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A B S T R A C T

Objective: The aim of this study was to evaluate the difference in the time to postintubation sedation between
patients receiving etomidate and either succinylcholine or rocuronium in the prehospital setting.
Setting: Patients who received rapid sequence intubation medications from transport service personnel and
were subsequently intubated were included. The critical care transport agency operates 8 helicopter- and 3
ground-based emergency medical service units.
Methods: This retrospective cohort study compared the time to the first sedative in patients intubated with
etomidate and succinylcholine versus etomidate and rocuronium. Enrollment of 64 patients per arm was
needed to achieve 80% power with a 2-tailed alpha of 0.05.
Results: Sixty-four and 38 patients received succinylcholine or rocuronium, respectively. The median time to
postetomidate sedation was 10 (range, 5.0-16.0) and 13.5 (range, 7.0-20.8) minutes for succinylcholine and
rocuronium patients, respectively (P = .13). Given the average duration of effect of etomidate, succinylcholine,
and rocuronium, 0 (0%) succinylcholine versus 33 (86.8%) rocuronium patients were found to be at risk of
wakeful paralysis.
Conclusions: This study suggests rocuronium's long duration of effect puts patients at risk for wakeful paraly-
sis once the short effects of etomidate have subsided.

© 2018 Air Medical Journal Associates. Published by Elsevier Inc. All rights reserved.
vier Inc. All rights reserved.
Rapid sequence intubation (RSI) is an air-
way management technique that results in
immediate unresponsiveness and muscular
relaxation. It is the most effective means of
controlling an emergency airway.1-3 Certi-
fied paramedics and nurses often use this
method in the prehospital setting to intu-
bate unresponsive patients.1,4,5 During RSI,
an induction agent produces unresponsive-
ness, whereas a neuromuscular blocking
agent (NMBA) produces muscular relaxa-
tion. Ideal agents have a rapid onset of
action and a short duration of effect. Used in
the proper manner, these medications help
lower the risk of pulmonary aspiration and,
once administered, allow rapid control of
the airway.6,7

Etomidate is an anesthetic agent used
to induce sedation during RSI. It has a rapid
onset of action (within 1 minute), a short
dose-dependent duration of effect (3-5
minutes), and a minimal effect on patient
hemodynamics, making it an ideal RSI
agent.8 Succinylcholine and rocuronium
are NMBAs commonly used during
RSI.5,9,10 Succinylcholine has an onset of 45
seconds and a duration of effect of 4 to 6
minutes.11,12 Although it has a favorable
pharmacokinetic profile, succinylcholine
causes an extracellular shift of potassium,
placing certain patients at risk for hyperka-
lemia and cardiac arrest with the use of
this agent. Such patients include those
with baseline hyperkalemia, a burn or
massive crush injury, persistent denerva-
tion, or myopathies.13 Rocuronium induces
paralysis in 60 seconds but has a duration
of effect longer than succinylcholine, typi-
cally lasting 58 to 94 minutes when used at
paralyzing doses.11,14 After intubation in
the prehospital setting, additional sedation
is administered to comfort the patient,
improve synchrony with mechanical
ventilation, decrease patient oxygen
requirements, and facilitate safe transport
to a medical center for definitive care.
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Longer-acting rocuronium has been
associated with delays in postintubation
sedation and analgesia compared with
succinylcholine in the emergency depart-
ment (ED).15,16 Furthermore, doses of
sedation and analgesia tend to be lower
after RSI with rocuronium.16 Delays in
sedation postintubation can lead to wake-
ful paralysis and a sympathomimetic
surge, causing increases in heart rate and
blood pressure.17 Appropriate sedation
improves mechanical ventilation syn-
chrony and decreases the work of breath-
ing.18 Similar trends in the timing and
dosing of postintubation medications have
yet to be adequately studied in the preho-
spital setting.

The primary aim of this study was to
evaluate the difference in time to postintu-
bation sedation between patients receiving
etomidate and either succinylcholine or
rocuronium in the prehospital setting. We
hypothesized that there would be a signifi-
cant difference in the time to first post-RSI
sedative administration based on the
NMBA administered as part of the RSI regi-
men, similar to findings in the ED
setting.15,16
Methods

Study Design and Setting
This was a retrospective cohort study

that compared the time to the first sedative
in patients intubated with the RSI regimen
of etomidate and succinylcholine versus
those who received etomidate and rocuro-
nium in the prehospital setting. Intubations
occurred in the field, during transport, or
upon arrival to the referring hospital. The
critical care transport company involved in
this study is an accredited air and ground
organization that serves the central Ohio
area. MedFlight is a not-for-profit agency
that completes nearly 7,000 critical care
transports each year and operates 8 helicop-
ter- and 3 ground-based emergency medical
service units. A registered nurse−paramedic
team is part of all transports. Each member
receives identical training on RSI and is cer-
tified to intubate and administer RSI and
post-RSI medications via an approved proto-
col. All personnel transport patients via
ground; however, not all personnel trans-
port patients via air. Additionally, all intuba-
tions are subject to peer and medical
director review, and personnel receive
annual retraining on RSI technique. Medical
record documentation occurs contempora-
neously during transport using handheld
electronic devices (Toughbooks; Panasonic
Corporation, Newark, NJ) with subsequent
uploading of documentation onto the agen-
cy's database.
Operational Definitions
For the purposes of this study, RSI refers

to intubation facilitated by a sedative (eto-
midate) and a paralytic agent (succinylcho-
line or rocuronium). Postintubation sedative
agents were medications considered sedat-
ing regardless of their analgesic, amnestic,
or anxiolytic properties and were limited to
agents available to personnel per the trans-
port agency's protocol for intravenous push
administration. The agency's protocol did
not include the initiation of sedatives
administered as a continuous infusion. These
agents included midazolam, lorazepam, fen-
tanyl, and morphine. Propofol was not avail-
able to paramedics or nurses as part of their
transport formulary. Baseline vital signs
included heart rate, systolic blood pressure,
and respiratory rate directly before etomi-
date administration. Hypotension was
defined as at least 1 isolated systolic blood
pressure (SBP) reading less than 90 mm Hg.
Patients were defined as trauma or medical
patients by the nurse-paramedic team dur-
ing transport. A significant event was
defined as a cardiac arrest requiring
advanced cardiac life support or profound
hypotension with a documented SBP < 60
mm Hg. Transport time was defined as the
time from the field or transferring institu-
tion departure to receiving institution
arrival.

Selection of Participants
Patients were identified through a query

of the transport agency's database. This
query identified patients who were trans-
ported to any medical facility who were
given etomidate, succinylcholine, or rocuro-
nium between January 1, 2010, and Decem-
ber 19, 2016, by any provider (ie, transport
agency crewmember, emergency medical
services medic, other health care provider,
or hospital nurse).

To be included, patients must have been
administered a dose of etomidate with suc-
cinylcholine or etomidate with rocuronium
by personnel employed by the transport
agency. Patients identified by the agency
database query were then randomly
selected and screened against inclusion and
exclusion criteria until enough patients
were included to reach the predetermined
power calculation (see later). The following
patients were excluded: patients less than
18 years of age, patients who were pregnant
or incarcerated at the time of transport,
patients intubated before transport
agency personnel arrival, patients given a
defasciculating paralytic before RSI, patients
who did not receive a paralytic with RSI,
patients who did not receive sedation
post-etomidate because of a significant
event, or patients with data pertinent to the
primary outcome that was missing.
Institutional review board approval was
granted by expedited review at The Ohio
State University.

Data Collection and Processing
Data including age, weight, sex, Glasgow

Coma Scale, and baseline (before etomidate
administration) vitals were collected. Trans-
port details such as transport type (ie, scene
or interfacility transfer); reason (ie, trauma
or medical illness); mode (ie, ground or air);
and times of arrival to patient, transport
agency departure, arrival to receiving insti-
tution, and transition of care to the receiving
institution were also collected. Sedative and
paralytic agents administered peri- and
postintubation by the transport team, time
of administration, time of intubation, and
paralytic dose were collected. Finally, the
occurrence of hypotension or cardiac arrest
post-etomidate administration was also col-
lected. Data were collected by a single
research team member (KB) using a stan-
dardized data collection form, and 10% of
patient charts were independently reviewed
by a second team member (MBS) for docu-
mentation accuracy and completeness.

Outcome Measures
The primary outcome of this study was

the time between the administration of eto-
midate for RSI and the first post-etomidate
sedative. This time interval was compared
between patients receiving succinylcholine
and those receiving rocuronium for RSI. If no
post-etomidate sedative was given, the time
of transition of care was used as a surrogate
measure. Secondary end points included a
comparison between groups of the number
of sedative doses per minute and the inci-
dence of hypotension between etomidate
administration and the transition of care.
Because multiple pharmacologic classes of
sedatives and multiple agents within each
class were available to our transport teams,
we used the number of sedative doses per
unit of time as a simplified method to reflect
the cumulative amount of sedation.

Primary Data Analysis
Because of the lack of published litera-

ture, the Cohen method was used for sample
size determination. We assumed there
existed a medium effect size difference
(d = 0.5 [d = (meana − meanb)/s]) in the
time from etomidate for RSI to the first
post-etomidate sedative between the succi-
nylcholine and rocuronium groups.15,19

Sixty-four patients per group were esti-
mated to be required to reach 80% power at
a significance level of .05 (2 tailed).

Demographic and clinical characteristics
were summarized using descriptive statis-
tics. Categoric data were presented as count
and frequency. Continuous variables were
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analyzed using unpaired Student t-tests (for
data normally distributed, presented as
mean § standard deviation) or unpaired
Mann-Whitney U tests (for data not nor-
mally distributed, presented as median
[interquartile range (IQR)]) where appropri-
ate. The difference in the incidence of hypo-
tensive episodes between groups was
evaluated using the Fisher's exact test.
Potential associations between the incidence
of hypotensive episodes and patient charac-
teristics as well as other clinical parameters
in each group were evaluated using univari-
ate and multivariate logistic regression anal-
yses. A P value < .05 was regarded as
statistically significant. SAS9.3 (SAS Institute,
Cary, NC) was used in all statistical analyses.
Results
A total of 464 transports were eligible for

inclusion; 407 received etomidate with suc-
cinylcholine, and 57 received etomidate
with rocuronium. Once screened against
exclusion criteria, 102 transports were
included in the final analysis; 64 patients
received succinylcholine, and 38 patients
received rocuronium for RSI (Fig. 1). The
mean dose of RSI paralytic was consistent
with the agency protocol at 1.50 § 0.09 mg/
kg and 0.95 § 0.11 mg/kg for those receiving
succinylcholine and rocuronium, respec-
tively. Baseline characteristics were similar
between groups, except that those who
received succinylcholine were more likely to
be scene runs, to be transported from the
trauma scene, and to receive a long-acting
paralytic for transport (Table 1).
Figure 1. Exclusion criteria. The figure provides details regar
was reached or, in the case of rocuronium, all available patien
No difference in time to post-etomidate
sedation between those who received suc-
cinylcholine and rocuronium was able to
be detected within the sample size limits
of the study. The median time to sedation
was 10 (IQR = 5.0-16.0) and 13.5 (IQR = 7.0-
20.8) minutes for succinylcholine and
rocuronium patients, respectively (P = .13).
Because the primary outcome's distribu-
tion was skewed, the difference in the pri-
mary outcome was analyzed using an
unpaired Mann-Whitney U test. Table 2
describes the timeliness of sedation post-
etomidate in each group. Given the aver-
age duration of effect of all 3 agents, the
bold text highlights patients who may
have been without sedation while para-
lyzed (0 [0%] succinylcholine vs. 33 [86.8%]
rocuronium patients).8,12,14

Hypotension occurred in 31.3% of succi-
nylcholine patients and 36.8% of rocuronium
patients (P = .66). Multivariate logistic
regression analyses found older age, male
sex, and ground transport were associated
with a greater likelihood of hypotension
(Table 3). After adjusting for the duration of
transport agency care, there was no differ-
ence in the number of sedative doses per
minute post-etomidate between succinyl-
choline and rocuronium patients (0.032
[IQR = 0.019-0.049] vs. 0.030 [IQR = 0.021-
0.048], P = .60).

Further post hoc analyses showed that
patients transported by air received post-
etomidate sedation more quickly than
those transported by ground (10 [IQR = 5-
16] vs. 20 [IQR = 14-28.5] minutes, respec-
tively; P = .003). Additionally, patients who
ding the exclusion criteria that were met and the number of ru
ts in the designated study period had been included or exclud
were transported from the scene received
post-etomidate sedation more quickly
than those transported as an interfacility
transfer (10 [IQR = 5-14.75] vs. 14 [IQR = 7-
21.25] minutes, respectively; P = .028).
Characteristics associated with the use of a
long-acting paralytic post-intubation for
transport (n = 82, 80.3%) included trauma
patients (P = .005), scene responses and air
transports (P = .026 and P = .002, respec-
tively), and younger age (P = .022). Four-
teen (17.1%) of these patients received
succinylcholine for RSI followed by a long-
acting paralytic for transport before their
first post-etomidate sedative. The median
time to the first sedative for the succinyl-
choline patients receiving and not receiv-
ing a long-acting paralytic before the
first sedative was 13 (IQR = 11-13) and 7
(IQR = 5-11.75) minutes, respectively
(P = .002).

For patients intubated with succinylcho-
line, fentanyl (n = 32, 50%) or morphine
(n = 24, 37.5%) were the first sedative agents
administered. For patients intubated with
rocuronium, morphine (n = 20, 52.6%), fenta-
nyl (n = 13, 34.2%), lorazepam (n = 1, 2.6%),
or simultaneous fentanyl/midazolam (n = 1,
2.6%) were the first sedatives administered.
Eight (12.5%) succinylcholine and 3 (7.9%)
rocuronium patients did not receive a seda-
tive agent before having their care transi-
tioned to the receiving hospital. The median
time between etomidate administration and
the transition of care was 42 (IQR = 22.3-56)
minutes for succinylcholine (n = 8) and 15
(IQR = 11-59) minutes for rocuronium (n = 3)
patients.
n reports reviewed. Reports were reviewed until power
ed. ROC = rocuronium; SUC = succinylcholine.



Table 1
Patient Demographics

Succinylcholine
(n = 64)

Rocuronium
(n = 38)

P Value

Age (years)
Median (IQR) 51.5 (31.0-70.3) 54.0 (48.0-69.0) .28b

Sample sizea 64 33
Age > 90 years, n (%) 0 (0.0) 2 (5.3) .13c

Weight (kg)
Median (IQR) 80.1 (68.2-91.1) 71.2 (68.2-90.9) .23b

Male sex, n (%) 39 (60.9) 21 (55.3) .68c

Glasgow Coma Scaled

Median (IQR) 9.0 (6.0-14.0) 10.5 (6.3-14.0) .52b

Sample sizea 51 34
Heart rate (beats per minute)d

Median (IQR) 109.5 (88.0-120.0) 108.0 (89.5-120.0) 1b

Sample sizea 58 35
Systolic blood pressure (mm Hg)d

Median (IQR) 128.5 (112.0-149.0) 120.5 (101.0-157.0) .66b

Sample sizea 54 34
Respiratory rate (breaths/min)d

Median (IQR) 24.0 (16.8-30.0) 25.0 (10.5-32.8) .82b

Sample sizea 56 34
Etomidate dose (mg/kg)

Median (IQR) 0.30 (0.28-0.31) 0.29 (0.26-0.30) .36b

Paralytic dose (mg/kg)
Mean (SD) 1.496 (0.094) 0.948 (0.114) —
Sample sizea 63 38

Scene transport, n (%) 42 (65.6) 12 (31.6) .0011c

Air transport, n (%) 58 (90.6) 29 (76.3) .08c

Trauma transport, n (%) 40 (62.5) 11 (28.9) .0019c

Transport time (min)
Median (IQR) 25.5 (19.8-34.3) 30.0 (20.0-39.3) .28b

Postintubation rocuronium or vecuronium for transport, n (%) 57 (89.1) 25 (65.8) .0085c

IQR = interquartile range; SD = standard deviation.
a The exact sample size for patients with specific data variables.
b Two-sided Mann-Whitney U test.
c Two-sided Fisher's exact test.
d Immediately before etomidate administration.

Table 2
Frequency Table of Sedation and Paralysis

Succinylcholinea (n = 64), n (%) Rocuroniumb (n = 38), n (%)

Sedative given between 0 and 4 minutes 11 (17.19) 5 (13.16)
Sedative given between 5 and 9 minutes 17 (26.56) 7 (18.42)
Sedative given between 10 and 19 minutes 26 (40.63) 14 (36.84)
Sedative given between 20 and 29 minutes 2 (3.12) 6 (15.79)
Sedative given at or after 30 minutes 8 (12.5)c 6 (15.79)d

The bold text highlights patients paralyzed without sedation based on each medication's duration of effect. Etomidate's average duration of effect is 4 minutes, ranging from 3 to 5
minutes.8

a Succinylcholine's average duration of effect is 5 minutes, ranging from 4 to 6 minutes.12
b Rocuronium's average duration of effect is 76 minutes, ranging from 58 to 94 minutes.14
c Ranging from 38 to 71 minutes.
d Ranging from 30 to 59 minutes.

Table 3
Occurrence of Hypotension

Odds Ratio P Value 95% CI

Univariate
Age (increasing by 1 year) 1.02 .054 1.00-1.05
Sex (male vs. female) 2.63 .036 1.10-6.67
Transport type (interfacility transfer vs. scene) 2.45 .037 1.06-5.87
Transport mode (ground vs. air) 3.70 .023 1.22-12.2
Group (ROC vs. SUC) 1.28 .56 0.55-2.99

Multivariate
Age (increasing by 1 year) 1.03 .043 1.002-1.06
Sex (male vs. female) 5.00 .0034 1.82-16.1
Transport mode (ground vs. air) 4.35 .028 1.22-16.9

CI = confidence interval; ROC = rocuronium; SUC = succinylcholine.
Univariate and multivariate analysis of all patients and factors associated with the occurrence of hypotension.
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Discussion
Our study was not able to show a differ-

ence in the time to post-etomidate sedation
when comparing patients intubated with
rocuronium in the prehospital setting with
those who were intubated with succinylcho-
line. This could be because of limitations in
our ability to achieve our estimated sample
size in the rocuronium group or because no
difference exists. However, it is of interest
that a statistically significant difference was
found within the succinylcholine group
when comparing those receiving with those
not receiving a long-acting paralytic before
the first post-etomidate sedative dose.
Although our primary end point was the
time to the administration of the first seda-
tive, Table 2 takes into account the pharma-
cokinetic properties of each NMBA and
suggests patients intubated with rocuro-
nium are more likely to remain paralyzed
without timely concomitant sedation post-
RSI in the prehospital setting. In the current
study, the duration of this wakeful paralysis
state ranged from 1 to 55 minutes in
patients paralyzed with rocuronium.

Our study is the first to evaluate post-
intubation sedation as a primary outcome in
patients intubated in the prehospital setting.
The primary objective of Elofson et al10 was
to evaluate the use of NMBAs in the preho-
spital setting; they included post-intubation
sedation as an exploratory analysis. These
authors found a difference in the time to the
first sedative dose when comparing patients
who at any time received a long-acting
NMBA (n = 42) with those who did not
(n = 9). Several additional differences exist
when compared with the current study. The
Elofson study included patients who
received etomidate or midazolam for RSI
induction. These medications possess differ-
ent durations of effect, which may confound
appropriate timeliness of post-intubation
sedation.8,20 Patients were treated for
trauma injuries, and only those transported
from the scene were included. Care was pro-
vided by 8 different emergency medical ser-
vice agencies, likely possessing different
protocols and medical direction, and
patients were brought to a single tertiary
care ED. Finally, midazolam was the only
sedative agent considered for the primary
outcome. Of patients who did not receive
midazolam post-intubation (n = 12), 50% to
55% received a sedating opioid.10 In the cur-
rent study, benzodiazepines and opioids
were available to transport agency person-
nel through the post-intubation care proto-
col and were considered appropriate first
sedative agents.

Although our study was unable to show a
statistical difference in the time to post-eto-
midate sedation during prehospital care,
others have demonstrated differences in
other patient care settings. Watt et al15 and
Korinek et al16 performed retrospective,
cohort studies in which both found greater
delays in post-intubation sedation when
rocuronium was used for RSI compared with
succinylcholine. However, both of these
studies took place in an academic ED, an
environment that differs greatly from the
prehospital setting. An academic ED has a
higher patient-to-provider ratio requiring
delegation of care and also provides medical
management using medical residents in
training versus fully trained, experienced
transport personnel. Finally, in the prehospi-
tal setting, there is strong emphasis placed
on the safety of both the provider and
patient during high-risk air and ground
transport.

We were unable to show differences in the
secondary outcome of sedative doses per min-
ute post-etomidate. However, previous litera-
ture has identified a relationship between RSI
paralytic and the amount of sedative adminis-
tered post-intubation. Korinek et al16 evalu-
ated sedation and analgesia infusion rates 30
minutes after RSI between patients who
received succinylcholine and rocuronium for
intubation in the ED. These authors found
patients intubated with succinylcholine had
higher rates of both propofol and fentanyl
infusions compared with patients intubated
with rocuronium. This study determined
patients intubated with succinylcholine not
only received sedation and analgesia more
quickly but were also administered higher
doses of these sedating medications. Korinek
et al also observed a trend toward more hypo-
tension (SBP < 90 mm Hg) in patients receiv-
ing succinylcholine for intubation (P = .062),
suggesting a relationship between the cumu-
lative amount of sedation and hypotension. In
the current study, we found no difference in
the incidence of hypotension between
patients receiving succinylcholine and rocuro-
nium (P = .66). This lack of difference in hypo-
tension between arms may be because of the
similar number of sedative doses per minute
of transport agency care between the succi-
nylcholine and rocuronium groups although
many additional factors unable to be explored
in this retrospective study contribute to the
occurrence of hypotension in the prehospital
setting and should also be considered.

Our post hoc analyses determined
patients who were transported by air from
the scene received post-etomidate sedation
more quickly than ground, interfacility
transports. Although only hypothesis gener-
ating, the patient care setting and patient
population could explain these findings. In
our study, patients transported from the
scene were almost exclusively trauma
patients. Paramedics and nurses may be
more aware of changes in a patient's vital
signs (indicating a state of wakeful paralysis)
when caring for a trauma patient from the
scene via high-risk, air transport. Patients
who are transported as an interfacility trans-
fer may be more likely to have already been
stabilized because of a medical versus
trauma complication. Although no true con-
clusions can be drawn, these relationships
may give providers an area of future investi-
gation.

There are important clinical implications
from this study. Transport teams should be
encouraged to be attentive to the kinetics of
sedative agents and provide prompt seda-
tion regardless of the paralytic used during
RSI or mode (ground vs. air) and type (scene
vs. interfacility) of transport. Receiving pro-
viders should understand the impact of the
mode and type of transport on time to post-
intubation sedation. In our study, 11 (10.8%)
patients arrived to the receiving medical
center without receiving any sedative after
intubation. This highlights the importance of
focusing on the care provided before, as well
as after, arrival. Providers must also be
aware that in these acutely ill patients,
hypotension can lead to prerenal acute kid-
ney injury and further complicate their care.
Compared with rocuronium, succinylcholine
patients received a similar number of seda-
tive doses per minute postetomidate, likely
leading to equivalent hypotensive episodes.
Finally, given rocuronium's 58 to 94 minute
duration of effect, patients intubated with
etomidate and rocuronium are at an
increased risk of wakeful paralysis compared
with etomidate and succinylcholine. This
raises the question as to whether, unless
contraindicated, succinylcholine should
always be the preferred RSI paralytic in criti-
cal care transport agency protocols.

It was estimated that 64 patients per
group would have at least 80% power to
detect a difference in time to postetomidate
sedation between those receiving succinyl-
choline and rocuronium for RSI. Although
we screened and included all eligible
patients receiving rocuronium as far back as
the transport agency's records were avail-
able, we were unable to achieve the desired
64 patients in this group. This unexpectedly
small number of eligible rocuronium
patients may be caused by transport agency
personnel preference or bias toward the use
of etomidate and succinylcholine for RSI,
patients being transported and not intu-
bated, a Glasgow Coma Scale of 3 was noted
on arrival and induction agents not being
used, or patients receiving etomidate with-
out paralytic for RSI. Although other studies
may have suggested a smaller sample size
estimate, the more conservative Cohen
method was used because previous studies
were performed in the ED.15,16 As such, this
study is at risk of a type II error, not detect-
ing a difference when one truly exits.
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Although the authors tried to account for all
confounding variables, the use of a long-act-
ing paralytic for transport may have influ-
enced the study findings, specifically
patients receiving succinylcholine as the RSI
agent and the significant difference between
those receiving and those not receiving a
long-acting paralytic for transport in the
time to the first postetomidate sedative. The
use of long-acting paralytics for transport
may also have impacted sedative doses per
minute between the succinylcholine and
rocuronium groups. The retrospective
cohort design places the study at risk for
documentation inaccuracies and omissions.
Several patients in both study arms were
found to be missing baseline demographics
such as age and vital signs. Given the study
design and lack of electronic medical record
access at the transferring and receiving hospi-
tals, the authors were unable to account for all
sedative medications given before and after
transport agency care. Medications given
before arrival but known by transport agency
personnel may have affected the timeliness of
postetomidate sedation. Eleven patients did
not receive a sedative before arriving to the
receiving medical center. Thus, their primary
outcome was the time of transition of care,
our surrogate measure, rather than the time
of sedative given by the receiving provider.
Conclusion
When used for RSI, etomidate's short

duration of effect in the face of rocuronium's
long duration of effect puts patients at a
higher risk for being undersedated while
chemically paralyzed. Prehospital providers
should remain cognizant of the fact that
patients receiving etomidate for RSI induc-
tion should be given a sedative within
minutes of successful intubation to prevent
this untoward complication.
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