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Dear Reader,
Utilization of push dose pressors (PDP, low doses of phenylephrine or epinephrine
administered IV push) during care of emergency medicine (EM) patients is increasingly
popular in EM free open access medical education (FOAMed) [1,2] with resultant

T

increased use in emergency department (ED) and intensive care unit (ICU) settings for

IP

peri-/post-intubation hypotension [3]. Due to prominence of this topic in FOAMed,

CR

indications are expanding to include bridge to continuous infusion vasopressors,

US

medication related hypotension during procedural sedation and anaphylaxis.

AN

This indication creep has potential detrimental effects, which are rarely discussed.
Concerns we have identified are:

M

1. Differences in patient populations regarding cause of hypotension

ED

2. Decreased considerations for usual management of disease, hypotension and
expected medication related adverse effects

CE

PT

3. PDP preparation during acute patient management and dose errors

We report PDP errors with phenylephrine and epinephrine at our institution. The first

AC

case, a post surgical patient with known blood loss/hypovolemic shock, developed
hypotension during transport. Optimization of medications the patient was receiving
(midazolam, fentanyl, hydromorphone) along with fluid resuscitation was not
implemented initially. Phenylephrine PDP and propofol were used instead to treat
hypotension and resultant hypertension. At presentation to ICU, phenylephrine “50” was
ordered and 50 mg (50 mg/5 mL vials available in ICU for continuous infusion admixing)
Medication Errors with Push Dose Pressors

ACCEPTED MANUSCRIPT
2
was administered instead of intended 50 mcg. The second case, a post-laminectomy
patient recently receiving norepinephrine continuous infusion for hemodynamic support,
developed atrial fibrillation with rapid ventricular rate and was treatment with diltiazem
IV boluses/continuous infusion. The patient developed asymptomatic hypotension and

T

phenylephrine PDP was ordered instead of fluid resuscitation/restarting norepinephrine

IP

(still at bedside) resulting in the entire phenylephrine pre-mixed syringe being

CR

administered by a physician, 1000 mcg [1000 mcg/10 mL], instead of intended 100 mcg.
Epinephrine errors occurred with 0.3 and 1 mg administered IV for angioedema/allergic

US

reaction (neither patient received intramuscular epinephrine) and 0.1 (100 mcg), 0.3, 0.5,

AN

and 1 mg IV administered to patients for hypotension instead of intended 5-20 mcg.
Adverse effects in phenylephrine and epinephrine cases were transient blood pressure

M

elevations (> 300 mm Hg), ST depressions, and QTc prolongation. These cases highlight

ED

our concerns using PDP in ED/ICU settings. In the phenylephrine cases, it appears that
PDP were the first resuscitation measure instead of fluid/blood administration. Also,

PT

better understanding of pharmacokinetics, adverse effects, and optimization of other

CE

medications the patient was receiving may have changed decision-making and prevented

AC

PDP administration.

FOAMed videos describe preparation of epinephrine PDP using cardiac arrest
epinephrine syringes [1], however in acute stressful situations there is confusion
regarding preparation and dose [4]. Since recent FOAMed discussions and
recommendations for IV epinephrine for anaphylaxis [2] there are more errors related to
this indication at our institution. Other near miss errors that we have encountered are
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ACCEPTED MANUSCRIPT
3
physicians asking for epinephrine mixed to 100 mcg/mL concentration (misinterpretation
of the 5-20 mcg dose vs. phenylephrine 100 mcg) and nurses asking to give 0.3 mg doses
IV since the patient has IV access. It seems that first line therapy with IM epinephrine
for anaphylaxis and initiation of fluids/norepinephrine for hypotension is not being

IP

T

considered.

CR

Furthermore, EM/ICU physicians are not traditionally trained in medication
manipulation. Phenylephrine (available 1 mg/mL) and epinephrine (available 1 mg/mL,

US

0.1 mg/mL) causes confusion regarding the number of dilutions to achieve the

AN

recommended mcg/mL concentration and dose. A proposed benefit of PDP is
availability at bedside, but we feel the time taken to manipulate these concentrations to

M

provide small doses of vasopressor actually take the same amount of time as admixing

ED

and initiating continuous infusion vasopressor. In some situations (e.g. peri-intubation
period) hypotension can be anticipated and having continuous infusion vasopressor ready

PT

at bedside would be a safer alternative due to increased familiarity. Some may argue that

CE

having pre-mixed PDP syringes available may alleviate this confusion, however in one

AC

case we describe a ten-fold medication error with pre-mixed phenylephrine syringes.

There are limited data regarding PDP use and safety in the ED/ICU. An evaluation of
phenylephrine PDP for peri-intubation hypotension in the ED found that use was not
systematic and 70% of patients ultimately received continuous infusion vasopressors [3].
Author’s conclude PDP are used as a “bridge to vasopressor infusion or aggressive fluid
resuscitation” which we would argue should be first line treatment. They infer that nonMedication Errors with Push Dose Pressors
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systematic use of phenylephrine may cause inadvertent negative effects for
undifferentiated hypotension due to worsening shock secondary to inadequate fluid
resuscitation. Although significant adverse effects were not seen in our patients past one
hour, there are several reports of epinephrine IV errors ranging from 0.04 – 1 mg with

T

significant adverse effects (intracerebral bleed, myocardial ischemia/infarction and

IP

dysrhythmias) [5-10]. There has been overwhelming positive support through FOAMed

AC

CE

PT

ED

M

AN

US

medication errors, patient safety, and potential risk.

CR

for PDP, but we believe it is important to present an opposing discussion regarding
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