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REVIEW

International recommendations 
on epinephrine auto-injector doses often differ 
from standard weight-based guidance: a review 
and clinical proposals
Sten Dreborg1  , Graham Walter2,3   and Harold Kim2,3,4*   

Abstract 

Background: In anaphylaxis, the dosing of injectable epinephrine in medical settings has been arbitrarily 
recommended to be 0.01 mg/kg of body weight. For ethical reasons, there have been no dose–response studies or 
double-blind studies performed on patients with active anaphylaxis. Intramuscular delivery of epinephrine has been 
the standard. Auto-injectors for use in the treatment of anaphylaxis are available in four strengths (0.1, 0.15, 0.3, and 
0.5 mg). However, in many countries, only the 0.15 and 0.3 mg strengths are available. Consequently, many adult, 
heavy patients are prescribed the 0.3 mg dose, which may result in only one-fifth to one-third of the recommended 
weight-based dose being administered in heavy patients experiencing anaphylaxis. Underdosing may have therefore 
contributed to mortality in anaphylaxis.

Objective: To review the doses of epinephrine recommended for the treatment of anaphylaxis in the community, 
and assess whether recommendations should be made to increase dosing for heavy adult patients in hopes of 
avoiding future deaths from anaphylaxis.

Methods: We reviewed multiple national and international recommendations for the dosing of epinephrine. We also 
reviewed the literature on adverse drug reactions from epinephrine, lethal doses of epinephrine, and epinephrine 
dose-finding studies.

Results: The majority of national and regional professional societies and authorities recommend epinephrine 
delivered by auto-injectors at doses far lower than the generally accepted therapeutic dose of 0.01 mg/kg body 
weight. Furthermore, we found that the recommendations vary even within regions themselves.

Conclusions: We suggest prescribing more appropriate doses of epinephrine auto-injectors based on weight-based 
recommendations. There may be some exceptions, such as for patients with heart disease. We hypothesize that these 
recommendations will lead to improved outcomes of anaphylaxis.
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Introduction
Epinephrine was first synthesized in 1904 independently 
by Friedrich Stolz [1] and Henry Drysdale Dakin [2]. 
Clinically, epinephrine is known to increase patient 
blood pressure, heart rate, and stroke volume, and have 
potent anti-asthmatic and anti-allergic properties. Thus, 
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epinephrine has been the drug of choice for the treatment 
of severe allergic reactions for more than a century.

Within healthcare settings, epinephrine drawn from 
an ampoule and injected with a needle and syringe has 
been recommended for the treatment of systemic allergic 
reactions/anaphylaxis within health-care settings, using 
the internationally accepted (but not properly studied) 
dose of 0.01  mg/kg body weight. Historically, prefilled 
syringes were used for the treatment of anaphylaxis in the 
community. From the introduction of epinephrine auto-
injectors in 1979 [3], the increased uptake of this delivery 
method has allowed caregivers, partners, and patients 
themselves to treat systemic allergic reactions. However, 
for economic reasons, epinephrine auto-injectors have 
not been used in most regions of the world, and have 
sometimes been replaced by prefilled syringes and 
needles.

Even when patients have access to epinephrine auto-
injector(s) during reactions in the community, there 
have been documented cases of fatal anaphylaxis. Some 
possible reasons include prescription for an auto-injector 
with too low a dose or with a too short needle for skin 
to muscle distance, patients not using their auto-injector 
due to fear of the local pain/discomfort of injections, 
patients not possessing a second auto-injector on-hand 
when the first injection does not improve symptoms, 
anaphylaxis occurring in a remote area where supportive 
medical assistance is not within reasonable distance, and 
injection being performed too late in relation to the onset 
of symptoms.

In this review, we will present the available data on the 
dose of epinephrine injected by commercially available 
auto-injectors with fixed epinephrine content. To avoid 
further deaths from anaphylaxis in overweight or obese 
adults, we will justify a proposal for higher dosing of 
epinephrine auto-injectors, particularly as it pertains to 
adult women with higher body mass indices.

Auto‑injector doses recommended by professional 
societies and authorities
There are several dose recommendations for epinephrine 
auto-injectors as agreed upon by allergy societies and/
or authorities. These doses are typically based upon 
the recommended in-hospital dosing of 0.01  mg (mg) 
epinephrine per kilogram (kg) body weight for the 
treatment of systemic allergic reactions; an amount which 
has yet to be studied scientifically. As demonstrated 
in Table  1, medication delivered by each fixed dose 
auto-injector often differs greatly from the 0.01  mg/kg 
recommendation. Importantly, most jurisdictions have 
only two or three fixed doses of epinephrine available as 
auto-injectors.

In conducting this review, we noted the 
recommendations by the World Allergy Organization 
(WAO), the European Academy of Allergy and Clinical 
Immunology (EAACI), the Australian Society of Clinical 
Immunology and Allergy (ASCIA), the Canadian Society 
of Allergy and Clinical Immunology (CSACI), the 
American Academy of Asthma, Allergy, and Immunology 
(AAAAI), the American College of Allergy, Asthma, and 
Immunology (ACAAI), and then the recommendations 
by member states.

To corroborate this data, we asked the allergy 
societies and allergists of several countries which 
recommendations are used locally. In some cases, we had 
to ask several individuals for information on these doses. 
In a small number of cases, we failed to obtain adequate 
information for our analysis. The recommendations 
by member states of EAACI do not always follow 
the mutual agreement published by EAACI and the 
recommendations vary substantially between continents. 
Recommendations based on body weight are illustrated 
in Table 2 and those based on age in Table 3.

Following these auto-injector recommendations, 
Fig.  1 illustrates the doses available for the treatment 
of anaphylaxis in the USA in relation to weight, as 
delivered by the three fixed doses: 0.1, 0.15, and 0.3 mg 
epinephrine. Figure  2 shows the same for the three 
concentrations available in some European countries 
and Canada: 0.15, 0.3, and 0.5 mg epinephrine per auto-
injector. Based on these analyses, in the USA, there is 
a clear risk of underdosing epinephrine in any adult 
weighing > 30  kg. Conversely, in Europe and Canada, 
there is also a risk of high doses being injected in the 
pediatric population as well as adults weighing < 50  kg. 
It thus stands to reason that very few patients will get 
the exact 0.01  mg/kg weight-based dosing when using 
epinephrine auto-injectors. (Tables 1, 2, and 3, and Figs. 1 
and 2).

In this review, we will examine different characteristics 
of epinephrine that may justify modification of the above 
recommendations.

Properties and dosing of epinephrine
Adverse drug reactions (ADRs) from epinephrine 
at recommended doses
In healthy patients, epinephrine may induce dizziness, 
restlessness, anxiety, as well as increased heart rate, 
increased blood pressure, and stroke volume [4–6]. 
When epinephrine is injected into a patient with ongoing 
systemic allergic reaction/anaphylaxis, the effect of 
epinephrine counteracts and balances many of the 
deleterious signs and symptoms of anaphylaxis [6].

Jajamali et  al. [4] reported on a young healthy 
adult with no significant risk factors for coronary 
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artery disease who developed myocardial infarction 
following intramuscular (IM) administration of 
0.5  mg of epinephrine for an anaphylactic reaction. 
They conclude that the postulated mechanism was 
α-receptor mediated coronary vasospasm. However, 
the authors state that the use of epinephrine in the 
setting of life-threatening anaphylaxis is life-saving and 
the benefits far outweigh the risk of adverse effects. 
Further to this, coronary vasospasm anaphylaxis has 
been documented secondary to anaphylaxis itself; a 
phenomenon known as Kounis Syndrome [4].

Ruiz-Garcia et  al. [5] reported on cardiovascular 
changes during anaphylaxis in adults undergoing 
peanut oral challenges and Turner et  al. [6] reported 
on limited cardiovascular changes in response to 
intramuscular epinephrine after peanut oral challenge. 
Interestingly, the stroke volume on bedside monitoring 
as reported by Turner and colleagues did not reach 
the pre-challenge level after injection of epinephrine. 
However, heart rate did increase, which resulted in 
higher cardiac output than pre-challenge; i.e., balancing 
the changes resulting from systemic allergic reactions 
to food. These changes were not regarded as adverse 

drug reactions (ADR), and they demonstrated clinically 
acceptable effects.

The German/European [7] registry of anaphylaxis, 
and the European Medical Agency (EMA), were also 
assessed for ADRs induced by epinephrine administered 
during anaphylaxis. There were no severe cases of ADRs 
reported. This suggests that the doses that are used in 
practice are not at significant risk of causing any serious 
ADRs. Still, there may be an increased risk of ADRs in 
patients with known cardiac arrhythmia or other heart 
diseases.

In Western Europe and Canada, a 0.5 mg auto-injector 
 (Emerade™ 0.5  mg) is available. There have not been 
any reported adverse effects of 0.5  mg epinephrine 
used for the treatment of general allergic reactions/
anaphylaxis [8]. Further to this, there has been a recent 
study supporting the use of epinephrine 0.5  mg IM for 
patients with allergic reactions to subcutaneous allergen 
immunotherapy [9].

No published data support the claim or belief that 
children tolerate epinephrine better than adults. This 
idea may stem from an increased fear surrounding 
epinephrine use in adults with underlying cardiac 

Table 1 Effective epinephrine delivery per kilogram body weight by available auto-injector dose in children and adults

Weight 
(kg)

Dosing in the community by auto-injector
Dosing in hospital or 

office                           
Syringe & needle

0.1 mg* 0.15 mg 0.3 mg 0.5 mg** 0.010 mg/kg Volume 
(mL)

1 mg/mL
Dose 
(mg) mg/kg Dose 

(mg) mg/kg Dose 
(mg) mg/kg Dose 

(mg) mg/kg mg/kg Dose 
(mg)

150 0.3 0.002 0.5 0.003 0.003 0.50*** 0.5
100 0.3 0.003 0.5 0.005 0.005 0.50*** 0.5
70 0.3 0.004 0.5 0.007 0.007 0.50*** 0.5
60 0.3 0.005 0.5 0.008 0.008 0.50*** 0.5
50 0.3 0.006 0.5 0.010 0.010 0.50 0.5
40 0.3 0.008 0.5 0.012 0.010 0.40 0.4
30 0.15 0.005 0.3 0.010 0.010 0.30 0.3
25 0.15 0.006 0.3 0.012 0.010 0.25 0.25
20 0.15 0.008 0.3 0.015 0.010 0.20 0.2
15 0.15 0.010 0.3 0.020 0.010 0.15 0.15 ****
10 0.1 0.010 0.15 0.015 0.010 0.10 0.10 ****
7.5 0.1 0.013 0.15 0.020 0.010 0.075 0.075 ****
5 0.1 0.020 0.15 0.030 0.010 0.05 0.050 ****
3 0.1 0.030 0.15 0.050 0.010 0.03 0.030 ****

Colour code: Numbers in red denote doses higher than the “recommended dose” 0.01 mg/kg body weight, green color indicates “the recommended dose”, 0.01 mg/
kg body weight, and black color doses lower than the “recommended” dose. Yellow areas indicate that the dose can only be prescribed in some countries, leading to 
(probably) under-medication

mg milligram, kg kilogram, mL millilitre
* Available only in the USA
** Available only in Europe and Canada
*** IM Epinephrine administered in hospital or office typically does not exceed 0.5 mg per administration
**** Preferably the stock solution for IV injection, 0.1 mg/mL, 1.5 mL to 0.3 mL
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Table 2 Doses of adrenaline in mg, based on body weight in kilogram, recommended by national authorities and or scientific 
societies

Body Weight  Kg

WAO (27)
America
AAAAI/ACAAI (18)
Mexico

Canada (19) a) 0.5 mg
Australia
ASCIA
Europe
EAACI
Albania
Austria
Bulgaria
Croa a

Czech Republic b)

Denmark
Estonia
Finland
France

Germany (28) c) 0.5 mg
Iceland
Israel
Italy
Ireland 0.5mg
Latvia
Poland
Rumania
Russia
Serbia
Slovakia
Spain
Sweden (30) 0.5mg
Switzerland
Turkey
UK BSACI

                         0.15mg 0.3mg

                              0.15mg 0.15mg                0.3mg 0.5mg
                             0.15mg                                  0.15mg                                                               0.3mg

0.3mg
  0.15mg  0.3mg

0.3mg

0.15 mg 0.3 mg

                                                0.15mg                 0.3mg
                 0.15mg                          0.3mg

0.15mg

0.15 mg

0.15 0.15 mg or 0.3 mg                          0.3 mg
0.15mg

25 40 50

0.15 mg 0.15 mg                         0.3 mg

Autoinjectors not marketed
0.15 mg        0.3 mg

0.15 mg

Autoinjectors not marketed
0.15 mg

60305 7.5 10 15 20

0.15 mg 0.15 mg

0.1 mg 0.15 mg 0.3 mg

 0.15mg 0.3mg

Autoinjectors not marketed
0.15mg                         0.15mg                          0.3mg

Autoinjectors not marketed
0.15mg

0.3mg

0.15 mg                        0.3 mg
Autoinjectors not marketed

                         0.15 mg                             0.3 mg

0.15 mg 0.3 mg 0.5 mg
0.15 mg 0.3 mg

0.15 or 0.3 mg 0.5 mg

0.15 mg                                                        0.3 mg

0.3 mg
0.15 mg                0.3 mg

0.15 mg 0.3 mg
                0.15 mg                0.3 mg 0.5 mg

Brown colour indicates 0.1 mg adrenaline per autoinjector. Yellow colour indicates 0.15 mg adrenaline per autoinjector. Light yellow colour indicates that the dose 
can be prescribed by allergy specialists. Yellow text within blue or red colour indicates that either dose can be used. Blue colour indicates 0.3 mg adrenaline per 
autoinjector. Red colour indicates 0.5 mg adrenaline per autoinjector

Data collected during 2020 and 2021 from publications, scientific societies and or personal contacts. The vertical, black dotted lines indicate the Pan-European 
recommended weight for the use of 0.15 mg adrenaline. Turkey and Israel are not European countries geographically, however, members of the EAACI. (References 
used in Table 2, [26–29]).

WAO World Allergy Organization, AAAAI, American Academy of Asthma, Allergy and Immunology, ACAAI American College of Allergy, Asthma, and Immunology, EAACI 
European Axademy of Allergy and Clinical Immunology, ASCIA Australasian Society of Clinical Immunology and Allergy

Table 3 Epinephrine dosing in milligrams based on age in the UK, South Africa, and Portugal

Pa�ent Age <6 Months 6 Months – 6 Years 6 – 12 Years 12 – 18 Years
Adults, 

>18 
years

UK (4) 
0.3mg for small, 

prepubertal 
adolescents

South 
Africa

Portugal
0.3mg for small, 

prepubertal 
adolescents

Brown = 0.1 mg, Yellow = 0.15 mg, Blue = 0.3 mg, Red = 0.5 mg epinephrine auto-injector recommended by guidelines
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Fig. 2 Effective epinephrine delivery per kilogram body weight by available auto-injector dose in Europe and Canada
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disease. It stands to reason that this may be why some 
jurisdictions recommend lower mg per kg doses by 
auto-injector for adults at risk of anaphylaxis when 
compared to children.

Dose finding studies
For ethical reasons, it is nearly impossible to perform 
double-blind placebo-controlled studies on the effect of 
different doses of epinephrine used during anaphylaxis. 
Recently, Moss et  al. [10] proposed that a method 
to further investigate optimal dosing could involve 
documentation of serum epinephrine levels in patients 
reacting during oral provocation challenges. However, 
patients react to different degrees with different 
symptoms to different amounts of ingested or injected 
allergen and there is also variability in the time from 
exposure to reaction. Thus, we do not believe it to be 
feasible to design and evaluate studies on comparing 
doses of epinephrine in clinical trials/practice by this 
method either.

Recommended doses lower than 0.01 mg epinephrine/kg 
body weight
Doses lower than the arbitrarily selected dose of 
0.01  mg/kg body weight are given when children/
adolescents weighing > 15  kg are treated with 0.15  mg 
epinephrine, patients weighing > 30 kg are treated with 
0.3  mg epinephrine, and subjects weighing > 50  kg 
and treated with 0.5  mg epinephrine, as delineated 
in Table  1. Thus in most cases, when patients are 
prescribed auto-injectors, the majority are prescribed a 
dose lower than 0.01 mg/kg (Tables 1, 2, 3, and Figs. 1 
and 2). For example, a 0.5  mg dose would result in 
dosing of 0.003 mg/kg in patients weighing 150 kg and 
a 0.3 mg dose would result in 0.002 mg/kg epinephrine. 
These doses would result in approximately one-third 
and one-fifth of the recommended dose, respectively. 
The use of lower dosing has presumably been due to 
fear of ADRs to epinephrine, particularly in adults, as 
well as the varying availability of each auto-injector 
dose in countries around the globe.

In addition to dosing concerns, obese or overweight 
patients typically have skin to muscle distance that is 
longer than the length of the needle of the auto-injector, 
which may result in subcutaneous injection [11] and 
slower systemic distribution than intramuscular (IM) 
injection [12, 13]. Both inadequate needle length and the 
use of the lower-dose 0.3 mg auto-injector may provide 
some explanation for the relative increase in anaphylaxis 
fatalities in women with higher body mass indices in the 
community; a well-documented phenomenon [8, 14–16].

Recommended doses higher than 0.01 mg/kg body weight
Often, children have received higher doses than those 
internationally agreed upon when prescribed epinephrine 
auto-injectors. This has occurred when children weighing 
less than 15 kg receive auto-injectors containing 0.15 mg, 
children weighing < 30  kg receive 0.3  mg, and those 
weighing < 50 kg are prescribed 0.5 mg (Table 2).

The highest doses per kg body weight are prescribed 
to children weighing less than 15  kg (Table  1). In many 
countries, auto-injector prescriptions in this population 
is still in keeping with national dose recommendations, 
assuming an allergist finds epinephrine to be indicated 
(Table 2). Even the EAACI indicates that 0.15 mg can be 
prescribed to children weighing 7.5  kg or more; despite 
the fact that in a 7.5 kg child, this would lead to double 
the generally recommended mg/kg dose. The AAAAI/
ACAAI do not suggest any lower weight-limit for the 
0.15  mg dose [17], whereas the Canadian Society of 
Allergy and Clinical Immunology recommends 0.15  mg 
for all children less than 15 kg with the caveat that this 
should be revisited when a lower dose becomes available 
[18].

There is one lower-dose auto-injector, Auvi-Q® 0.1 mg, 
available in the United States and officially indicated 
for infants weighing 7.5 to 15  kg. Even when using the 
Auvi-Q® 0.1 mg device, the dose delivered is higher than 
the generally recommended in all children weighing less 
than 10 kg.

Recommended dosing according to age
The Resuscitation Council of the UK [8] recommends 
dosing according to age, using 6  months of age as the 
limit between 0.1 and 0.15  mg, 6  years as the limit 
between 0.15 and 0.3  mg, and 12  years as the limit 
between 0.3 and 0.5 mg. These limits are approximations 
of the weight-based limits generally agreed upon 10, 15, 
30, and 50  kg [8]. They propose using 0.3  mg for thin 
and or prepubertal adolescents older than 12 years. This 
principle has been adopted by the Portuguese Society 
of Allergy and Clinical Immunology, and by the South 
African society (Table  3). Using somewhat of a hybrid 
approach, The Hungarian Society recommends following 
the weight recommendations by EAACI based on weight 
but with an increase from 0.15 to 0.3 mg at 14 years of 
age (Table 3).

Kim et  al. performed studies on young children to 
adults assessing the skin to muscle distance in food 
allergic subjects [19]. Using the data from these studies, 
the weights of the allergic children 6 to 12  years of age 
receiving 0.3 mg epinephrine, would compare to 0.020–
0.004 mg/kg body weight; or double-to-half the generally 
accepted dose per kilogram [19]. Similarly, the dose of 
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Table 4 Comparison of doses used in humans compared to  LD50 when tested in a mouse model

Bodyweight (kg) Dose of Epinephrine (mg) mg/kg LD50 (mg) LD50/Therapeutic Dose

5 0.10 0.020 3) 16.5 165

5 0.15 0.030 3) 16.5 110

7.5 0.10 0.013 24.25 243

7.5 0.15 0.02 3) 24.25 162

10 0.10 0.010 33 330

10 0.15 0.015 33 220

15 0.15 0.010 48.5 323

15 0.30 0.020* 48.5 162

20 0.15 0.0075 66 440

20 0.3 0.015 66 220

25 0.15 0.006 82.5 550

25 0.3 0.012 82.5 275

30 0.15 0.005 97 647

30 0.30 0.010 97 323

40 0.30 0.0075 132 440

40 0.50 0.0125 132 264

45 0.30 0.007 148.5 495

45 0.50 0.011 148.5 297

50 0.30 0.006 165 550

50 0.50 0.010 165 330

60 0.30 0.005 194 647

60 0.50 0.008 194 388

70 0.30 0.004 227 757

70 0.50 0.007 227 454

100 0.30 0.003 330 1 100

100 0.50 0.005 330 660

150 0.30 0.002 495 1 650

150 0.50 0.003 495 990

Colour code: numbers in red denote doses higher than the “recommended dose” 0.01 mg/kg body weight, green color indicates “the recommended dose”, 0.01 mg/
kg body weight, and black color doses lower than the “recommended” dose. Yellow areas indicate that the dose can only be prescribed in some countries, leading to 
(probably) under-medication

LD50 in mice was 3.3 mg per kg body weight (confidence intervals 2.1–4.6 mg/kg body weight) [20]. Two different doses are given for each weight. (1) The 0.1 mg dose 
is only available in the US. (2) The 0.5 mg dose is available in some European countries (Germany, UK, Ireland, The Netherlands, France, Spain, Italy, Czech Republic, 
Finland, Denmark, Sweden, Norway) and Canada

mg milligrams, kg kilograms
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0.5  mg recommended for children 12–18  years of age 
would result in an epinephrine dose varying between 
0.0160 and 0.006  mg/kg, and in overweight or obese 
adults only 0.003 mg/kg body weight.

The lethal dose of epinephrine
The lethal dose of epinephrine has not been investigated 
in humans prospectively for obvious reasons. With this 
is mind, there are at least two potential ways one may 
study possible adverse reactions to epinephrine resulting 
in death; accidental overdose data in humans and testing 
the Lethal Dose of 50%  (LD50) in animals.

There are data from studies in mice indicating that the 
 LD50 is about 3  mg/kg body weight [20]. Consequently, 
the  LD50 for epinephrine in mice is much higher than the 
dose used for the treatment of systemic allergic reactions/
anaphylaxis in the community (Table  4). Therefore, 
one could conclude that based on animal studies, the 
recommended doses used in humans should be safe and 
tolerated by patients without cardiac disease.

There are few publications on high-dose epinephrine 
administration in patients experiencing anaphylaxis. 
Clinically, medication errors due to confusion of cardiac 
arrest dosing with anaphylaxis dosing of epinephrine may 
be responsible. During cardiac arrest, treatment with a 
high dose push of 1 mg of epinephrine [1:10,000 weight/
volume (w/v)] intravenously (IV) is recommended; a dose 
much higher than that used in treatment of anaphylaxis.

To confuse things further, recommendations for 
treatment of anaphylaxis resistant to IM injection of 
epinephrine include the establishment of a slow IV 
infusion with 0.1  mg epinephrine at a concentration 
of 1:10,000 w/v. These overlapping dosages and 
concentrations have also led to several medication errors 
and medical complications [21]. In some cases, patients 
with systemic allergic reactions/anaphylaxis have 
received an IV push dose of 1 mg epinephrine, resulting 
in severe adverse reactions [21, 22]]. Side effects have 
included immediate loss of consciousness, hypotension, 
tachypnoea, hypoxemia despite O2-supplementation 
[22], and even transient ST-elevations on ECG [21].

There have also been deaths reported after topical 
application of epinephrine 1  mg/mL (1:1000 w/v) 
onto a wound site, after injection of 3  mg of 1:1000 
w/v epinephrine into the ear [23]. Lindor et  al. also 
reported on “inappropriate IV epinephrine dosing”; i.e. 
IV injection of very high doses of epinephrine in 5 cases 
[24].

The influence of epinephrine on patients with easily 
triggered cardiac complications such as arrhythmias 
and a tendency towards myocardial infarction must be 
considered whenever injecting this medication.

Practical clinical implications
Is there a need for adjustment of international dose 
recommendations?
In children, a higher dose than that generally 
recommended appears to be well tolerated. Therefore, 
it is likely reasonable to at least increase the dose to 
0.15 mg in children weighing 10–25 kg and to 0.3 mg in 
children weighing 25–40 kg. Likewise, the 0.5 mg dosing 
should be tolerated by adolescents and young adults 
weighing more than 40 kg. Healthy adults weighing more 
than 50 kg would likely benefit from the 0.5 mg dose [11] 
(Table 5 and Fig. 3).

Is there a need for a wider variety of available doses 
of epinephrine?
From the data presented, it seems reasonable to 
introduce an auto-injector containing 0.1 mg epinephrine 
to other countries in addition to the US. Furthermore, 
it would be valuable to make auto-injectors containing 
0.5  mg epinephrine available in all countries. This dose 
has been used for the treatment of anaphylaxis in adults 
and teens clinically for decades, and has been used 
extensively for the treatment of anaphylaxis in Western 
Europe and Canada without any major complications 
reported. While it is unlikely feasible to fully customize 
an epinephrine auto-injector to each individual patient 
weight and skin-to-muscle distance, there is evidently a 
need for dose optimization for many patients.

Discussion
The doses of epinephrine recommended by international 
and national societies are in many cases conservative and 
vary between countries of the same region. Discussion 
surrounding epinephrine doses delivered by auto-
injectors is critical, as exemplified by the cases of women 
who died after severe systemic allergic reactions in the 
community despite them being treated with two timely 
doses of epinephrine 0.3  mg. In these cases, aside from 
inadequate dosing, the inadequate needle lengths of auto-
injectors have been implicated [15, 25]. In at least one 
case in the UK [15], the confirmed depth of auto-injector 
delivery was shorter (16 mm) than the distance from the 
skin to the muscle (22 mm), and thus the injection was 
probably delivered subcutaneously.

We believe that the conservative dosing of epinephrine 
auto-injectors recommended by international and 
national societies may contribute to the deaths from 
anaphylaxis in some patients. Therefore, in patients who 
are otherwise healthy, we propose that care providers 
preferentially prescribe auto-injectors containing 
0.15  mg epinephrine for children weighing 10 to 25  kg, 
and auto-injectors containing 0.3  mg epinephrine for 
those weighing 25 to 40 kg. Since auto-injectors labelled 
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Table 5 Proposed increased dosing of adrenaline by auto-injectors

Weight 
kg

In the community In hospital or office                           
Syringe & needle

0.1 mg* 0.15 mg 0.3 mg 0.5 mg** 0.01 mg/kg
Dose mL 
1 mg/mLDose 

mg mg/kg
Dose 
mg mg/kg

Dose 
mg mg/kg

Dose 
mg mg/kg mg/kg Dose 

mg
150 0.5 0.003 0.003 0.5 0.5

100 0.5 0.005 0.005 0.5 0.5

70 0.5 0.007 0.007 0.5 0.5

60 0.5 0.008 0.008 0.5 0.5

50 0.5 0.010 0.010 0.5 0.5

40 0.3 0.0075 0.5 0.0125 0.010 0.4 0.4

30 0.3 0.010 0.010 0.3 0.3

25 0.15 0.006 0.3 0.012 0.010 0.25 0.25

20 0.15 0.0075 0.010 0.20 0.20

15 0.15 0.010 0.010 0.15 0.15

10 0.10 0.010 0.15 0.015 0.010 0.10 0.10

7.5 0.10 0.013 0.15 0.020 0.010 0.75 0.08

5 0.10 0.020 0.15 0,030 0.010 0.05 0.05

3 0.10 0.030 0.15 0,050 0.010 0.03 0.03

Dosing of epinephrine using the 0.1, 0.15, 0.3 and 0.5 mg doses in children and adults. The 0.01 mg/kg dose given by health care personnel in health care settings. 
Color-codes as in Table 1
* Available only in USA
** Available only in some European countries (Germany, UK, Ireland, The Netherlands, France, Spain, Italy, Czech Republic, Finland, Denmark, Sweden, Norway) and 
Canada
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mg = milligrams, kg = kilograms 
Fig. 3 Proposed improvement of effective epinephrine delivery per kilogram body weight by our recommendations
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0.15  mg have been used routinely in many children 
weighing less than 10  kg, we do not believe it to be 
mandatory to recommend use of 0.1  mg auto-injectors 
for children weighing ≤ 10  kg given their limited 
availability outside the US at this time.

Furthermore, we propose the use of auto-injectors 
labelled 0.5 mg for those weighing more than 40 kg, since 
such auto-injectors induce a higher maximum serum 
concentration  (Cmax) than auto-injectors containing 
0.3 mg epinephrine [8, 12] and have been used extensively 
in both Europe and Canada without reported adverse 
reactions [8].
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