Michigan EMS
Medication In-Service: Push Dose Epinephrine

Instructor Resource Guide
Format: Lecture
Purpose: This EMS continuing education (CE) is designed to familiarize Michigan’s
Southeast Region paramedics with the administration of push dose epinephrine when
indicated by protocol. The Southeast Region includes the following medical control
authorities (MCA):
•
•
•
•

Detroit East MCA (DEMCA)
Genesee County MCA
Health Emergency Medical Services
(HEMS) MCA
Lapeer County MCA

•
•
•
•
•

Macomb County MCA
Monroe County MCA
Oakland County MCA
St. Clair County MCA
Washtenaw/Livingston MCA

Please contact the OCMCA by email at QI@OCMCA.org with any questions
regarding the contents of this Instructor Resource Guide.
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The following lesson plan and outline have been provided to the Southeast Regions MCAs and LSAs.
You may use this information to apply for EMS credits, as needed.

Lesson Plan
Specific Topic Title: Medication In-Service – Push Dose Epinephrine
Credit Category: Preparatory
Credits: MFR: 0 L

EMT: 0 L

SPEC: 0 L

EMT-P: 0.5 L

I/C: 0 L

Format: 30-minute lecture
Presenter: TBD
Date: TBD
Time Duration: 30 minutes
CE Description: This EMS continuing education (CE) is designed to familiarize Michigan’s Southeast Region paramedics
with the administration of push dose epinephrine when indicated by protocol. This will include an overview of the
pharmacokinetics and pharmacodynamics of push dose epinephrine as well as a detailed description of when and how
EMS providers should administer push dose epinephrine. The Southeast Region includes the following medical control
authorities (MCA):
•
•
•
•

Detroit East MCA (DEMCA)
Genesee County MCA
Health Emergency Medical Services (HEMS)
MCA
Lapeer County MCA

•
•
•
•
•

Macomb County MCA
Monroe County MCA
Oakland County MCA
St. Clair County MCA
Washtenaw/Livingston MCA

Rationale: On June 1, 2018 the Southeast Region will begin utilizing the new State of Michigan EMS protocols that
include the use of push dose epinephrine. This is a new medication for paramedics in the Southeast Region. This training
is designed to ensure paramedics are able to safely and effectively deliver push dose epinephrine as directed by protocol.
Course Objectives:
By the conclusion of this course the student will be able to:
• Identify the supplies necessary to prepare push dose epinephrine, as well as their location in the SEM Drug Box.
• Describe the pharmacokinetics and pharmacodynamics of push dose epinephrine.
• List the indications and contraindications of push dose epinephrine.
• Describe how to administer push dose epinephrine, as well as list the applicable medication concentration, route
and dose per the applicable protocols.
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Course Outline
1. Introduction
a. As of June 1, 2018, the following medications were added to the Southeast Michigan Regional Medication
Boxes (SEM Drug Box).
• Ketamine
• Ketorolac (Toradol)
• Push Dose Epinephrine
• Ondansetron (Zofran) ODT
b. What is push dose epinephrine?
2. Identify the supplies necessary to prepare push dose epinephrine, as well as their location in the SEM
Drug Box.
a. Location of epinephrine and the supplies necessary to prep for push dose epinephrine administration in
the SEM Drug Box schematic.
b. How to prepare push dose epi
3. Describe the pharmacokinetics and pharmacodynamics of epinephrine.
a. Class of medication
b. Mechanism of action
c. Packaged concentration
d. Route of administration
e. Onset and duration of action
f. Side effects
4. List the indications and contraindications of push dose epinephrine.
a. Indications
b. Contraindications
5. Describe how to administer push dose epinephrine, as well as list the applicable medication
concentration, route and dose, per the applicable protocols.
a. Shock (general treatment section)
b. Return of Spontaneous Circulation (ROSC) (general treatment section)
c. Bradycardia (adult cardiac section)
d. Pulmonary Edema/CHF (adult cardiac section)
e. Administration - Step by Step
f. Section 9 Medications – Epinephrine 9-22
6. Conclusion
Total course length: 30 minutes
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Course Content
1.

Introduction
a.

As of June 1, 2018, the following medications were added to the Southeast Michigan Regional
Medication Boxes (SEM Drug Box):
• Ketamine
• Ketorolac (Toradol)
• Push Dose Epinephrine
• Ondansetron (Zofran) ODT
This CE course will introduce push dose epinephrine as a prehospital treatment for emergency medical
conditions previously treated by dopamine. This CE course will focus on how to prepare epinephrine for push
dose administration as well as the applicable protocols, pharmacokinetics and pharmacodynamics of
epinephrine, and the indications and contraindications for treatment.
Paramedics in the Southeast Region are already familiar with epinephrine 1mg/10mL and 1mg/mL
concentrations. This course will detail the specific steps required to administer push dose epinephrine utilizing
the 1mg/10mL (also known as 0.1mg/mL) concentration, when indicated by protocol.

b. What is push dose epinephrine?
Push dose epinephrine is a short acting therapy now utilized instead of dopamine infusions to treat patients
suffering from hypotension refractory to fluid administration, symptomatic bradycardia, and non-hypovolemic
shock. Push dose epinephrine involves administering frequent, low dose boluses of epinephrine to patients
suffering from the aforementioned conditions.
Push dose epinephrine is NOT prepacked in the SEM medication box. Paramedics must create push
dose epinephrine prior to administration:
•

Push dose epinephrine = 0.1mg of epinephrine in a 10mL solution
o 0.1mg = 10mcg

•

Push dose epinephrine = 100mcg/10mL (10mcg/mL)

To create push dose epinephrine 100mcg/10mL (10mcg/mL):
•

Dilute 1mL (0.1mg) of epi 1mg/10mL (prefilled syringe) with 9mL NS.
o This creates 0.1mg of epinephrine in a 10mL solution, which equals our desired
100mcg/10mL (10mcg/mL)
NOTE - In the case of an epinephrine 1mg/10mL prefilled syringe shortage your SEM Drug Box may be
supplied with a kit containing the following items:
•
Epinephrine 1mg/mL (vial or ampule)
•
10mL syringe and needle
•
10mL vial of NS
If this is the case, you’ll need to first create your own epinephrine 1mg/10mL with the supplies, listed above
before you can create push dose epinephrine 100mcg/10mL (10mcg/mL).
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2. Identify the supplies necessary to prepare push dose epinephrine, as well as their location in the SEM
Drug Box.
a.

Location of epinephrine in the SEM Drug Box schematic.
Push dose epinephrine is not pre-packaged in the SEM Drug BOX. EMS providers are required to dilute
epinephrine 1mg/10mL with normal saline to create push dose epinephrine, which is a 10mcg/mL
concentration.
All supplies required to prepare push dose epinephrine are available in the SEM Drug Box, which include a
combination of the following:
•

Epinephrine 1mg/10mL (see figure A.)
In most cases, you’ll find a prefilled syringe of epinephrine 1mg/10mL.
o Location: Bottom shelf, far right corner (see figure B.)
Figure A

Figure B

NOTE: Most of the time, your SEM Drug Box will contain epinephrine 1mg/10mL stocked, as shown in
figure A. However, sometimes there is a shortage of this medication. In the case of an epinephrine
1mg/10mL prefilled syringe shortage, your SEM Drug Box may be supplied with a kit in the bottom right
corner (figure B.), which contains the necessary materials to produce a full 10mL syringe with epinephrine
1mg/10mL. In the case of a shortage, the 1mg/10mL prefilled epinephrine syringes will be replaced with a
kit containing the following:
•
Epinephrine 1mg/mL supplied as a 1mL vial (figure C.) or ampule (figure D.)
•
10mL syringe, needle and 10mL of normal saline (figure E.)
Figure C

Figure D

OR
Use the supplies, listed above, to create a full 10mL syringe with epinephrine 1mg/10mL:
1. Draw up 1mL from the epinephrine 1mg/mL (vial or ampule) into the 10mL syringe.
2. Draw up an additional 9mL of normal saline into the same 10mL syringe.
3. You now have epinephrine 1mg/10mL.
Once you have full 10mL syringe with epinephrine 1mg/10mL, you can now create push dose epi
100mcg/mL (10mcg/mL). Essentially, you’ve created your own epinephrine 1mg/10mL prefilled
syringe.
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•

10mL syringe (see figure F.)
o Location: Bottom shelf, in the bag with the all syringes (see figure G.)
Figure F

•

Figure G

Normal Saline, which may be supplied as a prefilled syringe (see figure H.) or a vial (see figure I.)
o Location: Center of the top shelf, towards the back (see figure J.)
Figure H

Figure I

Figure J

OR
NOTE:
•
If you utilize the vial of saline you’ll also need a needle to draw the saline from the container.
•
If you utilize the prefilled syringe you will not need to utilize an empty 10mL syringe (Figure E.)

•

Stopcock (see figure K.)
o Location: Top shelf, in the far right corner (see figure L.)
Figure K

•

Figure L

IV Additive Label (see figure M.)
o Location: Top shelf, in the far right corner (see figure N.)
Figure M

Figure N

NOTE: The supplies to prepare push dose epinephrine supplies will not be supplied in the A-Packs.
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b.

How to prepare push dose epi.
The following applies to situations where prefilled epinephrine 1mg/10mL is supplied in the SEM Drug
Box:
1.

Gather supplies.
• Epinephrine 1mg/10mL
• 10mL syringe, needle and 10mL vial of normal saline OR a prefilled 10mL syringe of normal
saline
• Stopcock
• IV additive label

2.

Dilute 1mL of epinephrine 1mg/10mL with 9mL of normal saline (NS). To do this:
a.

Draw 9mL of normal saline into the 10mL syringe.
If a prefilled syringe containing 10mL of normal saline is available, eject 1mL of normal saline to
obtain 9mL of normal saline in the syringe.

b.

Attach stopcock to 10mL syringe.

c.

Then, transfer 1mL (0.1mg) of epinephrine 1mg/10mL into the 10mL syringe of NS.
This produces an epinephrine concentration of 10mcg/mL. The total amount of epinephrine in the
entire 10mL syringe is 100mcg of epinephrine.

d.

Shake the medication well to evenly mix the medication is with the NS

3.

Label the syringe “Push dose epinephrine 10mcg/mL”.
IV additive labels are available in top shelf of the drug box in the right rear compartment.

4.

Confirm medication and concentration with a partner prior to administration
The correct medication and concentration is epinephrine 10mcg/mL. Always confirm this with a partner.

5.

Administer the necessary dose and volume, per protocol

NOTE: The following applies to situations where there is a shortage of epinephrine 1mg/10mL prefilled
syringes:
OCMCA EMS Advisory 027 indicates that in the event of an epinephrine 1mg/10mL prefilled syringe
shortage, paramedics will have to produce their own using the following supplies from a “kit”:
•

Epinephrine 1mg/mL (vial or ampule), a 10mL syringe, needle and a 10mL vial of NS.

These supplies will be located in a kit in the bottom right corner of the SEM Drug Box. Directions to produce
epinephrine 1mg/10mL will be included with the supplies, which state the following:
1. Draw up 1mL from the epinephrine 1mg/mL (vial or ampule) into the 10mL syringe.
2. Draw up an additional 9mL of normal saline into the same 10mL syringe.
3. You now have epinephrine 1mg/10mL.
Once you have created your own epinephrine 1mg/10mL in a full 10mL syringe, take it one step further to create
push dose epinephrine 100mcg/10mL (10mcg/mL) (see steps above).
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3.

Describe the pharmacokinetics and pharmacodynamics of epinephrine.
a.

Class of medication
Epinephrine is a sympathomimetic catecholamine.

b.

Mechanism of action
Epinephrine affects alpha 1 and 2 receptors as well as beta 1 and 2 receptors. This results in widespread
vasoconstriction and increased heart rate. Both of these effects are desirable for managing patients presenting
with bradycardia, hypotension, or shock.

c.

Packaged concentration
The epinephrine concentration necessary for push dose epinephrine administration is 10 mcg/mL. Push dose
epinephrine is administered from a 10mL syringe containing a total of 100 mcg (10 mcg/mL). Again, push dose
epinephrine is not pre-packaged in the SEM Drug BOX. EMS providers are required to dilute epinephrine 1
mg/10 mL with normal saline to create a push dose epinephrine concentration of 10 mcg/mL in a 10 mL
syringe.

d.

Route of administration
Push dose epinephrine is administered rapid IV/IO push.

e.

Onset and duration of action
Push dose epinephrine has a rapid onset and effects are observed in less than 1 minute. The effects typically
last 5 to 10 minutes.

f.

Side effects
Epinephrine is a sympathomimetic medication, meaning its action mimics the effects of the sympathetic
nervous system. The sympathetic nervous system is one of two main divisions of the autonomic nervous
system that activates the body’s “fight or flight” response. The sympathetic nervous system is typically activated
in response to a perceived threat; Heart rate increases, bronchi dilate, alertness increases, pupils dilate, and
skeletal muscles contract.
Following epinephrine administration, expect similar side effects to occur. After epinephrine administration,
patients may develop symptoms, such as:
• Anxiety
• Nausea and vomiting
• Tachycardia and palpitations
• Angina
• Hypertension
• Tremors and even chills
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4.

List the indications and contraindications of push dose epinephrine.
a.

Indications
Push dose epinephrine SHOULD be administered in the following situations:
•

Shock (general treatment section)
Push dose epinephrine is included in the Shock to manage a patient presenting with signs of shock
and hypotension that has not responded to a fluid bolus. This protocol indicates that EMS providers
should administer push dose epinephrine to patients presenting with signs of shock and hypotension
that is not corrected with a fluid bolus.

•

Return of Spontaneous Circulation (ROSC) (general treatment section)
Push dose epinephrine is included in the Return of Spontaneous Circulation (ROSC) to manage a
patient presenting with hypotension that has not responded to a fluid bolus.

•

Bradycardia (adult cardiac section)
Push dose epinephrine is included in the Bradycardia to manage a patient presenting with persistent
symptomatic bradycardia. Serious symptomatic bradycardia is defined by protocol as a heart rate less
than 60 bpm and hypotension or shock. This protocol indicates that EMS providers should administer
push dose epinephrine after atropine and transcutaneous pacing is unsuccessful.

•

Pulmonary Edema/CHF (adult cardiac section)
Push dose epinephrine is included in the Pulmonary Edema/CHF to manage a patient presenting with
hypotension and signs/symptoms of shock. This protocol indicates that, EMS providers should
administer push dose epinephrine to pulmonary edema/CHF patients presenting with a blood pressure
of less than 100mmHg and signs/symptoms of shock after obtaining online Medical Control approval
prior to administration.

b.

Contraindications
Per protocol, epinephrine has no contraindications.
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5.

Describe how to administer push dose epinephrine, as well as list the applicable medication concentration,
route and dose, per the applicable protocols.
a.

Shock (general treatment section)
Push dose epinephrine is included in the Shock to manage a patient presenting with signs of shock and
hypotension that has not responded to a fluid bolus. This protocol indicates that EMS providers should
administer push dose epinephrine to patients presenting with signs of shock and hypotension that is not
corrected with a fluid bolus.
Per this protocol, administer push dose epinephrine as follows:
First, obtain vascular access and administer fluids

Then, if hypotension persists:

How to administer push dose epinephrine, per Shock (General Treatment Section)
Push dose epinephrine should only be administered to patients presenting with shock and hypotension
that persists following a fluid bolus. Hypotension is considered a systolic blood pressure less than
90mmHg. The standard fluid bolus is 1 liter of normal saline, which may be repeated up to 2 liters with
online Medical Control approval. The standard pediatric fluid bolus is 20mL/kg of normal saline, which
may be repeated once up to 40mL/kg with online Medical Control approval. Titrate administration to
maintain a blood pressure greater than 90mmHg.
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b.

Return of Spontaneous Circulation (ROSC) (general treatment section)
Push dose epinephrine is included in the Return of Spontaneous Circulation (ROSC) to manage a patient
presenting with hypotension that has not responded to a fluid bolus. The standard adult fluid bolus is 1 liter of
normal saline, which may be repeated up to 2 liters with online Medical Control approval. The standard
pediatric fluid bolus is 20mL/kg of normal saline, which may be repeated once up to 40mL/kg with online
Medical Control approval.
Per protocol, hypotension is defined as a systolic blood pressure less than 90mmHg. This protocol indicates
that EMS providers should administer push dose epinephrine to ROSC patients presenting with hypotension
that is not corrected with a fluid bolus.
Per this protocol, administer push dose epinephrine as follows:
Obtain vascular access and treat hypotension, as needed.

Then, if hypotension persists:

How to administer push dose epinephrine, per Return of Spontaneous Circulation (ROSC)
(General Treatment Section)
Push dose epinephrine should only be administered to ROSC patients with hypotension that persists
following a fluid bolus. Hypotension is considered a systolic blood pressure less than 90mmHg. The
standard adult fluid bolus is 1 liter of normal saline, which may be repeated up to 2 liters with online
Medical Control approval. The standard pediatric fluid bolus is 20mL/kg of normal saline, which may be
repeated once up to 40mL/kg with online Medical Control approval. EMS providers should administer
push dose epinephrine to correct this hypotension. Titrate administration to maintain a blood pressure
greater than 90mmHg.
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c.

Bradycardia (adult cardiac section)
Push dose epinephrine is included in the Bradycardia to manage a patient presenting with persistent
symptomatic bradycardia. Serious symptomatic bradycardia is defined by protocol as a heart rate less than 60
bpm and hypotension or shock. This protocol indicates than EMS providers should administer push dose
epinephrine after atropine and transcutaneous pacing is unsuccessful.
Per this protocol, administer push dose epinephrine as follows for the adult patient:

Begin the dosage at 1mL (10mcg) and monitor for the desired effect. If this is not achieved, the repeat
dosage may be increased to 2mL (20mcg).
How to administer push dose epinephrine, per Bradycardia (adult cardiac section)
Push dose epinephrine should only be administered to patients presenting with persistent symptomatic
bradycardia after atropine and transcutaneous pacing have been unsuccessful.
NOTE: Push dose epinephrine is NOT indicated for pediatric symptomatic bradycardia. Per
Pediatric Bradycardia (Pediatric Cardiac Section), administer epinephrine 1mg/10mL, as follows:
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d.

Pulmonary Edema/CHF (adult cardiac section)
Push dose epinephrine is included in the Pulmonary Edema/CHF to manage a patient presenting with
hypotension and signs/symptoms of shock. This protocol indicates than EMS providers should administer push
dose epinephrine to pulmonary edema/CHF patients presenting with a systolic blood pressure of less than
100mmHg and sign/symptoms of shock. This protocol requires online Medical Control approval prior to
administration.
Per this protocol, administer push dose epinephrine as follows:

The adult dose is 1-2mL (10-20mcg) IV/IO. This is repeated every 3 to 5 minutes as needed. This
should be titrated to maintain a systolic blood pressure greater than 90mmHg.
Begin the dosage at 1mL (10mcg) and monitor for the desired effect. If this is not achieved, the repeat
dosage may be increased to 2mL (20mcg).
How to administer push dose epinephrine, per Pulmonary Edema/CHF
Push dose epinephrine should only be administered to patients presenting with a systolic blood
pressure less than 100mmHg and signs/symptoms of shock. Online Medical Control approval is
required for approval to administer push dose epinephrine in the protocol.
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e.

Administration - Step by Step:
1.

Prepare push dose epinephrine
See section 2. B. “How to prepare push dose epi” for details.

2.

Verify the correct medication concentration and dose
Concentration (all applications): 10mcg/mL
Protocol

Indication

Dose

Shock
(general treatment
section)

If hypotension
persists after IV/IO
fluid bolus, administer
Epinephrine by push
dose (dilute boluses).

Adult:
1. Administer 10-20mcg (1-2mL Epinephrine 10
mcg/mL)
2. Repeat every 3-5 minutes
3. Titrate to SBP greater than 90mm/Hg

And/or
Return of
Spontaneous
Circulation (ROSC)
(general treatment
section)
Bradycardia
(adult cardiac section)

Pulmonary
Edema/CHF
(adult cardiac section)

Pediatric:
1. Administer 1mcg/kg (0.1mL/kg Epinephrine
10mcg/mL)
2. Maximum dose 10mcg (1mL)
3. Repeat every 3-5 minutes
For patients with
persistent
symptomatic
bradycardia
(refractory to atropine
administration and
TCP), administer
Epinephrine by push
dose (dilute boluses).

Adult:
1. Administer 1-2mL
2. Repeat every 3 to 5 minutes
3. Titrate SBP greater than 90mm/Hg

If BP is less than 100
mmHg and
signs/symptoms of
shock, administer
Epinephrine by push
dose (dilute boluses).

Adult:
1. Administer 1-2mL every 3 to 5 minutes and
titrate SBP greater than 90mm/Hg.

Pediatric:
•
Push dose epinephrine is NOT indicated for
pediatric bradycardia.
•
Pediatric Bradycardia (Pediatric Cardia
Section) 6-2 for details

Always verify the correct concentration, dose and volume with a partner prior to administration.
3.

Administer the medication
Push dose epinephrine is administered rapid push via IV/IO. When administering IV utilize a large vein
such as an antecubital, when available.

4.

Monitor the patient
After administration monitor the patient for the desired effect of push dose epinephrine. Remember the
medication will take effect within one minute. The goal of administering push dose epinephrine is to
improve hypotension or bradycardia. Monitor for any change in patient condition.
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f.

Section 9 Medications – Epinephrine 9-22
Every medication available in the SEM Drug Box and A-Pack is now detailed in “Section 9 Medications” of the
State of Michigan EMS Protocols (Click here to access the digital link). Push dose epinephrine is included in
Epinephrine Medication Section 9-22. EMS providers should utilize this as a quick reference or refresher. The
following information relevant to the Michigan State Protocols is found in this protocol:
§ Applicable Protocols
§ Indications
§ Contraindications
§ Dosing:
• Adult
• Pediatrics
§ Expected Effects
§ Side Effects
Please inform all personnel of the valuable information contained in the Medication Section. This is a new
addition to the State of Michigan protocols and is valuable resource.

6.

Conclusion
The addition of push dose epinephrine provides an effective means to rapidly treat critical patients. When properly
administered as directed by protocol, push dose epinephrine effectively manages bradycardia and hypotension that is
not corrected with a fluid bolus.
Thank you for your participation in this continuing education. Please forward any questions or concerns regarding the
content of this instructor resource guide to the OCMCA:
Email: QI@OCMCA.ORG
Phone: 248-975-9704

Michigan EMS
Instructor Guide
Medication In-Service: Push Dose Epinephrine
Bibliography
1.
2.
3.

Cole, Jon B. “Push Dose Vasopressors in the Emergency Department: First, Do No Harm; Second, More
Evidence Is Needed.” Annals of Emergency Medicine, 2017,
pdfs.semanticscholar.org/3061/fe3c41137f8918dbdf688213769fecdc863e.pdf.
Holden, Devin, et al. “Safety Considerations and Guideline-Based Safe Use Recommendations for ‘Bolus-Dose’
Vasopressors in the Emergency Department.” Annals of Emergency Medicine, vol. 71, no. 1, Jan. 2018, pp. 83–
92., www.annemergmed.com/article/S0196-0644(17)30475-4/fulltext.
Weingart , Scott. “Push-Dose Pressors for Immediate Blood Pressure Control.” Clinical and Experimental
Emergency Medicine, 30 June 2015, pp. 131–132., ceemjournal.org/journal/view.php?number=45.

