas evidence for the 
modified shock index is less clear, though 
values  ≥ 0.9  have been linked to worse 

Table 1   Risk factors for hemodynamic instability during emergency airway management

*Modifiable factors; targeted strategies may help mitigate associated risks

Risk factors Examples

Patient-related Physiologically difficult airway features* Pre-existing hypotension, hypoxemia, shock, right ventricular 
dysfunction, severe metabolic acidosis, etc.

Anatomically difficult airway features Limited mouth opening, reduced neck mobility, large 
tongue, facial trauma, airway obstruction, cervical spine 
immobilization, lack of jaw protrusion, obesity

Procedure-related Pharmacologic agents* Use of induction agents with vasodilatory or myocardial 
depressant effects

Intubation device* Direct laryngoscopy associated with increased 
complications as compared to video laryngoscopy

Operator experience* Less experienced providers associated with increased 
number of attempts and adverse events

Team dynamics* Poor communication, unclear role assignments, and 
uncoordinated preparation increase risk
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outcomes [2, 9, 23, 24, 26, 39–43]. When 
at-risk patients are identified, providers 
should consider additional resuscitative 
measures prior to intubation, if time permits, 

although evidence supporting pre-intubation 
interventions to improve cardiovascular 
stability remains limited [1, 3].

Fig. 1   Pathophysiology of peri-intubation cardiovascular 
collapse during rapid sequence intubation. CO cardiac out-
put, RV right ventricle, SVR systemic vascular resistance. 

Used with permission of Mayo Foundation for Medical 
Education and Research, all rights reserved
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PRE‑INTUBATION HEMODYNAMIC 
OPTIMIZATION STRATEGIES 
DURING EMERGENCY AIRWAY 
MANAGEMENT

Preoxygenation

Hypoxemia is common during emergent tracheal 
intubation, reflects impaired physiologic reserve, 
and is associated with an increased risk of cardiac 
arrest and death [7, 34, 44]. Preoxygenation is 
therefore a foundational component of rapid 
sequence intubation, aimed at extending the 
duration of safe apnea by maximizing oxygen 
reserves and delaying critical desaturation.

Traditional preoxygenation techniques 
include spontaneous ventilation with 100% 
fractional inspired oxygen (FiO2) for  ≥ 3 min 
or eight vital capacity breaths using oxygen 
delivery systems such as non-rebreather masks 
at flush flow rate, high-flow nasal cannula, or 
bag-valve-mask [14, 26, 45]. However, these 
may be inadequate in critically ill patients with 
reduced functional residual capacity, high shunt 
physiology, or impaired respiratory mechanics 
[15].

Emerging evidence supports noninvasive 
positive-pressure ventilation as a more effective 
preoxygenation strategy, with randomized 
controlled studies demonstrating improved 
oxygenation and reduced hypoxemia, and 
concordant expert consensus providing 
additional support [15, 45, 46]. In parallel, the 
long-standing practice of maintaining an apneic 
period between induction and laryngoscopy 
to reduce aspiration risk has been recently 
challenged; multicenter randomized trials 
demonstrate that continued ventilation with 
noninvasive or bag-mask techniques during this 
period significantly decreases peri-intubation 
hypoxemia without increasing aspiration events, 
with expert consensus further endorsing this 
approach in appropriate patients [13, 44, 46, 47].

While noninvasive ventilation may 
theoretically precipitate hypotension by 
increasing intrathoracic pressure and impairing 
venous return, all patients undergoing 
emergency intubation are ultimately exposed 

to positive-pressure ventilation and its 
hemodynamic consequences. Initiating this 
exposure before induction and paralysis 
may unmask hemodynamic vulnerability in 
a controlled, sequential manner, allowing 
instability to be corrected before the additive 
effects of sedative agents occur. This approach 
may offer an opportunity to reduce compounded 
hemodynamic collapse in the highest-risk 
patients, although it has not been rigorously 
studied and requires further investigation.

In select cases, such as agitated, delirious, 
or uncooperative patients, medication-assisted 
preoxygenation using a delayed sequence 
intubation approach may be necessary. This 
involves administering a sedative-hypnotic to 
facilitate preoxygenation before neuromuscular 
paralysis and proceeding with intubation [13, 
15, 48, 49].

Finally, it remains unknown whether the 
use of inhaled pulmonary vasodilators (e.g., 
nitric oxide, aerosolized prostacyclin) for 
hemodynamic optimization prior to emergent 
airway management may provide benefit in 
specific patient populations by attenuating 
expected increases in right ventricular 
afterload, such as those with severe pulmonary 
hypertension, right ventricular dysfunction, or 
profound hypoxemia [2, 50–52].

Fluid Resuscitation

Volume resuscitation is a critical step in 
mitigating the risk of peri-intubation 
hemodynamic collapse. However, empiric 
administration of fixed-volume fluid boluses has 
not demonstrated benefit across all critically ill 
populations. Two randomized trials evaluating 
the routine use of a 500-mL fluid bolus prior 
to induction found no significant reduction in 
the incidence of cardiovascular collapse [53, 
54]. In PREPARE I, subgroup analysis raised the 
hypothesis that patients preoxygenated with 
noninvasive ventilation may be at increased risk 
of cardiovascular collapse and could potentially 
benefit from fluid bolus administration. 
However, the subsequent PREPARE  II trial, 
designed to test this hypothesis, did not 
demonstrate a benefit of empiric fluid bolus 
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administration among patients receiving 
noninvasive ventilation [53, 54]. These findings 
may reflect variability in fluid responsiveness, as 
some patients are not intravascularly depleted 
whereas others may require substantially larger 
volumes [54]. As such, fluid resuscitation likely 
should be guided by individualized clinical 
assessment. While routine pre-intubation fluid 
administration may not be warranted for all 
critically ill patients, it remains an essential 
component of care for those with hypovolemia 
[15]. When clinically feasible, ensuring adequate 
volume resuscitation prior to induction remains 
a priority, with fluid type, volume, and rate 
tailored to the physiologic profile.

Vasopressors

Push‑Dose Vasopressors

Bolus dose or “push-dose” vasopressors have 
emerged as a practical strategy to treat peri-
intubation hypotension during emergent airway 
management [25]. Peripherally administered 
agents, such as phenylephrine (100 µg/mL in 
a 10-mL syringe), epinephrine (10 µg/mL in 
a 5-mL syringe), or ephedrine (5 mg/mL in a 
10-mL syringe) are commonly utilized for their 
rapid onset, ease of bedside administration, and 
ability to effectively increase blood pressure 
[25, 55, 56]. These agents exert immediate 
hemodynamic effects and are often employed 
as a bridge to initiation of vasopressor infusions 
or aggressive volume resuscitation when time 
constraints preclude early definitive therapy 
[25, 57].

Despite these hemodynamic benefits, 
evidence-based studies supporting the use 
of push-dose vasopressors remain sparse. 
One retrospective study found no significant 
difference in cardiovascular outcomes between 
patients receiving push-dose phenylephrine 
compared to those receiving continuous 
infusion norepinephrine, suggesting that 
vasopressor selection may be influenced more 
by clinical context and availability than by 
differences in efficacy [57]. Another multicenter, 
propensity-matched cohort study in patients 

with septic shock found that administering a 
phenylephrine push prior to norepinephrine 
initiation was associated with a higher rate of 
early hemodynamic stability, but not sustained 
stability at 12 h, indicating that while push-
dose vasopressors may offer transient benefit, 
patients often experience sustained hypotension 
necessitating continuous vasopressor support 
[58].

Push-dose vasopressor use is not without 
potential risk. Phenylephrine is a selective 
alpha-1 adrenergic agonist that induces 
peripheral vasoconstriction, leading to increased 
systemic vascular resistance and blood pressure. 
However, the resulting rise in afterload may also 
reduce cardiac output, particularly in patients 
with compromised ventricular function [25]. 
Epinephrine is a non-selective alpha- and beta-
adrenergic agonist that also increases blood 
pressure through peripheral vasoconstriction 
but additionally enhances cardiac output via 
beta-adrenergic stimulation. However, in a 
retrospective study compared to push-dose 
phenylephrine, epinephrine produced a greater 
increase in systolic blood pressure but was 
associated with a significantly higher rate of 
dosing errors [56].

Multiple reports have raised concern about 
the potential of medication errors, dose 
miscalculations, and adverse events when push-
dose vasopressors are administered without 
standardized preparation or oversight [55–57]. 
These risks are further compounded when 
clinicians are required to dilute, label, and select 
appropriate doses at the bedside [56]. To mitigate 
risks, the use of pre-mixed syringes, pharmacist 
collaboration, and monitoring protocols 
when administering push-dose vasopressors is 
recommended [13].

Continuous Vasopressor Infusions

Although push-dose vasopressors transiently 
increase blood pressure, their short duration 
often results in recurrent hypotension, with 
most patients ultimately requiring a continuous 
vasopressor infusion [25, 57]. Starting a 
vasopressor infusion prior to induction may 
help blunt the hemodynamic stress associated 
with sedative agents and the transition to 
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positive-pressure ventilation. While previously 
considered high-risk, peripheral vasopressor 
administration is now regarded as safe for short 
durations when properly monitored, allowing 
early initiation without central access [59–62].

The evidence regarding vasopressor use to 
prevent peri-intubation hypotension remains 
inconclusive. In a multicenter, propensity-
matched secondary analysis of two clinical trials, 
prophylactic vasopressor administration was 
not associated with a reduced incidence of peri-
intubation hypotension [63]. Similarly, a recent 
scoping review found no definitive evidence 
that vasopressors reduce post-intubation 
hypotension [64].

Several randomized controlled trials, 
including the ongoing PREVENTION 
(NCT05014581) and FLUVA (NCT05318066) 
studies, are specifically evaluating whether 
early initiation of norepinephrine reduces the 
risk of peri-intubation cardiovascular collapse. 
Importantly, factors such as infusion dead space, 
delivery rate, and device type may influence the 
onset and magnitude of hemodynamic effect. 
While definitive conclusions await these trial 
results, expert consensus and clinical guidelines 
currently endorse anticipatory vasopressor use 
in patients with or at risk for hypotension [15, 
26].

Incorporating vasopressors into a broader 
peri-intubation bundle, including pre-
induction risk assessment, individualized fluid 
resuscitation, use of push-dose vasopressors 
and vasopressor infusions, may offer a practical 
strategy to reduce the risk of peri-intubation 
cardiovascular collapse [65]. Further research 
is needed to define optimal agents, timing, 
dosing strategies, hemodynamic targets, 
and comparative effectiveness in high-risk 
intubations.

Premedication for Rapid Sequence 
Intubation

Fentanyl may be indicated in select patient 
populations as a pretreatment/premedication 
for rapid sequence intubation to blunt the 
sympathetic response to laryngoscopy, such as in 

patients with significantly elevated intracranial 
pressure [2, 66, 67]. However, it should not 
be used in routine clinical practice for all 
emergent intubations, as its administration 
has been associated with an increased risk of 
post-intubation hypotension in retrospective 
and randomized controlled studies [4, 68–70]. 
Careful consideration of patient-specific factors 
is essential before use.

Medications for Induction and 
Neuromuscular Blockade

Full‑Dose Induction and Neuromuscular 
Blockade

Medication selection during rapid sequence 
intubation may further influence the risk of 
post-intubation hypotension depending on 
their pharmacologic effects [1, 17, 20, 37]. Eto-
midate and ketamine are generally preferred 
over propofol and midazolam in patients at 
risk for cardiovascular compromise due to their 
dose-dependent vasodilatory and cardiodepres-
sive effects [1, 6, 14, 15, 17, 18, 37, 71]. Etomi-
date is considered “hemodynamically neutral” 
with minimal cardiovascular depression. How-
ever, it has been associated with adrenocortical 
suppression through transient 11β-hydroxylase 
inhibition as well as possible harm in some 
studies, though results are heterogeneous and 
may depend on specific outcome timing, leav-
ing clinical relevance uncertain [37, 72–75]. 
In contrast, ketamine provides cardiovascular 
stimulation through sympathomimetic effects, 
though this benefit may be attenuated in cat-
echolamine-depleted states, potentially result-
ing in hypotension from its negative inotropic 
effects. Admixtures of ketamine and propofol 
(e.g., ketofol) have shown comparable hemo-
dynamic stability to reduced-dose etomidate 
in limited evidence, including a case series, a 
meta-analysis, and a randomized trial, though 
the optimal ratio is neither well defined nor 
approved [15, 76–78]. Randomized controlled 
trials have not shown significant differences 
in major outcomes between ketamine and eto-
midate during rapid sequence intubation [18, 
72, 79].
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F o r  n e u r o m u s c u l a r  b l o c k a d e , 
succinylcholine and rocuronium are the 
preferred agents for rapid sequence intubation 
[13, 15]. Succinylcholine offers a rapid 
onset and short duration of action but is 
associated with the risk of hyperkalemia in 
patients with burns, neuromuscular disease, 
or prolonged immobility. Rocuronium 
avoids these complications and is generally 
preferred in such scenarios, though its longer 
duration of action may limit the ability to 
perform early neurologic assessments. Some 
retrospective cohort studies have found that 
patients receiving neuromuscular blockade 
were less likely to develop post-intubation 
hypotension, but this association requires 
further investigation [16, 24].

Reduced‑Dose Induction Strategy

In significantly unstable patients, dose reduction 
of induction agents has been variably employed 
as a strategy to mitigate cardiovascular collapse 
[17, 18, 24]. For instance, etomidate may be 
administered at doses  ≤ 0.2 mg/kg and ketamine 
at  ≤ 0.75–1.25  mg/kg, depending on the 
clinical context [80, 81]. This approach aims to 
balance the need for sedation while minimizing 
vasodilation and myocardial depression. Despite 
this approach being utilized in clinical practice, 
the evidence supporting reduced-dose induction 
is largely retrospective and subject to selection 
bias. Comparative studies have yielded mixed 
results, and no standardized definition exists 
to delineate what constitutes a safe “reduced 
dose” across different induction agents [18, 24, 
80–82]. Furthermore, this strategy is not without 
potential drawbacks, including an increased risk 
of awareness under neuromuscular blockade and a 
false sense of reassurance that may delay or detract 
from appropriate hemodynamic optimization 
prior to intubation [80, 81]. While dose reduction 
may represent a reasonable strategy in unstable 
critically ill patients, prospective randomized 
controlled trials are needed to confirm its safety 
and efficacy, and to determine the optimal dosing 
thresholds for commonly used induction agents. 
Accordingly, available data support prioritizing 
resuscitative interventions, such as intravenous 
fluids and vasopressors, to stabilize the patient 

prior to induction, rather than relying solely on 
dose adjustment or induction agent selection to 
prevent peri-intubation hypotension [80, 82].

Intubation Without Sedation 
or Neuromuscular Blockade

In select  cr i t ical ly  i l l  pat ients ,  the 
administration of any induction agent may 
pose an unacceptably high risk of cardiovascular 
collapse. In these cases, awake intubation 
prioritizing use of topical anesthetics, without 
the use of induction agents or paralytics, 
may offer the safest alternative by preserving 
spontaneous ventilation and hemodynamic 
tone. This technique requires patient 
cooperation and meticulous topicalization 
but may be lifesaving when induction would 
otherwise precipitate profound hypotension or 
cardiac arrest [83].

Ideal candidates are those at high risk 
of decompensation who can tolerate local 
anesthetic techniques, although selection is 
largely guided by clinical judgment. In contrast, 
patients with severe agitation, altered mental 
status, or heavy secretions may not be suitable 
candidates because of difficulty achieving 
effective topicalization and visualization 
[83]. Success is also influenced by operator 
experience, equipment, and team preparation. 
Comprehensive descriptions of topicalization 
techniques (e.g., atomization, nebulization, 
equipment) have been published elsewhere [83]. 
When performed appropriately, awake fiberoptic 
intubation can provide a hemodynamically 
stable alternative, though its technical demands 
and patient selection criteria limit its broader 
applicability.

Invasive Blood Pressure Monitoring

Accurate and continuous blood pressure 
monitoring may be useful during emergency 
airway management, particularly in critically 
ill patients at risk for peri-intubation 
hypotension or cardiovascular collapse. 
Noninvasive blood pressure measurements 
can be delayed, intermittent, and unreliable in 
critically ill patients, especially during periods 
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of hemodynamic instability [59, 84–87]. In 
contrast, invasive arterial blood pressure 
monitoring provides real-time, beat-to-beat 
measurements that enable early detection of 
hemodynamic deterioration and more precise 
titration of vasoactive agents [59].

The value of continuous invasive blood pres-
sure monitoring was further supported by a 
randomized trial showing that continuous intra-
arterial blood pressure monitoring, compared to 
noninvasive blood pressure monitoring during 
induction of anesthesia, significantly reduced 
the extent and duration of hypotension [88]. 
These findings reinforce the importance of inte-
grating invasive arterial monitoring into a peri-
intubation hemodynamic strategy, when feasi-
ble, especially in high-risk patients as defined by 
the HYPS, pre-intubation shock index, modified 
shock index, or other clinical parameters.

ROLE OF RESCUE AND 
ADJUNCTIVE THERAPIES

In select critically ill patients at high risk for peri-
intubation cardiovascular collapse, conventional 
airway management strategies may be unsafe 
or inadequate. For patients with profound 
physiologic instability, such as profound 
shock or severe pulmonary hypertension with 
right ventricular failure, adjunctive therapies 
may offer the only viable path to a safe and 
controlled intubation. While these approaches 
are resource-intensive, they can be lifesaving 
when incorporated early and thoughtfully into 
a physiology-driven airway plan.

Mechanical Circulatory Support

Extracorporeal life support can serve as an 
adjunctive or rescue therapy to achieve 
the primary endpoint of oxygenation and 
perfusion for patients in whom oxygen 
delivery and perfusion cannot be stabilized 
through conventional means. Candidacy 
for extracorporeal membrane oxygenation 
(ECMO) should be determined according to 
predefined institutional protocols as part of the 
pre-intubation planning process for high-risk 

patients. This is especially relevant for patients 
already requiring high-dose vasoactive or 
respiratory support prior to intubation.

In extremely rare situations, the risk of 
peri-intubation cardiac arrest may be so 
high, such as in patients with critical airway 
obstruction or severe pulmonary hypertension 
with right ventricular dysfunction, that the 
preferred strategy may be to avoid intubation 
altogether and proceed directly to ECMO 
before airway management is attempted 
[89, 90]. If intubation remains a reasonable 
option, the ECMO team may consider staying 
on standby for select high-risk cases, as this 
has been associated with improved outcomes 
compared to emergent, unplanned ECMO 
initiation [51, 91]. In such cases, preemptive 
placement of 5-French femoral arterial and 
venous sheath catheters prior to intubation 
may be considered in consultation with the 
ECMO team to enable rapid cannulation in the 
event of peri-intubation hemodynamic collapse 
or cardiac arrest [91]. However, this approach 
remains largely theoretical in this setting and 
should be regarded as a potential focus for future 
investigation.

The effectiveness of ECMO in this setting 
relies on early recognition, coordinated multi-
disciplinary planning, and timely preparation. 
In appropriately selected patients, ECMO pro-
vides cardiopulmonary support while facilitating 
recovery or serving as a bridge to definitive inter-
ventions [92]. A clinical algorithm outlining the 
approach to airway management in patients at 
intermediate or high-risk of peri-intubation 
hypotension is summarized in Fig. 2.

FUTURE DIRECTIONS

The proactive use of push-dose vasopressors 
represents a particularly promising area for 
investigation. Future studies should aim to 
develop a systematic, protocolized approach 
to their administration by identifying the most 
effective agents, dosing strategies, indications, 
and optimal timing. Comparative effective-
ness research is needed to assess whether a 
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proactive, structured use of push-dose vasopres-
sors improves outcomes compared to reactive 
administration.

Similarly, the preemptive initiation of vaso-
pressor infusions prior to induction, particu-
larly in patients with borderline or declining 
blood pressure, warrants additional focused 
investigation. Although increasingly used in 
practice, the ideal timing, choice of agent, and 
optimal indications for initiating continuous 
vasopressors in this setting remain undefined.

The role of invasive arterial blood pres-
sure monitoring during emergent intubation 

remains largely undefined. Studies are needed 
to evaluate its use in high-risk patients and to 
clarify whether it is associated with improved 
recognition and management of hemodynamic 
instability. Targeting specific hemodynamic 
thresholds prior to induction (e.g., systolic 
blood pressure  ≥ 130 mmHg), either alone or as 
part of a bundled resuscitation strategy, merits 
prospective validation.

Finally, integrating physiological risk strati-
fication and optimization into structured air-
way safety checklists and clinical pathways may 
facilitate early recognition of high-risk patients, 

Fig. 2   Proposed clinical algorithm for hemodynamic optimization of moderate-high risk patients during rapid sequence 
intubation. HYPS hypotension prediction score, MSI modified shock index, RSI rapid sequence intubation, SI shock index
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streamline intervention, and enhance team-
based preparedness [93]. It is likely that no single 
intervention alone will confer maximal benefit; 
rather, a bundle of coordinated, evidence-based 
interventions may ultimately yield the greatest 
improvement in outcomes as has been the case 
in other areas such as central venous access, sep-
sis care, respiratory failure, and surgery [93–98].

CONCLUSION

Emergency airway management in critically ill 
patients carries a substantial risk of cardiovascu-
lar collapse, particularly in those with concomi-
tant physiologic compromise. Despite growing 
awareness of this risk, approaches to hemody-
namic optimization remain highly variable and 
are guided by limited evidence. Identifying high-
risk patients, tailoring airway management strat-
egies to their vulnerabilities, and implementing 
supportive measures such as fluid resuscitation, 
vasopressor use, invasive blood pressure moni-
toring, and adjunctive and rescue therapies are 
paramount for optimizing outcomes.
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