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Bolus dose of epinephrine for refractory post-arrest

hypotension

Michael Gottlieb, MD, RDMS*

ABSTRACT

Post-cardiac arrest hypotension is associated with worse outcomes.
However, a significant proportion of patients may not be responsive to
intravenous (IV) fluids, and vasopressor infusions require significant
time to initiate. This case series describes the successful use of a bolus
dose of epinephrine to rapidly treat IV fluid refractory hypotension
among three patients in the post-arrest period. A bolus dose of
epinephrine may be considered as a treatment for post-arrest hypoten-
sion that does not respond to IV fluids, but further studies should be
performed prior to routine use.
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INTRODUCTION

Emergency physicians are often faced with very ill
patients, a portion of whom undergo cardiac arrest either
shortly prior to or in the emergency department. The
post-arrest period is a tenuous time in which these
patients are at significant risk of re-arrest. Although an
exact blood pressure goal has not been fully defined,
observational studies have suggested that a post-arrest
systolic blood pressure less than 90 mm Hg is associated
with increased mortality and decreased functional
recovery.'” Additionally, the 2015 American Heart
Association guidelines suggest that providers should
consider immediately correcting hypotension (defined as
a systolic blood pressure less than 90 mm Hg or mean
arterial blood pressure less than 65 mm Hg) during the
post-arrest period.” Most patients will receive intravenous
(IV) fluids, followed by vasopressors if they fail to
respond to IV fluids. However, IV fluids require time to
take effect, and some patients may not be fluid respon-
sive.”® Additionally, vasopressor infusions require time
for obtaining central venous access, as well as mixing the
solution and setting up the infusion. This case series

describes the use of a bolus dose of epinephrine as a
bridge to vasopressor therapy among three patients with
significant hypotension after cardiac arrest.

RESUME

L’hypotension artérielle suivant un arrét cardiaque
est associée a des résultats cliniques défavorables.
Toutefois, dans une proportion assez importante de cas,
les patients peuvent ne pas réagir a 'administration de
liquides par voie intraveineuse (i.v.), et les perfusions de
vasopresseur nécessitent passablement de temps avant la
mise en route. Dans la série de cas décrite ici, il sera
question de l’administration, couronnée de succes,
d’épinéphrine en bolus afin de traiter rapidement
une hypotension réfractaire a ’administration iv. de
liquides chez trois patients, au cours de la période
suivant un arrét cardiaque. L’administration d’épi-
néphrine en bolus peut étre envisagée comme traite-
ment de I’hypotension apres un arrét cardiaque chez les
patients ne réagissant pas a 'administration iv. de
liquides, mais il faudrait mener d’autres études avant
d’en faire une pratique courante.

CASE REPORT
Case 1

A 52-year-old male with a past medical history of
hypertension, diabetes, and atrial fibrillation presented
by ambulance after a witnessed arrest at home. He
received 5 minutes of cardiopulmonary resuscitation
(CPR) and 1 mg of epinephrine with return of sponta-
neous circulation (ROSC). After ROSC was obtained,
his heart rate was 42 beats per minute and blood
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pressure was 56/30 mm Hg. One liter of IV 0.9% nor-
mal saline was given as a bolus while additional periph-
eral IV access was obtained. After approximately 500 mL
of IV fluid was delivered, the patient’s blood pressure
remained as 58/28 mm Hg. The decision was made to
place a central venous catheter (CVC) and initiate
vasopressors. While the CVC was being placed and the
infusion sent from the pharmacy, a bolus dose of epi-
nephrine was given at ImL (10 micrograms) every
minute through his peripheral IV line. He received a
total of 10 doses. His heart rate improved to an average
of 80 beats per minute, and his blood pressure improved
to 102/60 mm Hg. After the infusion was initiated, the
bolus doses of epinephrine were no longer required. He
was subsequently transferred to the intensive care unit.
He had an uneventful recovery and was later diagnosed
with suspected metoprolol overdose.

Case 2

A 68-year-old female with a past medical history of
throat cancer and recent hospitalization for pneumonia
had a witnessed arrest at home. She received immediate
CPR from her husband and an additional 10 minutes of
CPR from the paramedics before ROSC was obtained.
During this time, an advanced airway was placed,
intraosseous access was obtained, and two bolus doses
of 1 mg of epinephrine were given. Upon arrival to the
emergency room, the patient had a heart rate of 108 and
blood pressure of 62/34mm Hg. One liter of 0.9%
normal saline was given through the intraosseous line,
while peripheral IV access was obtained. Despite IV
fluids, her blood pressure remained low at 72/
38 mmHg. After the peripheral IV line was placed, the
patient received 1 mL (10 micrograms) of a bolus dose
of epinephrine every minute (12 total doses) while a
central line was placed and norepinephrine infusion was
sent from the pharmacy. The blood pressure improved
to 106/72 mm Hg and the patient’s vital signs remained
stable until the norepinephrine infusion was started.
However, prior to a transfer to the intensive care unit,
the remainder of the family arrived and requested to
withdraw all life-sustaining treatments. The patient was
extubated and expired shortly thereafter.

Case 3

A 7l-year-old male with a past medical history of
hypertension, diabetes, end-stage renal disease receiving
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hemodialysis, and left foot osteomyelitis presented in
cardiac arrest. CPR was initiated and he received four
1-mg doses of epinephrine, as well as multiple doses of
calcium gluconate, sodium bicarbonate, and magnesium
based upon concern for a possible hyperkalemic etiology
of the arrest. ROSC was obtained. His post-ROSC heart
rate was 62 beats per minute and his blood pressure was
64/38mm Hg. He was given an additional dose of
calcium gluconate and sodium bicarbonate, as well as
albuterol, insulin, glucose, and antibiotics while the
post-arrest labs were in progress. A 500-mL bolus of
0.9% normal saline was given with no significant change
in his blood pressure, so a CVC was placed and a
norepinephrine infusion was ordered. While this was
being arranged, the bolus dose of epinephrine was given
at 1mL (10 micrograms) every 1 — 2 minutes (8 total
doses) with improvement of his blood pressure to 106/
68 mm Hg. His post-arrest potassium was 7.8, and he was
transferred to the intensive care unit and received
emergent hemodialysis. He later had a partial amputation
of his left foot, followed by discharge to a skilled nursing
facility on long-term antibiotics with no major cognitive
deficits noted on a follow-up at 2 weeks.

DISCUSSION

Maintaining sufficient cardiac perfusion is of major
importance during and immediately after cardiac
arrest.” Data have suggested that a mean arterial pres-
sure less than 45mm Hg is associated with a sig-
nificantly increased likelihood of hemodynamic collapse
among ill patients® and is associated with increased
mortality and decreased functional recovery in patients
after cardiac arrest.'” During the post-arrest period,
patients are at high risk of re-arrest, and it is important
to ensure sufficient coronary perfusion to reduce this
risk. Additionally, many organ systems, including the
heart and brain, have been subjected to transient global
ischemia during the arrest period, and providers should
strive to avoid or minimize any further hypotension-
related ischemia to prevent additional damage.

Causes of post-arrest hypotension may include
hypovolemia, myocardial dysfunction, loss of sympa-
thetic tone, and metabolic acidosis, as well as any
continuing complications from the initial etiology of
the cardiac arrest.” It is important to attempt to identify
the underlying cause(s) prior to initiating treatment
when possible. Bedside cardiac ultrasonography can be
used to estimate ejection fraction (e.g., E-point septal
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separation and global assessment of contractility) and
fluid status (e.g., inferior vena cava size and respiratory
changes), while a point-of-care arterial blood gas can
assess the metabolic status. The resulting information
can allow the provider to target the underlying phy-
siologic cause. For example, hypovolemia is best treated
with IV fluids; decreased cardiac contractility may
benefit from an inotropic agent (e.g., dobutamine,
isoproterenol, epinephrine); loss of sympathetic tone
can be treated with a vasopressor (e.g., norepinephrine,
epinephrine, dopamine, vasopressin); and acidosis can
be addressed with improved end-organ perfusion and a
consideration of sodium bicarbonate in some circum-
stances. Note that epinephrine is both an inotrope
and vasopressor, serving as a versatile agent in the
management of post-arrest hypotension.

Unfortunately, IV fluids (even using a pressure bag)
require time to take effect, and some patients may not
respond to IV fluids.”® Additionally, after the decision is
made to initiate inotropic or vasopressor therapy, there is
often a delay between when the decision is made and
when the patient actually receives the treatment. While it
is important to advocate for pre-stocking vasopressors in
the emergency department to avoid delays related to
obtaining the medication from the pharmacy, there are
a number of additional delays, which include obtaining
central venous access, pump set up, drug mixing, and
medication administration. During this time period, the
patient is left with little hemodynamic support.

The theoretical use of a bolus dose of epinephrine
has been the subject of frequent discussions in social
media.'®"" However, to the best of this author’s
knowledge, this is the first case series discussing the
clinical use of a bolus dose of epinephrine in the
emergency department to treat refractory hypotension
during the post-cardiac arrest period. A review of the
existing evidence demonstrates extensive research in the
anesthesia literature analysing the use of bolus doses of

vasopressors in the operating theatre. Most of the
studies have assessed the use of phenylephrine or ephe-
drine to treat hypotension during elective procedures or
after spinal epidural anesthesia among previously healthy
pregnant females undergoing a caesarean section,
demonstrating improvements in blood pressure and fetal
blood gases.'”® There are only a few small studies
assessing the use of a single bolus dose of IV epinephrine
among previously healthy patients undergoing elective
procedures, which have demonstrated resultant increases
in blood pressures.'**

However, it is important to note that these are very
different patient populations with differing etiologies
for their hypotension than the critically ill patients seen
in the emergency department and, therefore, they may
respond differently to these medications. There was
only one recent retrospective analysis of the use of a
bolus dose of phenylephrine in the emergency depart-
ment setting for the treatment of post-intubation
hypotension, which demonstrated significant improve-
ments in blood pressure.’’

Current discussions have suggested that epinephrine
may be superior to ephedrine, because the latter is less
available, has more potential for incorrect dosing, and has
a longer half-life.**** Epinephrine has also been sug-
gested to avoid the potential reflex bradycardia observed
with phenylephrine.”>** However, despite extensive
theoretical discussion, there have been no published case
reports or studies demonstrating the use of bolus doses of
epinephrine in the emergency department setting.

Bolus dose epinephrine is easy to make, using medi-
cations already available at the bedside (Figure 1), and
may be assembled in less than 20 seconds. The dose is
0.5 — 2.0mL (5 - 20 micrograms) every minute, titrated
to effect, with a time of onset of less than 1 minute and a
duration of 5 — 10 minutes. This can serve as a valuable
bridge while awaiting the effects of IV fluids and the

initiation of a vasopressor or inotropic infusion.

1. Obtain a 10-mL syringe of 0.9% normal saline.

2. Remove 1 mL of 0.9% normal saline from the syringe.

3. Inject 1 mL of cardiac epinephrine (100 micrograms/mL) into the syringe.

4. Shake the syringe well. The new solution will contain 10 micrograms of epinephrine per mL.

5. Give 0.5 — 2.0 mL (5 — 20 micrograms) every minute, titrating to the desired blood pressure.

Figure 1. Making a bolus dose of epinephrine.
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Although formal safety trials of this approach are
limited, there are several pieces of evidence to suggest
the safety of this approach. First, the dose given as a
bolus is the same as would be given as an infusion, when
divided out per minute. Also, literature suggests that
giving vasopressors through a peripheral line is rela-
tively safe and has a very low rate of complications.”*
Although central access may be safer than peripheral
access, most reported complications related to the
peripheral administration of vasopressors occurred after
use for greater than 35 hours.”’ Therefore, for very
short-term use in the emergency department, the
literature suggests that this may be a reasonable route
of vasopressor administration while obtaining a central
access. One must carefully monitor the extremity for
evidence of extravasation while using this technique.
However, if it does infiltrate, both phenylephrine
and epinephrine have been approved for both sub-
cutaneous and intramuscular use, and the dose of
epinephrine is the same as that given as lidocaine with
epinephrine for local anesthesia and less than that given
for anaphylaxis, providing some support for its theo-
retical safety.

It is important for the provider to be aware of some
potential pitfalls. Providers must be careful to make
sure that the medication is mixed appropriately to avoid
the potentially dangerous risk of giving a full dose
of cardiac epinephrine to the patient. Additionally,
providers should avoid bolus doses of epinephrine in
the severely tachycardic patient, because the extra
beta-adrenergic stimulation may significantly worsen
the tachycardia. For these patients, a bolus dose of
phenylephrine may be considered as an alternative.
Furthermore, one must remember that a bolus dose
of epinephrine is a bridge to either clinical improve-
ment or starting a vasopressor infusion, so it is impor-
tant to reassess and initiate the appropriate next step in
management. It is also important not to forget to assess
for alternate etiologies for hypotension in these patients
and address any treatable causes. Finally, although there
is theoretical safety based upon the previous data, for-
mal safety trials have not been performed. There are a
number of commonly described techniques to increase
the safety of using vasopressors through a peripheral IV
line. These include using a larger gauge and a more
proximal site when possible; maintaining continuous IV
fluids through the line between use; and closely
monitoring the extremity and having phentolamine
available at the bedside in case of complications.
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Future studies should assess this approach in larger
samples with special attention to patient-relevant
outcomes and safety data, as well as with different
vasopressor agents (e.g., norepinephrine).

CONCLUSION

This case series described the successful use of bolus
dose epinephrine to immediately treat refractory
hypotension in the post-arrest period. Bolus dose
epinephrine may be considered as a treatment for
post-arrest hypotension, but further studies should be
performed prior to routine use.
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