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Abstract

Introduction Etomidate has a neutral hemodynamic

profile which has made it an attractive medication for

emergent intubation. Despite theoretical advantages of

etomidate administration in the trauma patient, there are

incomplete data to support its use. This study examined the

association of etomidate use for emergent intubation in

traumatic illness with patient mortality.

Methods This is a historical cohort study using the Nova

Scotia Trauma Registry. It included all major adult trauma

patients who required tracheal intubation at the Queen

Elizabeth II Health Sciences Centre in Halifax, Canada

from January 23, 2000 to March 25, 2012. Prospectively

recorded data were analyzed, including patient

demographics, presence of comorbidities, trauma specific

variables, admission and discharge vitals, length of stay in

the intensive care unit (ICU) and hospital, mechanical

ventilation-free days, and mortality. Associations between

the use of etomidate and 28-day mortality are presented as

odds ratios. Multivariable logistic regression models were

created adjusting for age, injury severity score (ISS), sex,

comorbidities, presence of traumatic brain injury, and

injury type. The effects of etomidate on other relevant

outcome variables were assessed using unpaired Student’s

t-tests.

Results Three hundred eight patients were included in

the study, and there were 42 deaths. Patients receiving

etomidate were similar to those who did not, including ISS

and pre-intubation blood pressure. The 28-day mortality

was 18.7% in the etomidate group and 11.1% in the non-

etomidate group (odds ratio = 1.85; 95% confidence

interval [CI] 0.96 to 3.57; P = 0.07). After adjustment for

age, female sex, ISS, and comorbidity, the odds ratio was

1.94 (95% CI 0.87 to 4.37; P = 0.11). There were no

differences between the two groups in ICU length of stay,

hospital length of stay, or number of ventilation-free days.

Conclusion The association between use of a single dose

of etomidate for emergency tracheal intubation in the

trauma patient and mortality is inconclusive. Etomidate

administration should be used with caution in trauma

patients requiring tracheal intubation. Further data are

required to determine the safety and risk-benefit of

etomidate use in this patient population.

Résumé

Introduction L’étomidate a un profil hémodynamique

neutre qui en fait un médicament intéressant pour

l’intubation de cas d’urgence. Malgré les avantages

théoriques de l’administration de l’étomidate chez des

patients atteints de trauma, il manque de données

probantes pour encourager son utilisation. Cette étude a

examiné l’association de l’utilisation de l’étomidate pour

intubation en cas d’urgence avec la mortalité des patients

présentant des lésions traumatiques.

Méthodes Il s’agit d’une étude de cohorte historique

utilisant le Registre de traumatologie de Nouvelle-Écosse.
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Ce registre inclut tous les patients adultes traumatisés

graves ayant nécessité une intubation trachéale au Centre

des sciences de la santé Queen Elizabeth II (QEII Health

Sciences Centre) de Halifax entre le 23 janvier 2000 et le

25 mars 2012. Les données consignées de façon

prospective ont été analysées, y compris les données

démographiques des patients, la présence de comorbidités,

les variables spécifiques des traumatismes, les données

vitales à l’admission et au congé, la durée du séjour dans

l’unité de soins intensifs (USI) et à l’hôpital, les jours sans

ventilation assistée et la mortalité. Les associations entre

l’utilisation de l’étomidate et la mortalité à 28 jours sont

présentées sous forme de rapports de cotes (OR). Des

modèles de régression logistique multifactorielle ont été

créés pour l’ajustement pour l’âge, le score de sévérité des

lésions (ISS), le sexe, les comorbidités, la présence d’un

traumatisme cérébral et le type de blessures. Les effets de

l’étomidate sur d’autres variables d’évolution pertinentes

ont été évalués au moyen de tests t de Student non

appariés.

Résultats Trois cent huit patients ont été inclus dans

l’étude et il y a eu 42 décès. Les patients recevant

l’étomidate étaient semblables à ceux n’en ayant pas reçu,

y compris pour l’ISS et la tension artérielle avant

l’intubation. La mortalité à 28 jours a été de 18,7 %

dans le groupe étomidate et de 11,1 % dans le groupe sans

étomidate (rapport de cotes = 1,85; intervalle de confiance

à 95 % [IC] : 0,96 à 3,57; P = 0,07). Après ajustement

pour l’âge, le sexe féminin, l’ISS et la comorbidité, le

rapport de cotes était 1,94 (IC à 95 % : 0,87 à 4,37; P =

0,11). Il n’y a pas eu de différences entre les deux groupes

pour ce qui concernait la durée du séjour en USI, à

l’hôpital, ou le nombre de jours sans ventilation assistée.

Conclusion L’association entre l’utilisation d’une dose

unique d’étomidate pour l’intubation trachéale en urgence

chez les patients traumatisés et la mortalité n’est pas

concluante. Le recours à l’administration de l’étomidate

doit être prudent chez les patients traumatisés nécessitant

une intubation trachéale. D’autres données sont encore

nécessaires pour déterminer l’innocuité et le rapport

bénéfice-risque de l’utilisation de l’étomidate dans cette

population de patients.

Etomidate is a common agent administered to facilitate

endotracheal intubation in the critically ill patient

population. Its neutral hemodynamic profile has made it

an attractive medication for emergent endotracheal

intubations (EETI), especially for the trauma patient in

whom post-intubation hemodynamic instability (PIHI) may

be associated with adverse patient outcomes.1,2

Etomidate was originally administered as a continuous

infusion in the intensive care patient population, yet

increased mortality in trauma patients led to an abrupt

decline in use.3 Despite this, the theoretical advantage of

post- intubation hemodynamic stability has resulted in

widespread use of etomidate for EETI.4 Nevertheless, the

issue of single-dose etomidate use has been questioned, and

controversy exists with regard to its long-term safety

profile.5-8 Investigations of etomidate use in patients with

severe sepsis have suggested an association with poor

patient outcomes, including increased mortality.9,10

The use of etomidate to facilitate tracheal intubation in the

trauma patient population has not been adequately studied.

Previous investigations have yielded mixed results, with some

studies showing that etomidate use for EETI in trauma

patients was associated with adrenal suppression and

increased hospital length of stay, intensive care unit (ICU)

length of stay, and ventilator days,11 while others did not

determine significant differences.12,13 Methodological

limitations do not allow for definite conclusions regarding

the safety and risk-benefit profile of etomidate use for EETI in

critically ill trauma patients. Despite the theoretical advantage

of hemodynamic stability with etomidate administration for

EETI, there are incomplete data to support its use.

We hypothesize that etomidate use is associated with

poor patient outcomes, including 28-day mortality, in

trauma patients requiring EETI. The goal of this study was

to determine if there was an association between etomidate

and patient mortality when administered to facilitate EETI

during trauma resuscitations.

Methods

This is a historical cohort study of all adult (age C 17 yr)

major trauma patients who required tracheal intubation at

the Queen Elizabeth II Health Sciences Centre (QEII HSC)

in Halifax, Nova Scotia, Canada from January 23, 2000 to

March 25, 2012. This study period was selected because

etomidate was introduced for clinical use at our institution in

2000. Patients were identified using the Nova Scotia Trauma

Registry (NSTR), which prospectively records data on all

patients who are trauma team activations. The Nova Scotia

Trauma Program is an inclusive trauma service that funnels

all significant trauma cases in the province (population

986,000) to a single tertiary referral centre (QEII HSC) for

evaluation by a dedicated trauma team. All decisions

regarding emergent endotracheal intubation, including

medications and technique used, were directed by the

trauma team leader and anesthesia service based on

individual patient characteristics and physician preference.

The NSTR is a dedicated provincial trauma database

which is populated by trained staff who abstract specific data
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elements from the patient record, including demographic

data, trauma interventions, patient disposition, and patient

outcomes. They also capture whether the patient underwent

tracheal intubation in the emergency department and

whether an agent was given to facilitate intubation.

Patients were included if they were 17 yr or older and a

trauma team activation. Patients were excluded if they

underwent tracheal intubation either prior to admission to

the QEII HSC or after discharge from the resuscitation area

of the emergency department, or if they did not receive any

medication to facilitate tracheal intubation. Prospective

data included in the NSTR were patient demographics (age,

sex), presence of comorbidities, trauma-specific variables

(location, anatomic injury, penetrating vs blunt), presence

of traumatic brain injury, and vital signs at admission and

discharge from the QEII HSC trauma resuscitation unit.

One unblinded researcher (C.H.) reviewed the medical

record of each patient to determine which agents were used

to facilitate intubation. Data were abstracted into a

dedicated computerized database. The following

medications were included if recorded as being

administered less than five minutes prior to intubation:

etomidate, midazolam, diazepam, fentanyl, remifentanil,

propofol, thiopental, or ketamine (or any combination).

The following outcomes were also recorded: length of stay

in the ICU and hospital, ventilation-free days, and 28-day

mortality. Data abstraction was validated by an investigator

(M.B.) who was blinded to the patient groups and the

outcomes of the study; M.B. independently reviewed the

medical records of 10% of the study population.

Research ethics approval was obtained from the Capital

Health Research Ethics Board in Halifax, Nova Scotia,

Canada on February 17, 2012. Patient consent for inclusion

in the study was waived by said Board as the study was a

retrospective review and did not include identifiable patient

information in the study data.

Data and statistical analysis

Descriptive statistics for all variables were calculated using

means and standard deviations for continuous variables and

frequencies and percentages for categorical variables.

Associations between the use of etomidate and 28-day

mortality are presented as odds ratios (OR) and 95%

confidence intervals (CI). A multivariable logistic model

was created adjusting for clinically relevant variables,

including age, injury severity score (ISS), sex, patient

comorbidities, traumatic brain injury, and injury type.

Goodness of fit of the model was performed using the

Hosmer-Lemeshow goodness-of-fit test using ten groups

and the c-statistic. We assessed for multicollinearity among

the six predictor variables by calculating the variance

inflation factor for each predictor using linear regression.

The effects of etomidate on other relevant outcome

variables, including discharge blood pressure, ICU and

hospital length of stay, and ventilator-free days were

assessed using Welch’s two-sample t-test. All analyses

were conducted using SAS� 9.2 (Cary, NC, USA).

Results

Overall, 348 patients were identified from years 2000-2012.

Forty patients were excluded (Figure). Seven burn patients

were excluded from the analysis because we did not have an

adequate sample size of these patients to make any

conclusive statements about the association of their injury

mechanism and outcomes with etomidate administration.

Validation of the accuracy of data retrieval was confirmed,

with excellent agreement (93.6%) between data abstractors.

The Hosmer-Lemeshow goodness-of-fit test was non-

significant (P = 0.29), and the c-statistic was 86.1%. All

variance-inflation factors were less than 1.5.

Of the 308 patients included in this study, 107 (34.7%)

received etomidate to facilitate tracheal intubation. Baseline

characteristics are shown in Table 1. Patients receiving

etomidate had slightly higher ISS scores, fewer penetrating

injuries, and more frequent traumatic brain injury than the

non-etomidate patients, although these differences were not

statistically significant. We found a temporal difference in

the use of etomidate, with 35/113 (31.0%) patients receiving

etomidate for EETI prior to 2006 compared with 68/156

(43.6%) after 2006 (P = 0.04). All other baseline

characteristics were similar between the two groups.

Overall, 28-day mortality was increased in patients who

received etomidate compared with non-etomidate patients

(18.7% vs 11.1%, respectively; P = 0.06; crude OR 1.85;

95% CI 0.96 to 3.57; P = 0.07). Other outcome measures

(post-intubation blood pressure, ICU length of stay,

hospital length of stay, and ventilator-free days) were

similar in patients who received etomidate compared with

those who did not (Table 2).

After adjustment for age, sex, ISS, presence of traumatic

brain injury, and comorbidity, the 28-day mortality odds

ratio was 1.94 (95% CI 0.91 to 4.40; P = 0.11). Increased

age and increased ISS were associated with higher 28-day

mortality (Table 3). There was no association between sex,

the presence of comorbidity, traumatic brain injury, or type

of injury and mortality at 28 days.

Discussion

In our study population, patients who received etomidate

were more likely to die within 28 days than non-etomidate

patients. After adjusting for age, ISS score, female sex,
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comorbidity, injury type, and traumatic brain injury,

etomidate use was not statistically associated with

increased 28-day mortality. Other patient outcomes were

similar between the two patient groups. Interestingly, we

could not determine any differences in baseline patient

characteristics that accounted for the use of etomidate in

our patient population, as pre-intubation blood pressure and

the proportion with traumatic brain injury and ISS were

similar.

Maintaining hemodynamic stability is a central principle

in the management of critically ill trauma patients.

Hypotension, especially in the traumatic brain injury

population, has been associated with increased morbidity

and mortality.14 Recently, data investigating the incidence

and associated outcomes of PIHI during EETI have

indicated that hemodynamic instability is also associated

with poor patient outcomes in patients resuscitated in the

emergency department.15,16 Accordingly, physicians

managing critically ill patients attempt to minimize PIHI

during EETI. Etomidate has been generally regarded as a

useful agent in such circumstances.1 Nevertheless, despite

its effects on short-term hemodynamic stability, the use of

etomidate may adversely affect patient outcomes over the

long-term, possibly due to its reversible and concentration-

dependent blockade in the cortisol synthesis pathway in the

adrenal glands.10

Several studies of patients with non-traumatic illness

have shown that a single dose of etomidate is associated

with adrenal insufficiency in the critically ill patient

population,5-8 which can persist up to 24-48 hr.7 Even so,

a direct link between the adrenal suppression caused by

etomidate and adverse clinical outcomes has not been fully

elucidated. A post-hoc analysis of data from a large

randomized controlled trial of cortisol replacement in

severe sepsis showed that patients who received etomidate

were more likely not to respond to corticotropin and had

increased 28-day mortality when compared with those who

did not receive etomidate.9 Nevertheless, patients in this

study were not randomized to receive etomidate, limiting

conclusions regarding causation. In addition, results of a

recent meta-analysis showed that etomidate was associated

with an increased incidence of adrenal insufficiency

(relative risk [RR] 1.33; 95% CI 1.22 to 1.46) and

increased mortality (RR 1.20; 95% CI 1.02 to 1.42) in

patients with sepsis.10

There have been several recent publications

investigating etomidate use in trauma patients. Hildreth

et al.11 randomized 32 patients requiring EETI to either

etomidate or fentanyl/midazolam and found significantly

longer duration of mechanical ventilation (6.3 days vs

1.5 days), ICU length of stay (8.1 days vs 3 days), and

hospital length of stay (13.9 days vs 6.4 days) in patients

administered etomidate. In a trial by Jabre et al.,12 469

critically ill patients requiring emergent tracheal intubation

were randomized to receive either etomidate or ketamine to

facilitate intubation. There were no differences in the

clinical outcomes measured, including mortality.

Interestingly, a subgroup analysis of the 104 trauma

patients included in this study showed that etomidate use

was associated with a higher incidence of adrenal

insufficiency, yet there were no other differences in

outcomes. Other studies in trauma patients have

Potentially relevant patients identified 
by the Trauma Registry for inclusion 
dating back to 2000 when Etomidate
became available (n=348)

Patients excluded (n=40)
• did not receive any induction agent (n=20)
• intubated prior to arrival (n=4)
• not intubated until after leaving the trauma bay (n=4)
• induction agent not recorded (n=4)
• chart unable to be retrieved (n=1)
• burn injuries (n=7)

Patients included in analysis (n=308)

Etomidate
(n=107)

Non- Etomidate
(n=201)

Figure Patients included for

analysis
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determined that etomidate was associated with hospital-

acquired pneumonia (hazard ratio 2.48; 95% CI 1.19 to

5.18; P = 0.016),17 acute respiratory distress syndrome, and

multi-organ dysfunction syndrome (OR 3.86 and 3.69,

respectively).18

Our finding of increased mortality in patients who

received etomidate is concerning. In our centre, patients

who received etomidate had an absolute increase in 28-day

mortality of 9.2%. The difference in mortality was not

significant after adjustment for age, ISS score, sex,

traumatic brain injury, injury type, and presence of

comorbidity. The observed difference in mortality in our

study is clinically relevant, and it is possible that our data

show a trend towards increased mortality, although the

confidence intervals did not exclude a potential benefit of

etomidate. Our study adds to the growing body of literature

examining the association of etomidate with poor patient

outcomes.9-11,17,18

Interestingly, although etomidate is often chosen for the

unstable patient, in our study, there was no apparent

difference in patient characteristics at baseline, including

pre- intubation blood pressure, presence of traumatic brain

injury, or ISS. These findings should raise caution for the

use of etomidate for tracheal intubation in trauma patients,

as we did not find an obvious reason for etomidate use in

these patients.

Our study should be interpreted with consideration of its

limitations and in concert with other available data. This

was a secondary analysis of data collected on patients who

underwent tracheal intubation at a single Canadian

academic referral centre, and we are limited by the

inherent boundaries of this study design. Specifically, we

are not able to determine definitive causality between

etomidate use and increased mortality as would be possible

in an adequately powered randomized controlled clinical

trial. Additionally, because of the retrospective

uncontrolled nature of the study, there are imbalances in

the comparative number of events of the predictors for

which we controlled. As a result, there is cause to develop a

future trial with an a priori study design to address these

concerns properly and guard against confounding factors

not accounted for in this study. Although a presumed

mechanism of etomidate-associated mortality is adrenal

insufficiency, data on adrenal function and cortisol

replacement were not available in the present study. It is

possible that adrenal dysfunction is only one mechanism by

which etomidate may affect patient outcomes, as other

investigations have not shown utility in simultaneous

cortisol replacement strategies.9 Another potential

limitation of this study may be capturing intubations only

after patients’ arrival at a dedicated trauma centre;

Table 1 Patient characteristics

Etomidate

(n = 107)

Non - Etomidate

(n = 201)

Age, mean (SD) 39.4 (19.3) 39.8 (18.9)

ED arrival vital signs: mean (SD)

SBP 127.2 (31) 128 (30.5)

HR 98.2 (28.1) 99.2 (25.7)

RR 20.9 (7.6) 22.1 (6.8)

GCS 10.3 (4.4) 11.4 (4.2)

Comorbidity n (%) 37 (34.6%) 69 (34.3%)

ISS: n (%)

0-24.9 48 (45.7%) 102 (51.3%)

25-49.9 52 (49.5%) 91 (45.7%)

50? 5 (4.8%) 6 (3%)

Sex (female): n (%) 21 (19.6%) 46 (22.9%)

Injury Type: n (%)

Blunt 96 (89.7%) 167 (83.1%)

Penetrating 11 (10.3%) 34 (16.9%)

Injury Location: n (%)

Abdomen/Pelvis 38 (35.5%) 64 (31.8%)

Chest 70 (65.4%) 122 (60.7%)

External 47 (43.9%) 80 (39.8%)

Extremities 58 (54.2%) 111 (55.2%)

Face 36 (33.6%) 64 (31.8%)

Head/Neck 69 (64.5%) 119 (59.2%)

Traumatic Brain Injury: n (%) 59 (55.1%) 90 (44.8%)

SD = standard deviation; ED = emergency department; SBP = systolic

blood pressure; HR = heart rate; RR = respiratory rate; GCS =

Glasgow Coma Score; ISS = injury severity score

Table 2 Patient outcomes

Etomidate (n = 107) Non - Etomidate (n = 201) Difference (95% CI) P value

Outcomes:

28-day mortality - n (%) 20 (18.7%) 22 (10.9%) 7.8% (–1.5% to 17.0%) 0.06

Discharge BP - mean (SD) 120.2 (22.0) 123.5 (25.5) –3.3 (–18.6 to 12.0) 0.28

ICU LOS (days) - mean (SD) 7.4 (11.1) 8.0 (8.4) 0.6 (–3.5 to 2.3) 0.57

Hospital LOS (days) - mean (SD) 25.8 (41.3) 29.6 (56.3) –3.8 (–66.1 to 58.5) 0.54

Ventilator-free days - mean (SD) 19.1 (10.3) 20.9 (8.3) –1.8 (–4.4 to 0.8) 0.14

BP = blood pressure; SD = standard deviation; ICU = intensive care unit; LOS = length of stay
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therefore, we cannot comment on patients who underwent

tracheal intubation by Emergency Health Services or at

other centres prior to transfer. It is also possible that our

results may not be generalizable to other centres, which can

be determined only by further investigation. Although we

consider that all relevant cases were captured by our data

retrieval methods with the robust quality control

mechanisms within the NSTR, the possibility remains

that some patients may have been missed.

In conclusion, in our view, use of single-dose etomidate

for tracheal intubations in the critically ill trauma patient

population should be questioned. Further data are required to

determine the safety and risk-benefit of etomidate use in this

patient population. Etomidate administration should be used

with caution in trauma patients requiring tracheal intubation.
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