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Increase in Venous Complications Associated With Etomidate Use During
a Propofol Shortage: An Example of Clinically Important Adverse Effects
Related to Drug Substitution

Logan Kosarek, MD, Stuart R. Hart, MD, Lucy Schultz, RN, BSN, Neil DiGiovanni, MD

Department of Anesthesiology, Ochsner Clinic Foundation, New Orleans, LA

ABSTRACT

Etomidate is a widely used intravenous induction agent that is
especially useful for patients at risk for hypotension during
anesthesia induction. Side effects limiting its use include
adrenocortical suppression, acidosis, myoclonus, venous irrita-
tion, and phlebitis. The osmolality of etomidate prepared in
propylene glycol appears to play a crucial role in causing
phlebitis. The increased use of etomidate during the recent
propofol shortage correlated with an increase in reported
incidences of postoperative phlebitis and thrombophlebitis at
Ochsner Clinic Foundation from October 2009 through April
2010. Several methods aim to prevent such occurrences,
including pretreatment with lidocaine (and possibly esmolol),
lower doses of etomidate, and injection into larger veins. The
most compelling evidence suggests that using a lipid
formulation of etomidate instead of the traditional propylene
glycol preparation may dramatically decrease venous sequelae.

INTRODUCTION

Etomidate is an intravenous hypnotic agent
developed to induce anesthesia. First used clinically
in 1972," it has a rapid onset of action, exerts its
action on the central nervous system primarily
through gamma-aminobutyric acid receptors, and is
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associated with fast recovery based on rapid redis-
tribution from the central compartment. A major
advantage is etomidate’s hemodynamic stability after
an induction dose, making this induction drug
particularly useful in patients with depressed cardiac
function. Enthusiasm for its use has been limited
because of side effects, including postoperative
nausea and vomiting, myoclonus-associated myal-
gia,? phlebitis, and, especially with continuous infu-
sion, suppression of the pituitary-adrenocorticoid
axis. Etomidate suppresses 11B-hydroxylase (an
enzyme involved in the formation of cortisol).

The incidence of pain on injection of etomidate is
reportedly as high as 81%.° Etomidate is poorly water
soluble and therefore formulated as a solution in 35%
propylene glycol. This preparation of propylene glycol
is analogous to an extremely hyperosmolar solution
(4,900 mOsm/L)**° compared to normal serum osmo-
lality (279-300 mOsm/L). Hyperosmolarity is thought
to be the major contributing factor in pain on injection
and venous irritation.*® There are reports of phlebitis
and thrombophlebitis after injection with propylene
glycol preparations of etomidate up to 7 days after
surgery.* Propylene glycol also limits etomidate’s use
as a continuous infusion because propylene glycol
has been implicated in the development of acute renal
failure and acidosis.”®

CASE REPORTS

The use of etomidate increased significantly in our
institution as a consequence of a national propofol
shortage that lasted from October 2009 through April
2010. As a result, cases of postoperative phlebitis
reported to our Department of Anesthesiology from
individual surgery clinics increased. The cases were
reported via our recently implemented electronic
reporting system: Safety on Site. During the previous
12 months, no one reported a case of phlebitis or
thrombophlebitis. Presented here are 8 cases of
phlebitis after etomidate use as relayed by patients
during postoperative follow-up appointments (Ta-
ble 1). The phlebitis in all reported cases was close
to the intravenous (IV) site.
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Table 1. Characteristics of the 8 Patients With Phlebitis Following Etomidate

Lidocaine = ETOM

Age Gender ASA  BMI Procedure IV Site PRE TX Dose POD Treatment

46 F 2 28 Breast reduction 18 g L hand 80 mg 30 mg 12 NSAID, warm compress,
antibiotics

50 F 2 26.2 Inguinal hernia 20 g L hand 60 mg 26 mg 15  NSAID, antibiotics

43 M 2 45.7 T&A, UPPP 18 gL hand 100 mg 40 mg 8  Warm compress

55 M 2 24.7 Lap chole 18 g L hand 90 mg 34 mg 11 NSAID, opioid, limb
elevation, antibiotics

40 M 2 27 FESS, SMR 18 g R hand 40 mg 38 mg 11 NSAIDD

44 F 3 49.9 Hysteroscopy 18 gL hand 100 mg 40 mg 9  NSAID, warm compress

68° M 3 341 Incisional hernia 18 g L hand 100 mg 30 mg 12 Readmission, LMWH,
NSAID, warm compress

55° F 1 27.8 Lap chole 18 g L hand 80 mg 36 mg 2 NSAID, warm compress,

limb elevation, vascular
medicine consult

ASA, American Society of Anesthesiologists physical classification status; BMI, body mass index; IV, intravenous; PRE TX, pretreatment; ETOM, etomidate; POD, postoperative day
on which the patient presented to a clinic appointment with complaints of phlebitis; NSAID, nonsteroidal antiinflammatory drug; T&A, tonsillectomy and adenoidectomy; UPPP,
uvulopalatopharyngoplasty; lap chole, laparoscopic cholecystectomy; FESS, functional endoscopic sinus surgery; SMR, submucous resection of the septum; LMWH, low molecular

weight heparin.
2 Denotes thrombotic complication in addition to phlebitis.

Only 4 surgery clinics reported these 8 cases (one
surgeon’s clinic reported 4 of them). This suggests
that only certain clinics were reporting phlebitis to the
Department of Anesthesiology. A more extensive
chart review might reveal many more cases of
phlebitis that had been treated but not reported.

DISCUSSION

Many patients experience pain on injection of
etomidate during the induction of anesthesia, with an
incidence of up to 81%.% Postoperative phlebitis,
especially thrombophlebitis, related to etomidate use
is a substantive anesthetic complication that contrib-
utes to patient discomfort and cost of care if
treatment is needed. The term phlebitis refers to the
presence of inflammation within a vein, whereas
thrombosis indicates the presence of clot. Treatment
options for phlebitis and thrombophlebitis are limited
and controversial.® Traditionally, nonsteroidal antiin-
flammatory drugs (NSAIDs) and elastic stockings
have been the primary treatments'®; however, con-
trolled clinical trials have not assessed the efficacy of
these treatment modalities.®

In severe cases of thrombophlebitis, local throm-
bectomy can be performed. Other treatments avail-
able for superficial vein thrombosis include vein
stripping and sclerotherapy, although these therapies
are neither widely accepted nor without substantial
risk.® If a patient is known to be at risk for significant
vein thrombosis (eg, hypercoagulable states, varicose
veins), systemic anticoagulation may be warranted.
Thrombophlebitis related to etomidate rarely requires
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such measures; however, anticoagulation may play an
inadvertent role in prevention. Cardiovascular surgical
procedures frequently necessitate heparin therapy as
well as etomidate induction. This relationship may
explain why, although etomidate is routinely used for
these cases, we have not noted etomidate-related
thrombophlebitis in this population at our institution.
An informal survey of our cardiovascular anesthesiol-
ogists confirmed this perception. This discrepancy
may be caused by differences in self-reporting in the
general surgical and cardiovascular surgical popula-
tions. Substantiation of this hypothesis will require
further study involving prospective data or a query of
a large retrospective multicenter database such as
the Multicenter Perioperative Outcomes Group
(MPOG), both of which are beyond the scope of this
article. More focused investigation may help delineate
the mechanisms that cause phlebitis and the clinical
scenarios most appropriate for etomidate use.

A more widely applicable method of prevention
may be the use of an etomidate solution that does
not contain propylene glycol. One such formulation
mixes etomidate in a lipid emulsion of medium-chain
and long-chain triglycerides. In at least 2 studies,
the lipid emulsion formula was associated with
significantly less pain on injection and significantly
less phlebitis and thrombosis compared with etomi-
date in propylene glycol.®™ Pain on injection
associated with the lipid emulsion formula of
etomidate was also studied in children.' This study
found that even propofol with added lidocaine had a
significantly higher incidence of pain on injection
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Table 2. Methods for Prevention of Painful Injection
and Phlebitis

« Injecting into larger veins

« Faster rate of injection

« Lower dose of etomidate

« Pretreatment with lidocaine

« Lipid formulation of etomidate

compared to etomidate in lipid emulsion (47.5%
compared to 5%, respectively). Unfortunately, no
lipid emulsion formulation of etomidate is available
for use in the United States, although it is readily
available in some European countries.

Although the availability of particular etomidate
formulations may be limited, physicians have several
other options for preventing pain on injection and
phlebitis (Table 2). In one prospective study involving
161 patients, pretreatment with 20 mg of lidocaine
reduced the incidence of painful injection by almost
half.’® In the same study, patients who received
lidocaine also had significantly less phlebitis than
those who did not (7.4% vs 18%, respectively). All 8
patients in our case report received a pretreatment
dose of lidocaine. A less traditional option for
preventing pain on injection is the short-acting beta-
antagonist esmolol. Compared to lidocaine, esmolol
had a similar effect when given to prevent pain
associated with rocuronium injection.

Another technique to prevent pain on injection and
phlebitis is injecting into larger veins, typically in the
antecubital fossa, in preference to veins in the dorsum
of the hand.' The rate of injection also influences the
likelihood of pain on injection. In one study, reducing
the injection time from 30 seconds to 15 seconds
decreased the pain on injection from 27% to 14%,
respectively.” The dose of etomidate may also play
a role in pain on injection, as larger doses are
associated with a higher incidence of venous sequel-
ae such as phlebitis and thrombophlebitis.'®

Our study has several important limitations, the
most significant of which is the variable nature of self-
reporting by patients and surgical clinics via our
hospital’s quality surveillance system. Also significant
is the retrospective nature of this study. Both of these
aforementioned factors decreased the number of
cases for analysis. Because of these limitations,
meaningful conclusions would require multicenter
participation such as the MPOG mentioned previously.

CONCLUSION

During the recent national propofol shortage,
etomidate became a popular substitute for induction
of anesthesia. As a result of this increase in etomidate
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usage, its venous sequelae were increasingly detected
through the hospital’s quality reporting system. A
centralized database for adverse event reporting
allowed practitioners to estimate the incidence of
these side effects and helped them determine optimal
substitutes during medication shortages. Of particular
concern was the increase in reported incidence of
postoperative phlebitis and thrombophlebitis. The
mechanism of this venous irritation is closely associ-
ated with the hyperosmolar propylene glycol formula-
tions of etomidate. Most cases of phlebitis are easily
treated with a conservative approach (NSAIDs, warm
compresses, etc). Treatment for more severe cases is
not well studied. At least one of our reported cases
required consultation of a vascular specialist, and
another required readmission for anticoagulation ther-
apy. Strategies for prevention include consideration for
the site and technique of injection, pretreatment with
lidocaine, using lower doses of etomidate, and using a
lipid formulation of etomidate when available. Systemic
anticoagulation during surgery following etomidate
usage may attenuate the incidence of phlebitis.
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