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ILDERNESS MEDICAL SOCIETY ROUNDTABLE REPORT

ecommendations on the Use of Epinephrine in Outdoor

ducation and Wilderness Settings
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he Epinephrine Roundtable took place on July 27, 2008
uring the 25th Annual Meeting of the Wilderness Med-
cal Society (WMS) in Snowmass, CO. The panelists
ere, in alphabetical order:

Flavio Gaudio, MD—Assistant Professor, Emergency
Medicine, Weill Cornell Medical College, New
York. Physician Advisor, Cornell Outdoor Educa-
tion.

David Johnson, MD—Emergency Physician, Maine.
President, Wilderness Medical Associates (WMA).

Jay Lemery, MD—Secretary, Wilderness Medical So-
ciety. Assistant Professor, Emergency Medicine,
Weill Cornell Medical College, New York.

Frances Mock, JD—Attorney in recreation law, North
Carolina.

Tod Schimelpfenig, EMT—Curriculum Director, Wilder-
ness Medicine Institute, National Outdoor Leadership
School (NOLS), Wyoming.

Joanne Vitanza, MD—Physician in Asthma, Allergy,
and Immunology, Colorado.

Carl Weil, EMT—Director, Wilderness Medicine Out-
fitters, Colorado.

he WMS convened this roundtable to explore areas
f consensus and uncertainty in the field treatment of
naphylaxis. There is a paucity of data that address the
reatment of anaphylaxis in the wilderness. Anaphy-
axis is a rare disease, with a sudden onset and drastic
ourse that does not lend itself to study in randomized,
ontrolled trials. Therefore, the panel endorsed the
ollowing position based on the limited available ev-
dence, as well as expert consensus. The position
epresents the consensus of the panelists and is en-
orsed by the WMS.

The field treatment of anaphylaxis with injected epineph-
ine can be a life-saving procedure. This is true especially
hen access to standard medical care will be delayed due

o weather or geography. We therefore support the concept
hat properly trained, non-medical professionals, whose
ork responsibilities require them to provide emergency
edical care, be trained to appropriately administer epi-

ephrine for the treatment of anaphylaxis. h
Organizations that choose this expanded scope of
ractice for their staff should consult with legal counsel.
he relevant laws and regulations vary from state to state.
here such practice is not supported by legislation, we

ncourage and support all efforts to change existing laws or
ntroduce legislation supportive of this concept.

The following should be included in the organization’s
perating procedures and staff training curriculum:

. Assure that all staff authorized to treat anaphylaxis be
trained by qualified instructors or programs. Such
training should occur at regular intervals, and include a
review of the basic pathophysiology of anaphylaxis;
assessment of the patient’s signs and symptoms; meth-
ods of administering the treatment medications; and
potential complications and relative contraindications
of treatment.

. Institutional authorization of staff to administer the
patient’s own medication or that provided by the
organization.

. Develop an organizational field treatment protocol.

. Establish a quality-assurance program that includes
the following functions:
● protocol review process;
● review every reported incident of anaphylaxis or

allergic reaction;
● a plan and chain of responsibility for the purchase,

storage, and disposal of medication when the med-
ications are provided by the organization, and for
the disposal of all injection devices.

. Oversight that includes a medical consultant/advisor
or medical control.

otable points of the roundtable discussion are presented
elow for general interest. We have included sample
rotocols from 3 outdoor schools on the field use of
pinephrine and an edited transcript of the roundtable
iscussion as appendices to this article. They are avail-
ble on line at www.wemjournal.org.

egal Background

or decades, established schools in outdoor education

ave been carrying epinephrine into the field to treat the

http://www.wemjournal.org
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186 Gaudio et al
are but potentially life-threatening condition of anaphy-
axis. Recently, the legality of this practice has been
uestioned. Is it legal for a physician to write a prescrip-
ion for an organization rather than a specific individual?

oreover, is it legal for a non-medical professional with
rst-aid training to administer epinephrine, an injected
edication, in a medical emergency? The law on these

uestions varies state by state. For example, in North
arolina, physicians legally may train lay people to
dminister epinephrine in the field.1 In New York State,
eachers and camp counselors may also administer epi-
ephrine after appropriate training.2 In other states, there
re strict prohibitions on such administration. The pro-
ibited administration of a prescription drug may be
onsidered negligence even if the intent of the layperson
as to help the patient. Furthermore, malpractice insur-

nce excludes coverage of an illegal act.

ncidence of Anaphylaxis in the General Public and
n Outdoor Education

here are approximately 150 recognized anaphylactic
eaths from food allergies or insect stings per year in the
nited States.3 Lack of recognition may be associated
ith underdiagnosis of anaphylaxis. The majority of

naphylaxis fatalities are due to food allergies, especially
hose in adolescents and young adults, and asthma is a
isk factor for fatal anaphylaxis.4 If medications are
onsidered along with food allergies and insect stings as
auses of fatal anaphylaxis, then there are about 1500
eaths per year.5 Medication-induced fatal anaphylaxis
n average occurs in an older, adult population—often in
ospital or healthcare settings. Besides medications,
oods, and insect stings, anaphylaxis may also be in-
uced by cold temperatures and by exercise. Overall, the
isk of anaphylaxis in the general population is estimated
t .05% to 2%, with a smaller percentage at risk for fatal
naphylaxis.6 In life-threatening anaphylaxis, there is no
bsolute contraindication to properly dosed epinephrine
rom a vial or ampoule. The NOLS database records 2
ases of anaphylaxis in 20 years (2.5 million participant-
ays). In contrast, during the same period, NOLS also
ecords 149 cases of acute allergic reactions. Retrospec-
ive review of the NOLS data reveals that instructors
ppropriately administered epinephrine in the 2 cases of
naphylaxis and an anti-histamine in the 149 cases of
cute allergic reactions.7 There were no deaths among
he cases of anaphylaxis or acute allergic reactions.

ethods of Epinephrine Administration

pinephrine may be administered by auto-injector into the

nterior-lateral, mid-thigh. This method minimizes the pos- p
ibility of dosage error and reliably achieves effective se-
um drug concentration; 0.3 to 0.5 ml of the 1:1000 con-
entration of epinephrine may also be manually drawn from
vial or ampoule into a syringe with an attached needle and
dministered intramuscularly over the anterior-lateral, mid-
high. This method is far less expensive than using an
uto-injector and also achieves effective serum drug con-
entration but is more prone to operator error. Injection into
he anterior-lateral, mid-thigh by either method achieves
igher serum drug concentration than intramuscular or sub-
utaneous injection into the deltoid.8 In addition, auto-
njectors can administer epinephrine through clothing. Re-
ardless of the delivery method, 25% to 35% of anaphy-
axis victims require a second dose.9

dverse Outcomes From Field Administration of
pinephrine

here are reports of arrhythmias, stroke, and myocardial
nfarctions in people who received epinephrine for ana-
hylaxis.10 Most of these adverse events occurred in the
lderly, in individuals with pre-existing heart disease, in
atients who did not actually have anaphylaxis, or in
verdose situations. Indeed, a Colorado youth experi-
nced ventricular dysrhythmias and myocardial ischemia
rom an overdose of epinephrine after 2 emergency med-
cal technicians drew 9 times the recommended dose into
syringe.11 In this respect, auto-injectors or prepackaged
edication kits should decrease the possibility of over-

ose. On the other hand, in life-threatening anaphylaxis,
here is no absolute contraindication to properly dosed
pinephrine. It should also be noted that there is an
ncreased awareness of anaphylactic sequelae on the
eart itself and that ischemic electrocardiographic
hanges and dysrhythmias can occur in the absence of
pinephrine administration.12

uture Directions

n outdoor organization with responsibility for students at
isk for anaphylaxis—particularly children with asthma or
ood allergies, who may also be a long way from help—
hould require that such students carry personal auto-
njectors. However, a back-up system is necessary be-
ause even the simple auto-injector is not so simple to
se when a patient is in extremis. Therefore, outdoor
nstructors also should be trained to administer epineph-
ine. Legal protection for this rests on having each state
egislature or medical board approve the field adminis-
ration of epinephrine by trained outdoor instructors. In
ime, legislative change on the federal level should es-
ablish uniform protection in all 50 states. It may take

arents who have lost a child to anaphylaxis because
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pinephrine was not available to push through changes in
tate and federal laws, as happened in the Canadian
chool system with Sabrina’s Law.13

The relevant law need only say that field administra-
ion of epinephrine is an approved practice and that
hysicians may train others to administer it. In North
arolina, for example, the law specifies that a physician
ust provide training on matters such as the definition,

auses, symptoms, and treatment of anaphylaxis. The
aw need not require one method of administration over
nother—it may leave this issue to the discretion of the
hysician providing the training. Furthermore, the law
ould specify that a layperson may provide treatment
nly if a licensed medical provider is not on scene.
In summary, the roundtable panel endorsed the field

dministration of epinephrine under emergency conditions
y wilderness instructors who have received adequate train-
ng in the field recognition and treatment of anaphylaxis.

Flavio Gaudio, MD
Jay Lemery, MD

Department of Emergency Medicine
Weill Cornell Medical College

New York, NY

David Johnson, MD
Wilderness Medical Associates

Scarborough, ME.

ppendix

nline resources available through Wilderness and En-
ironmental Medicine www.wemjournal.org.

eferences

1. General Assembly of North Carolina. Session 2009-363.

House Bill 878. §143-509(9).
2. New York State Department of Health Website. Available
at: http://www.health.state.ny.us/nysdoh/ems/camp_
epipen.htm/. Accessed April 2, 2010.

3. AAAAI Board of Directors. Anaphylaxis in schools and
other childcare settings. J Allergy Clin Immunol. 1998;102:
173–176.

4. Bock SA, Munoz-Furlong A, Sampson HA. Fatalities due
to anaphylactic reactions to foods. J Allergy Clin Immunol.
2001;107:191–193.

5. Neugut AI, Ghatak AT, Miller RL. Anaphylaxis in the
United States: an investigation into its epidemiology. Arch
Intern Med. 2001;161:15–21.

6. Lieberman P, Camargo CA, Bohlke K, et al. Epidemiology
of Anaphylaxis. Ann Allergy Asthma Immunol. 2006;97:
596–602.

7. Schimelpfenig T. Epinephrine roundtable. Proceedings
of Wilderness Medical Society. July 29, 2008; Snow-
mass, CO.

8. Simons FE, Gu X, Simons KJ. Epinephrine absorption in
adults: intramuscular versus subcutaneous injection. J Al-
lergy Clin Immunol. 2001;108:871–873.

9. Pumphrey R. Anaphylaxis: can we tell who is at risk of a
fatal reaction? Curr Opin Allergy Clin Immunol. 2004;4:
285–290.

0. Sheikh A, Shehata YA, Brown SGA, Simons FER. Adren-
aline (epinephrine) for the treatment of anaphylaxis with
and without shock. Cochrane Database Systematic Rev.
2008;4:CD006312.

1. Davis CO, Wax PM. Prehospital epinephrine overdose
in a child resulting in ventricular dysrhythmias and
myocardial ischemia. Pediatr Emerg Care. 1999;15:
116 –118.

2. Sheikh A, Shehata YA, Brown SGA, Simons FER. Adren-
aline (epinephrine) for the treatment of anaphylaxis with
and without shock. Cochrane Database Systematic Rev.
2008;4:CD006312.

3. Ontario Ministry of Education Website. Available at:
http://www.edu.gov.on.ca/eng/healthyschools/anaphylaxis.

html. Accessed April 2, 2010.

http://www.wem.org
http://www.health.state.ny.us/nysdoh/ems/camp_epipen.htm/
http://www.health.state.ny.us/nysdoh/ems/camp_epipen.htm/
http://www.edu.gov.on.ca/eng/healthyschools/anaphylaxis.html
http://www.edu.gov.on.ca/eng/healthyschools/anaphylaxis.html


A

187.e1 Gaudio et al
PPENDIX A: Wilderness Medical Associates (DJ).
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PPENDIX B: National Outdoor Leadership School (TS).
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PPENDIX C: Wilderness Medicine Outfitters (CW).
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PPENDIX D: Edited transcript of the “Panel Discussion on the Use of Epinephrine in Outdoor
ducation and Wilderness Settings” at the 25th Wilderness Medical Society Annual Meeting.
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