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Background: Epinephrine auto-injectors provide life-saving
prehospital treatment for individuals experiencing anaphylaxis
in community settings.

Objective: To determine the number, demographics, and
associated circumstances and outcomes of unintentional
injections from epinephrine auto-injectors.

Methods: We searched the databases of the American
Association of Poison Control Centers and the Food and Drug
Administration’s Safety Information and Adverse Event Report
System for these incidents as reported by members of the public
and by health care professionals.

Results: From 1994 to 2007, a total of 15,190 unintentional
injections from epinephrine auto-injectors were reported to US
Poison Control Centers, 60% of them from 2003 to 2007. Those
unintentionally injected had a median age of 14 years
(interquartile range, 8-35), 55% were female, and 85% were
injected in a home or other residence. Management was
documented in only 4101 cases (27 %), of whom 53% were
observed without intervention, 29% were treated, 13% were
neither held for observation nor treated, and 4% refused
treatment. In contrast, from 1969 to 2007, only 105
unintentional injections from epinephrine auto-injectors were
reported to MedWatch. Forty percent of these occurred
during attempts to treat allergic reactions. Injuries resulting in
permanent sequelae were rarely reported to either US Poison
Control Centers or to MedWatch.

Conclusion: The number of reported unintentional injections
from epinephrine auto-injectors increased annually from 1994
to 2007. To prevent these unintentional injections, improved
epinephrine auto-injector design is needed, along with increased
vigilance in training the trainers and in training and coaching
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the users, as well as efforts to increase public awareness of the
role of epinephrine auto-injectors in the first-aid treatment of
anaphylaxis in the community. (J Allergy Clin Immunol
2010;125:419-23.)
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Epinephrine is the drug of choice for the treatment of anaphy-
laxis.' Epinephrine auto-injectors are a key component in the
first-aid treatment of anaphylaxis in the community.** Ideally,
they should be simple and safe to use, but studies have demon-
strated that they are not.*®

People in the community who are at risk for anaphylaxis, or
who care for children or other at-risk individuals, require training
and regular coaching in the use of epinephrine auto-injectors.
Such training is not necessarily provided, and when it is, it cannot
be assumed that the physician or other health care professional
providing it knows how to demonstrate the use of an epinephrine
auto-injector correctly and safely.®”

Unintentional injections from epinephrine auto-injectors have
been reported infrequently in the medical literature in the past.'®Ina
systematic review, we described a total of 69 cases published in peer-
reviewed journals between 1989 and 2008 and noted that most cases
were reported between 2002 and 2008."" In addition, 2 recent ab-
stracts suggested that the rate of occurrence of unintentional injec-
tions from epinephrine auto-injectors might be increasing.lz’13

The purpose of this study was to estimate the number of
unintentional injections from epinephrine auto-injectors occur-
ring each year in the United States and to describe the demo-
graphics of those unintentionally injected and the associated
circumstances and outcomes. We hypothesized that unintentional
injections from epinephrine auto-injectors have been increasing
over time across all age groups. We tested this hypothesis by
reviewing reports of such injections to US Poison Control Centers
(PCCs) from 1994 to 2007 and reports to the US Food and Drug
Administration (FDA) from 1969 to 2007.

METHODS

The study protocol was approved by the Institutional Review Board at
Virginia Commonwealth University. The databases used to investigate reports
of unintentional injections from epinephrine auto-injectors were the American
Association of Poison Control Centers’ (AAPCC) databases, specifically the
Toxic Exposure Surveillance System up to and including 2005, and the
National Poison Data System after 2005. We also searched the FDA’s Adverse
Event Reporting System (AERS) database.

PCCs (AAPCC database)
We accessed the AAPCC database for reports collected from 1994 through

2007 as logged by each of the 61 PCCs. These PCCs use the Poisindex
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Abbreviations used
AAPCC: American Association of Poison Control Centers
AERS: Adverse Event Reporting System
FDA: US Food and Drug Administration
IQR: Interquartile range
PCC: US Poison Control Center

(Micromedex, Denver, Co) database to find information about drugs and other
substances by using product names and codes. Case records in the PCCs
databases reflect the information voluntarily reported by a member of the
public or a health care professional who telephones to report an exposure to a
substance and seek medical advice. This information is uploaded to the
AAPCC’s national databases. The PCCs are staffed by nurses, pharmacists,
and other health care professionals who are available to assist callers 24 hours
a day, 365 days of the year. The AAPCC is not able to verify the accuracy of
every report made to member PCCs. Collection of data is not standardized.
Additionally, because reporting is voluntary, some exposures may go unre-
ported to PCCs; therefore, the AAPCC database does not necessarily include
all national exposures to a given substance or product.'*

‘We searched the AAPCC database by EpiPen product distribution code. We
did not include Twinject, an epinephrine auto-injector available in the United
States since 2005, in the search because, to date, no product code for it is avail-
able in the AAPCC database.

We supplemented the information from the AAPCC database by contacting
6 geographically diverse PCCs (Southeast, Mid-Atlantic, Northeast, Central,
Southwest, and Northwest) in order to retrieve specific information that was
not uniformly available from all of the PCCs. This included the anatomical
location of the unintentional injection (finger, thumb, hand, etc.); specific
treatment, if any; and whether the unintentional injection occurred during an
attempt to aid someone having an acute systemic allergic reaction.

MedWatch and the FDA AERS database

In addition, we accessed the FDA’s AERS database, version 2.0.1, which
supports the FDA postmarketing surveillance program known as MedWatch.
This AERS database captures and monitors adverse events and medication errors
occurring with approved drugs and medical devices prescribed, dispensed, or
used by health care professionals and the medical product-using public.'> Re-
ports are received through telephone calls, faxes, e-mails, and letters. Those
posted to the website since 1996 are available for public review.

We searched for and captured additional information about epinephrine
auto-injector safety from the AERS database as reported from 1969 through
the end of 2007. Key words used in the search included EpiPen, Twinject,
epinephrine auto-injector, epinephrine autoinjector, adrenaline auto-injector,
and adrenaline autoinjector.

Statistical analysis

All descriptive analyses were performed using STATA 10.0 (StataCorp,
College Station, Tx). Data are presented as proportions (with 95% CI) or
medians (with interquartile range [IQR]).

RESULTS
Reports to PCCs (AAPCC database)

From 1994 to 2007, PCCs received 15,951 telephone calls
about exposures to epinephrine auto-injectors. After application
of specific exclusion criteria (see this article’s Fig E1 in the Online
Repository at www.jacionline.org), we identified 15,190 tele-
phone calls relating to unintentional injections from epinephrine
auto-injectors (Fig 1).

The number of reports of unintentional injections increased
annually during the 14 years studied (P < .001). This increase was
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FIG 1. Reports of 15,190 unintentional injections from epinephrine auto-
injectors were found in the AAPCC database from 1994 to 2007, inclusive.
The graph shows the number of reports by year. Ages are in years.

noted across all age groups (P < .001; Fig 1). Over 60% of unin-
tentional injections were reported from 2003 to 2007 inclusive.
Two-thirds of the unintentional epinephrine injections were
from EpiPen auto-injectors, while one-third were from EpiPen
Jr auto-injectors.

The median age of those unintentionally injected was 14 years
(range, 0-89 years; IQR, 8-35 years), with only 2% occurring in
people older than age 65 years. A slight majority of the uninten-
tional injections occurred in females. Most of the unintentional
injections occurred in a home or other residence (Table I). Almost
half of those unintentionally injected (44%) were managed on site
or at a non-health care facility, 31% were referred to a health care
facility by their primary care physician, and 23% with an uninten-
tional injection were already en route to a health care facility at
the time the PCC was called.

Documentation of the management of the unintentional
injections from epinephrine auto-injectors was available for
only 4101 (27%) of the cases due to the voluntary nature of the
reporting system and the incomplete information available. In
these 4101 cases, 49% of the clinical effects were described as
“minor,” 20% were described as “minimal clinical effects, not
followed,” and 15% were described as “moderate” (Table I). In
the 27% of cases where management was documented in a
health care facility, approximately half (54%) of the patients
were treated by observation alone without any intervention;
29% had treatment provided, although the nature of the treat-
ment was not known; 13% were neither held for observation
nor treated; and 4% refused treatment. In all, only 7.8% of
the 15,190 unintentional injections were treated (29% of the
4101 cases where management in a health care facility was
documented).

The findings in the 6 geographically diverse PCCs were
similar to those in the full AAPCC database. In addition, the
regional PCC data provided unique information about the body
site where the unintentional injections occurred: 76%, finger or
thumb; 14%, hand or palm; 6%, leg or thigh; and 4%, other.
The treatment provided was most commonly observation
(42%), comfort care (35%), warm soaks or compresses
(19%), or nitroglycerin paste applications (15%), with fewer
than 10% receiving phentolamine injections. Although PCC
personnel did not specifically ask those contacting them how
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TABLE I. Characteristics of unintentional injections from
epinephrine auto-injectors: AAPCC database
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TABLE Il. How the unintentional injections occurred as reported
to MedWatch (N = 105)

Variable No. (%) Description of how the unintentional injection occurred No. (%)
Type of epinephrine auto-injector* Person was trying to inject self or another person having 42 (40)
EpiPen 3,460 (66) an allergic reaction
EpiPen Jr 1,752 (34%) Person was trying to inspect, familiarize himself/herself 14 (13)
Age of person unintentionally injured® (y) with, or was holding, an epinephrine auto-injector when
0-5 2,500 (18) it “accidentally fired”
6-11 3,815 (27) Person was disposing of an epinephrine auto-injector 12 (11)
12-17 1,767 (12) Person was participating in an epinephrine auto-injector 8 (8)
18-65 5,893 (41) training session or demonstrating how to use an auto-injector
>65 263 (2) Person reached into an enclosed space, eg, purse, pencil case, 7(7)
Sex diaper bag and was unintentionally injected
Female 8,390 (55) Child was playing with an auto-injector 44
Location where unintentional injection Person found an epinephrine auto-injector and mistook it for 2(2)
occurred* a writing tool such as a highlighter
Home or other residence 12,968 (85) Person was trying to find out why an epinephrine auto-injector 1)
Other (school, workplace, public areat) 2,091 (15) apparently failed to fire
Severity Information about the incident was not available 15 (14)
No effects 977 (6)
Minor effectf 7,372 (49)
Minimal clinical effect, not followed§ 3,088 (20)
Mo.derate effect 2,247 (13) In these 105 reports, the median age was 34 years (range, 2-72
Major effectq 27 (0.2) .
Other# 1,479 (10) years; IQR, 24-44 years). Almost three-quarters of those unin-

*Numbers do not add up to 15,190 because the reporting system was voluntary, and
the reports did not necessarily include this information.

fFor example, park, amusement park.

}Signs and symptoms minimally bothersome, generally resolve rapidly with no
residual disability.

§No follow-up made because patient was expected to experience no more than a minor
effect.

|[More pronounced or prolonged than minor effect, treatment usually indicated.
qSignificant signs or symptoms.

#Not followed, judged as nontoxic exposure; or unable to follow, judged as potentially
toxic exposure; or unrelated effects.

the unintentional injection occurred, 4% of the PCC cases
were reported to involve injection into a digit during an
attempt at self-administration or an attempt to aid someone
having an allergic reaction. For most of these cases, the
outcome in the person experiencing the allergic reaction was
not described.

Half of the unintentional injections from epinephrine auto-
injectors occurred in children 17 years of age or younger. In this
subgroup of young patients, 70% of the unintentional injections
were from the EpiPen containing 0.3 mg epinephrine, and 30%
were from the EpiPen Jr containing 0.15 mg epinephrine.

Reports to MedWatch and the FDA AERS database

From 1969 to 2007, a considerably longer period than
encompassed in the AAPCC database, the preliminary AERS
database query returned only 403 reports. Eight of these reports
were made before October 31, 1997, and 395 were made after
November 1, 1997. After applying primary and secondary
exclusion criteria, we selected only reports in which an epineph-
rine auto-injector was considered to be a suspect medication and
in which the unintentional injection from an epinephrine auto-
injector had occurred in the United States. This resulted in 105
reports that met the predetermined criteria (see this article’s Fig
E2 in the Online Repository at www.jacionline.org).

tentionally injected were female, and more than one third were
health care professionals. Two of those unintentionally injected
were reported to develop severe local vasoconstriction and
degloving injury, resulting in amputation of a digit. Of the 105
reports, 90 (86%) contained information about how the incident
occurred. Of these, 40% of those unintentionally injected were
attempting to treat an allergic reaction, either in themselves or in
someone else. Outcomes in those who might have received a
decreased epinephrine dose, or no dose, were not described. The
circumstances surrounding the unintentional injections are listed
in Table II.

Prospective surveillance instrument

Based on the results of this study, the investigators developed a
surveillance instrument for collection of detailed information
about unintentional injections of epinephrine from auto-injectors.
The instrument is intended for use in a prospective trial in selected
PCCs (see this article’s Table E1 in the Online Repository at
www.jacionline.org).

DISCUSSION

The number of unintentional injections from epinephrine auto-
injectors has been underreported previously in the medical
literature.'>"! Here we observe that it appears to be increasing,
in parallel with the increased rate of occurrence of anaphy-
laxis'®?* and the high®>~® and increasing®' dispensing rates for
epinephrine auto-injectors. During the 14-year period studied,
more than 15,000 unintentional injections from epinephrine
auto-injectors were reported to the PCCs. The number of uninten-
tional injections increased steadily year by year, especially
between 2003 and 2006. Despite this, underreporting might
have occurred; for example, there might have been reporting
bias against phoning in about unintentional injections that led
to little or no injury, and health care professionals inadvertently
self-injecting epinephrine during training sessions might not
have reported the incidents due to embarrassment.
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Most of those unintentionally injected were not treated in a 3. Increasing public awareness of the role of epinephrine
health care facility after contact with PCCs. Although adverse auto-injectors in the first-aid treatment of anaphylaxis in

outcomes were not reported in a consistent manner, serious injury the community.
and permanent sequelae appeared to be rare. The necessity for

routine intervention after injection of epinephrine 1 mg/mL

(1:1,000) into a digit has recently been queried.”’

The PCC database and the AERS database have limitations as We thank Kirk L. Cumpston, DO, for assistance.
surveillance tools because the PCCs and the MedWatch system
are based entirely on voluntary reporting, likely underestimate the Clinical implications: The number of unintentional injections
number of incidents, and do not provide any mechanism for from epinephrine auto-injectors is increasing annually. This
capturing missing or additional information. During PCC tele- trend will be reversed by improved epinephrine auto-injector
phone calls, a basic template is used for recording information; design and by increased vigilance in training and coaching the
however, the centers do not use a uniform template, and to some users.
extent, the details captured depend on the specific needs, ques-

tions, and comments of the callers. REFERENCES

Similaﬂy, in the MedWatch reporting system, when informa- 1. Kemp SF, Lockey RF, Simons FER. Epinephrine: the drug of choice for anaphy-
tion is received through telephone calls, faxes, e-mails, or letters, laxis: a statement of the World Allergy Organization. Allergy 2008;63:1061-70.
a basic template is used for entering it into the AERS database, 2. Soar J, Pumphrey R, Cant A, Clarke S, Corbett A, Dawson P, et al. Emergency

. treatment of anaphylactic reactions: guidelines for healthcare providers. Resuscita-
but the voluntary nature of the reporting system means that tion 2008:77:157-69.

different people contacting MedWatch mlght focus on different . McLean-Tooke APC, Bethune CA, Fay AC, Spickett GP. Adrenaline in the treat-

aspects of the unintentional injection and the resulting injury, ment of anaphylaxis: what is the evidence? BMJ 2003;327:1332-5.

if any. 4. Simons FER. Anaphylaxis: evidence-based long-term risk reduction in the commu-
nity. Immunol Allergy Clin North Am 2007;27:231-48.

5. Simons FER. Anaphylaxis, killer allergy: long-term management in the commu-
nity. J Allergy Clin Immunol 2006;117:367-77.

w

The investigators have therefore developed a surveillance
instrument suitable for trial use in selected PCCs for systematic

collection of information about unintentional injections of epi- 6. Grouhi M, Alshehri M, Hummel D, Roifman CM. Anaphylaxis and epinephrine auto-
nephrine from auto-injectors, Surveillance mlght help to obtain injector training: who will teach the teachers? J Allergy Clin Immunol 1999;104:190-3.
insight into the so-called “lost dose hazard,” defined as the out- 7. Sicherer SH, Forman JA, Noone SA. Use assessment of self-administered epineph-
come of the anaphyl axis epi sode in a patient whose epinephrine rine among food-allergic children and pediatricians. Pediatrics 2000;105:359-62.
. . . . L . 8. Mehr S, Robinson M, Tang M. Doctor—how do I use my EpiPen? Pediatr Allergy
dose is either completely lost when unintentionally injected into Immunol 2007; 18:448-52.
another person, or partially lost due to profound vasoconstriction 9. Gosbee LL. Nuts! I can’t figure out how to use my life-saving epinephrine auto-
and delayed absorption from a digit or other small body space un- injector! Jt Comm J Qual Saf 2004;30:220-3.

intentionally self—injected.“ 10. Maguire WM, Reisdorff EJ, Smith D, Wiegenstein JG. Epinephrine-induced vaso-

. . . . . spasm reversed by phentolamine digital block. Am J Emerg Med 1990;8:46-7.
When more comprehensive information about unintentional |, b > P g y

. Simons FER, Lieberman PL, Read EJ, Edwards ES. Hazards of unintentional in-

injections from epinephrine auto-injectors is available based on jection of epinephrine from auto-injectors: a systematic review. Ann Allergy

surveillance, the next step will be to develop a protocol for Asthma Immunol 2009;102:282-7 (page 285).

triaging patients who have been injured fOllOWiIlg such uninten- 12. Muck A, Bebarta V, Borys D, Morgan D. Six years of acute unintentional epineph-

tional injections. As there is no consensus with regard to rine digital injections: lack of ischemia or significant systematic effects. Acad
. . R 1 - Emerg Med 2007;14:S196.

management of the unintentional njuries, 1t should eventually 13. Liebelt EL, King W. Outcome of parenteral epinephrine autoinjector exposures: a

be possible to perform randomized controlled trials of various 12 year review. Clin Toxicol (Phila) 2008;46:389.

treatment modalities. These mlght include trials of local Warming 14. American Association of Poison Control Centers (AAPCC). Available at: http:/
with soaks or compresses versus local application of nitroglycerin www.aapec.org. Accessed September 18, 2009.

ials of . . . 1vi 1 1i 15. United States Food and Drug Administration, Center for Drug Evaluation and
paste, or trials of various treatment regimens involving local in- Research: Adverse Event Reporting System. Available at: http://www.fda.gov/

jections of the a-adrenergic blocker phentolamine with or without cder/aers/default.htm. Accessed September 18, 2009.
lidocaine. 16. Lieberman P, Camargo CA Jr, Bohlke K, Jick H, Miller RL, Sheikh A, et al.
g
The FDA has issued guidance to the medical device industry Epidemiology of anaphylaxis: findings of the American College of Allergy,

regarding incorporation of human factors engineering principles Asthma and Immunology Epidemiology of Anaphylaxis Working Group. Ann
garding p g g princip Allergy Asthma Immunol 2006:97:596-602.

. . . . . : 28,29 :

1nto 1Improving the demgn and safety of medical devices. This 17. Clark S, Camargo CA Jr. Epidemiology of anaphylaxis. Immunol Allergy Clin
will lead to the development of epinephrine auto-injectors that are North Am 2007;27:145-63.

more intuitive to use and have intrinsically improved safety 18. Sheikh A, Alves B. Hospital admissions for acute anaphylaxis: time trend study.

features. BM1J 2000;320:1441.
. . .. . 19. Poulos LM, Waters AM, Correll PK, Loblay RH, Marks GB. Trends in hospitali-
In the meantime, there should be increased Vlgllance with zations for anaphylaxis, angioedema, and urticaria in Australia, 1993-1994 to
regard to prevention of unintentional injections from epinephrine 2004-2005. J Allergy Clin Immunol 2007;120:878-84.
auto-injectors. This should focus on 3 areas: 20. Gupta R, Sheikh A, Strachan DP, Anderson HR. Time trends in allergic disorders in

the UK. Thorax 2007;62:91-6.

L. Tra1n1ng the tra1ners—spec1ﬁcally, the health care profes- 21. Sheikh A, Hippisley-Cox J, Newton J, Fenty J. Trends in national incidence, life-

sionals such as physicians, nurses, pharmacists, and others time prevalence and adrenaline prescribing for anaphylaxis in England. J R Soc
who instruct patients and caregivers in how to use epineph- Med 2008;101:139-43.
rine auto-injectors.6'9 22. Lin RY, Anderson AS, Shah SN, Nurruzzaman F. Increasing anaphylaxis hospital-

9. Trainine and recularly coachine those who carry and use izations in the first 2 decades of life: New York State, 1990-2006. Ann Allergy
: g g y g y Asthma Immunol 2008;101:387-93.

eplnephrlne auto-injectors 1n the community on when 23. Decker WW, Campbell RL, Manivannan V, Luke A, St Sauver JL, Weaver A,
and how to use them correctly and Safely. et al. The etiology and incidence of anaphylaxis in Rochester, Minnesota: a report


http://www.aapcc.org
http://www.aapcc.org
http://www.fda.gov/cder/aers/default.htm
http://www.fda.gov/cder/aers/default.htm

J ALLERGY CLIN IMMUNOL
VOLUME 125, NUMBER 2

24.

25.

26.

from the Rochester Epidemiology Group. J Allergy Clin Immunol 2008;122:
1161-5.

Simons FER, Sampson HA. Anaphylaxis epidemic: fact or fiction? J Allergy Clin
Immunol 2008;122:1166-8.

Simons FER, Peterson S, Black CD. Epinephrine dispensing patterns for an out-of-
hospital population: a novel approach to studying the epidemiology of anaphylaxis.
J Allergy Clin Immunol 2002;110:647-51.

Camargo CA Jr, Clark S, Kaplan MS, Lieberman PL, Wood RA. Regional differ-
ences in EpiPen prescriptions in the United States: the potential role of vitamin D.
J Allergy Clin Immunol 2007;120:131-6.

217.

28.

29.

SIMONS ET AL 423

Fitzcharles-Bowe C, Denkler K, Lalonde D. Finger injection with high-dose
(1:1000) epinephrine: does it cause finger necrosis and should it be treated?
Hand 2007;2:5-11.

Gosbee JW. Conclusion: You need human factors engineering expertise to see de-
sign hazards that are hiding in “plain sight!”. Jt Comm J Qual Saf 2004;30:
696-700.

Kaye R, Crowley J. Guidance for industry and FDA premarket and design control
reviewers—medical device use—safety: incorporating human factors engineering
into risk management (issued on July 18, 2000). Available at: http://www.fda.
gov/cdrh/humfac/1497.html. Accessed September 18, 2009.

Receive tables of contents by e-mail

To receive tables of contents by e-mail, sign up through our Web site at
www.jacionline.org

Instructions

Log on and click “Register” in the upper right-hand corner. After completing the registration process,
click on “My Alerts” then “Add Table of Contents Alert.” Select the specialty category “Allergy”
or type The Journal of Allergy and Clinical Immunology in the search field and click on the
Journal title. The title will then appear in your “Table of Contents Alerts” list.

Alternatively, if you are logged in and have already completed the Registration
process, you may add tables of contents alerts by accessing an issue of the Journal
and clicking on the “Add TOC Alert” link.

You will receive an e-mail message confirming that you have been added to the
mailing list. Note that tables of contents e-mails will be sent when a new issue
is posted to the Web.



http://www.fda.gov/cdrh/humfac/1497.html
http://www.fda.gov/cdrh/humfac/1497.html

423.e1 SIMONS ET AL

Primary data retrieval from the
AAPCC database using EpiPen
product distribution codes

n = 15,951 included for review

n =15,233
potential

Primary Exclusion Criteria:

- Intentional injection during an allergic
reaction

- Not an epinephrine exposure (eg, another
medication)

- Not an epinephrine auto-injector (eg,
epinephrine in another dosage form such as
an ampule)

n =718 excluded

exposures
retrieved

Secondary Exclusion Criteria:

- After independent quality review,
additional medications and dosage forms
needed to be excluded

n =43 excluded

n = 15,190 potential
exposures

FIG E1. Outline of the strategy used to search reports to PCCs (AAPCC database).
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Primary Exclusion Criteria:
Primary data retrieval from - Epinephrine not a suspect medication
the AERS Database using - Intentional epinephrine exposure (eg,
search terms EpiPen, epinephrine used to treat an allergic reaction
Twinject, epinephrine auto- led to an adverse event such as heart
injector, epinephrine palpitations that was reported to MedWatch)
autoinjector, adrenaline - Exposure from an epinephrine dosage form
auto-injector, and other than an auto-injector (eg, epinephrine
adrenaline autoinjector: from an ampule)
n =403 included n = 247 excluded

Secondary Exclusion Criteria:
n = 156 potential | ——m8 ——
exposures - Duplicate reports
retrieved - Exposures reported from outside the United
States (eg, Europe, Australia, Japan)

n = 51 excluded

n = 105 potential
exposures

FIG E2. Outline of the strategy used to search reports to MedWatch (FDA AERS database).
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TABLE E1. Instrument for surveillance of voluntarily reported unintentional injections from epinephrine auto-injectors

Person reporting the unintentional injection (please check one):
Self (person who was unintentionally injected)
Parent
Health care professional
Other, please describe

Age of person who received the unintentional injection: years
Sex of person who received the unintentional injection:
Female Male
Weight of person who received the unintentional injection ( kg; __ 1bs)
Body part injected (please check one):
Finger
Thumb
Hand
Other (please describe)

Epinephrine auto-injector and dose (please check one)
EpiPen 0.3 mg
EpiPen 0.15 mg
Twinject 0.3 mg
Twinject 0.15 mg
Other, please state name of auto-injector and dose

Expiry date, if known

Where did the unintentional injection occur? (please check one)
Home
‘Work
School
Restaurant
Health care facility
Other, please describe

How did the unintentional injection occur? (please check one)
Trying to inject self during an allergic reaction
Trying to inject someone else having an allergic reaction
Familiarizing self with how to use epinephrine auto-injector
Using epinephrine auto-injector in training session
Trying to dispose of auto-injector

Reaching into enclosed space, eg. purse, where auto-injector was stored

Child playing with auto-injector
Other, please describe

Did the injured body part look/feel normal? Yes No
If no, please check all that apply:

Pale

Blue/purple

Cold

Numb

Painful

Tingling sensation

Other, please describe

Did the caller see the injured area? Yes No
Were there any symptoms elsewhere in the body? Yes No
If yes, please check all that apply:

Palpitations

Tremor

Headache

Dizziness

Other, please describe
Was the injured person assessed in a health care facility? Yes No
If yes, check all that apply:

Examined by a physician

Radiograph (x-ray)

Doppler ultrasound

Surgeon consulted

Other, please describe

Was treatment given in a health care facility? Yes No
If yes, check all that apply:
Warm compresses or warm soaks

(Continued)
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TABLE E1. (Continued )

Massage

Nitroglycerin paste
Phentolamine injection
Lidocaine injection

Antibiotic
Other treatment, please describe
If the injured person was seen in a health care facility, was he/she admitted? Yes No
Did the unintentional injection occur during the treatment of an allergic reaction? Yes ___ No ___

If yes, what happened to the person having the allergic reaction? (check one)
Recovered without getting any epinephrine from the auto-injector
Recovered after getting a partial epinephrine dose from the auto-injector
Recovered after getting an epinephrine injection from another auto-injector
Allergic reaction got worse
Died from the allergic reaction
Caller does not know what happened
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