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Anaphylaxis: Clinical
Guidelines for Diagnosis and

Management

Urgent message: Anaphylaxis is a true medical emergency that requires
rapid and aggressive treatment. When a patient with a Type 1 hyper-
sensitivity reaction is brought to your urgent care, here is how to proceed.

DAVID WEIN, MD, MBA, FACEP, and DENNIS DIXON, MD

Introduction

naphylaxis is a severe, whole-body, allergic reaction
Ato a chemical that has become an allergen. Anaphy-

laxis is a true medical emergency, often with a rapid
and unpredictable onset. It is commonly seen in young,
otherwise healthy patients; without prompt medical inter-
vention, it is potentially lethal. Fortunately, treatments
for anaphylaxis are very effective and widely available.

Overall, the risk of death from anaphylaxis has been
estimated at around 1%, with 500-1000 deaths annu-
ally.! Due to an unclear definition of the criteria for ana-
phylaxis, as well as poor reporting, the number of
annual deaths may be significantly higher.!

Pathophysiology

Hypersensitivity reactions occur when a normal immune
system responds in an excessive or undesirable way. Effects
of these reactions vary from mild discomfort to death,
depending on the type and severity of the reaction. Accord-
ing to the traditional Gell and Coombs classification, there
are four types of hypersensitivity reactions?:
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Type I (immediate) hypersensitivity reactions

Type 1 hypersensitivity reactions are immunoglobulin E
(IgE)-mediated.? Often they are referred to as “immediate”
hypersensitivity reactions because symptoms occur
within minutes of exposure. Type I hypersensitivity reac-
tions require a prior sensitization to an antigen, at which
time IgE is formed and binds to mast cells and basophils.
During subsequent exposures, cell-bound IgE is cross-
linked by the antigen, leading to degranulation. Multiple
mediators (histamines, cytokines, and leukotrienes) are
then released, causing clinical symptoms.
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Table 1. Criteria Indicative of Anaphylaxis

Anaphylaxis is highly probable when any one of these criteria are met:

Clinical Syndromes
This article discusses Type I hyper-
sensitivity reaction only, as this

Criteria 1

And at least one of the following symptoms:
expiratory flow [PEF], hypoxemia)

incontinence)

Acute onset of illness (minutes to several hours) with involvement of the skin, mucosal
tissue, or both (eg, generalized hives, pruritis or flushing, swollen lips-tongue-uvula)

» Respiratory compromise (eg, dyspnea, wheeze-bronchospasm, stridor, reduced peak

» Reduced BP or associated symptoms of end-organ damage (eg, hypotonia, syncope,

type of reaction is responsible for
urticaria, angioedema, and ana-
phylaxis. While these manifesta-
tions may occur in isolation, it
appears as though these findings
are part of a continuum of the
same spectrum of allergic disease.?

Urticaria is defined as raised, cir-

Criteria 2
antigen (minutes to several hours):
lips-tongue-uvula)

hypoxemia)

Two or more of the following symptoms that occur rapidly after exposure to a likely
« Involvement or the skin-mucosal tissue (eg, generalized hives, itch-flush, swollen
« Respiratory compromise (eg, dyspnea, wheeze-bronchospasm, stridor, reduced PEF,

» Reduced BP or associated symptoms (eg, hypotonia, syncope, incontinence)
» Persistent gastrointestinal symptoms (eg, cramping, abdominal pain, vomiting)

cumscribed areas involving the
dermis and epidermis, which cause
pruritis. Angioedema involves
edema of subcutaneous and sub-
mucosal tissue secondary to
increased vascular permeability.
Typically for Type I hypersensitiv-
ity reactions, cutaneous symptoms
are exceedingly common, seen in
90% of reactions.? Respiratory

Criteria 3

Reduced BP after exposure to a known allergen (minutes to hours)
» Infants and children: low systolic BP (age specific) or >30% decrease in systolic BP
» Adults: BP <go mm Hg or >30% decrease from that person’s baseline

symptoms are seen in 40%-60%
of cases. GI and cardiovascular
symptoms are less common, each
only occurring in about 30% of

Source:

Anaphylaxis Network symposium. Ann Emerg Med. 2006;47(4):373-380.

Sampson H, Mufioz-Furlong A, Campbell R, et al. Second symposium on the definition and management of
anaphylaxis: summary report—second National Institute of Allergy and Infectious Disease/Food Allergy and

cases.?

While we understand the com-
mon symptoms seen in anaphy-
laxis, no clear definition for ana-

Type II (cytotoxic) hypersensitivity reactions

Type II hypersensitivity reactions are caused by
immunoglobulin M (IgM)- or immunoglobulin G (IgG)-
binding cell-bound antigens, leading to complement
activation and destruction of the cell.? Examples include
autoimmune hemolytic anemia, idiopathic thrombocy-
topenia purpura, and Goodpasture’s nephritis.

Type III (immune complex) hypersensitivity reactions

Type III hypersensitivity reactions are also mediated by
IgM and IgG.? In contrast to Type II reactions, circulat-
ing antigen-antibody complexes are deposited in capil-
laries, again leading to complement activation and cell
destruction. Examples include serum sickness and sys-
temic lupus erythematosus.

Type IV (delayed) hypersensitivity reactions
Type IV hypersensitivity reactions are mediated by
T-lymphocytes,? as opposed to antibodies. The most
common example is contact dermatitis.
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phylaxis exists. In 2006, there was
a consensus attempt to define anaphylaxis and its man-
agement; while no unified definition was agreed upon,
it is thought that anaphylaxis is highly likely when
any one of three criteria are met (Table 1).

Anaphylaxis vs Anaphylactoid Reactions
Anaphylactoid reactions are complement-mediated
reactions that do not involve antibodies or prior antigen
sensitization, as are seen in anaphylactic reactions.’
Clinically, it is virtually impossible to differentiate an
anaphylactoid reaction from an anaphylactic reaction,
but luckily treatment is the same for both.
Anaphylactoid reactions have a tendency to be dose
dependent; patients who have an anaphylactoid reac-
tion may not have a subsequent reaction if re-exposed
to the offending agent. One of the most commonly seen
anaphylactoid reactions is to radiocontrast media. At
one time, it was thought that these were Type I hyper-
sensitivity reactions to iodine, but they were later found
to be anaphylactoid reactions caused by the hyperosmo-
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Figure 1. Algorithm for evaluation and management of anaphylaxis.
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lar concentration of the radiocontrast media.> These
reactions are becoming less frequent with the develop-
ment low-osmolality contrast solutions.

A number of protocols exist to prevent contrast-
related anaphylactoid reactions in susceptible patients,
and while they vary by institution, they generally
include steroids plus antihistamines administered 1-13
hours prior to administration of the contrast media.>

Of note, while asthma and allergy history increase the
risk for adverse reactions to contrast material, a history
of shellfish or iodine allergy is not directly associated
with reaction to contrast.>

Management of Anaphylaxis

Management of anaphylaxis centers around the use of
epinephrine, with antihistamines and steroids as
adjunctive treatments (Figure 1).

Airway management and aggressive fluid resuscita-
tion are also key to proper management. Special consid-
erations should be made when treating patients with
angioedema or those taking beta blockers. Important red
flags are discussed on page 14.

Airway management

As in the management of any critical patient, ABCs
(airway, breathing, and circulation) are the priority.
Edema often leads to airway compromise, requiring
intubation. Patients who do not show signs of impend-
ing airway compromise should be re-examined fre-
quently, as they have the potential to decompensate
rapidly. In an outpatient setting without airway capabil-
ities, the patient should be transferred to a hospital if
there is any sign of respiratory distress, as the potential
for the patient to decompensate is high. Transfer of such
a patient should occur with a transport team that has
airway management capabilities.

Epinephrine

Epinephrine is the drug of choice for the treatment of
anaphylaxis.>*® Patients meeting criteria for anaphy-
laxis should receive epinephrine. While there have
not been any controlled trials on the use of epineph-
rine in anaphylaxis, recommendations are based on
pathophysiology, animal models, and expert consen-
sus guidelines.

In terms of safety, epinephrine has been used for
many years and overall has been shown to be a very safe
drug. Most complications have been related to the IV
route and are primarily related to incorrect dosing. Per-
haps some caution should be used in elderly or cardiac
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patients, especially when using the IV route.

There are no absolute contraindications to the use
of epinephrine, although several theoretical con-
traindications exist. In patients on beta blockers, the
use of epinephrine can potentially lead to unopposed
alpha stimulation, but most experts recommend using
epinephrine in these patients, if needed. In fact, these
patients sometimes require higher doses. (Patients on
beta blockers are discussed in greater detail in Anaphy-
laxis on beta blockers on page 14.)

Most commercially available epinephrine contains
sodium metabisulfite as a preservative, which could
pose a problem to sulfite-allergic patients.” Currently
there is no consensus on treatment in this group of
patients, but experts still recommend giving epineph-
rine in the setting of anaphylaxis.

Epinephrine should initially be given 0.01 mg/kg up
to a maximal dose of 0.5 mg IM of 1:1000 dilution every
5-15 minutes as needed. Commercially available epi-
nephrine autoinjectors are available in two doses: 0.3
mg (for patients over 30 kg) and 0.15 mg (for patients
15-30 kg). While epinephrine is often given subcuta-
neously, the intramuscular route offers a more rapid and
predictable absorption of the drug,*® as decreased
peripheral blood flow during anaphylaxis is likely to
decrease the efficacy of the subcutaneous route.

In addition, a prospective, randomized, blinded,
placebo-controlled, six-way crossover study of intra-
muscular vs subcutaneous injection of epinephrine in
young men found that intramuscular injections in the
thigh from an autoinjector had the best and most rapid
absorption when compared to other methods of deliv-
ery.8 It is important to note that this study only meas-
ured serum epinephrine levels in healthy subjects fol-
lowing administration and was not outcome-based.

In general, the intramuscular route is the safest
method of administration of epinephrine. However, if
the patient continues to decompensate in spite of treat-
ment, intravenous administration may be required.

Protocols regarding IV epinephrine have not been
well established, and a debate remains over the best dilu-
tion to use. In the absence of a readily available, pre-
made epinephrine infusion, it is easy to mix your own
IV epinephrine using crash cart epinephrine, which is
a 1:10,000 (100 mcg/mL) dilution; 1 mL of crash cart
epinephrine contains 100 mcg of epinephrine. Dilute
1 mL of crash cart epinephrine into 9 cc of normal
saline, making 10 mL of 1:100,000 (10 mcg/mL)
epinephrine. This can be administered 0.5 mL-1 mL
every 2-5 minutes as needed.
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Antihistamines

Antihistamines are given routinely in anaphylaxis, but
their effectiveness may be only minimal in the acute
phase. They work mainly by preventing mast cell degran-
ulation, which with anaphylaxis has already occurred.*¢

The role of H1 blockers (diphenhydramine, hydrox-
yzine) in allergic reactions has been well established. Of
the commonly used H1 blockers, diphenhydramine is
the only one that comes in an IV formulation. For an
adult, the dose is 25 mg-50 mg IV; for a child, the dose
is 1 mg/kg up to a maximal dose of 50 mg IV.

Promethazine is another H1 blocker. In some coun-
tries it is used to treat allergic reactions, but in the
United States it is reserved for use as an antiemetic.

In contrast to the use of H1 blockers, the use of H2
blockers is more controversial. It is thought that they
may add a possible benefit when used in combination
with an H1 blocker.*%° H2 blockers are safe and fairly
inexpensive, so there is little downside to giving them.
Famotidine 20 mg IV, ranitidine 50 mg IV, and cimeti-
dine 300 mg IV are commonly used adult doses.

In cases of anaphylaxis, the decision to give antihis-
tamines should not delay administration of epineph-
rine. While antihistamines alone may be used to treat
minor allergic reactions, they are not sufficient in cases
meeting the criteria for anaphylaxis and should be used
only as an adjunct to epinephrine therapy. Antihista-
mines may also play a role in treating biphasic reactions.

Corticosteroids

There is no role for steroids in the acute management
of anaphylactic reactions because onset is delayed 4-6
hours. However, steroids may prevent protracted or
biphasic reactions. If given, methylprednisolone should
be administered 1 mg/kg-2 mg/kg IV.4

Adjunctive treatments

Oxygen should be administered to any patient with
signs of respiratory compromise. Inhaled beta agonists
(eg, albuterol) may have a role in continued bron-
chospasm refractory to epinephrine. In addition, aggres-
sive IV fluid resuscitation is recommended early in the
disease process. This is typically accomplished with iso-
tonic crystalloid fluids (normal saline or Lactated
Ringer’s Irrigation), administered in 20 mg/kg boluses
under pressure.

Anaphylaxis on beta blockers
There have been many reports of patients on beta block-
ers experiencing anaphylactic reactions that are refrac-
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Table 2. Red Flags

» Prior severe reaction

» Nut or hymenoptera exposure’

» Beta blocker use 23

« Cardiac or pulmonary comorbidities
 Hoarseness

« Swelling of lips, tongue, or uvula

« Respiratory distress

» Hypotension refractory to epinephrine

Sources:

1. Australasian Society of Clinical Immunology and Allergy. ASCIA guidelines for
adrenaline autoinjector prescription. Available at:
http://www.allergy.org.au/anaphylaxis/epipen_guidelines.htm. Accessed May 17,
2011.

2. Sampson H, Mufioz-Furlong A, Campbell R, et al. Second symposium on the
definition and management of anaphylaxis: summary report—second National
Institute of Allergy and Infectious Disease/Food Allergy and Anaphylaxis Network
symposium. Ann Emerg Med. 2006;47(4):373-380.

3. Andeae DA, Andreae MH. Should antihistamines be used to treat anaphylaxis?
BMJ. 2009;339:290-291.

tory to the usual doses of epinephrine and who require
higher doses. In these patients, glucagon may help as an
adjunct to epinephrine.*° The initial dose is 1 mg-5 mg
IV given over 5 minutes, followed by an infusion of
5 mcg/min-15 mcg/min.* This dose of glucagon fre-
quently can cause nausea and vomiting.

Angioedema

Angioedema due to ACE inhibitors is thought to be
linked to increased bradykinin levels as a result of
blocked breakdown mechanisms. Typically it is seen in
the first week after starting treatment, but in some
patients, angioedema has occurred months to years
after starting treatment. In contrast to other type I
hypersensitivity reactions, ACE inhibitor-induced
angioedema lacks simultaneous urticaria. Management
is generally accomplished with standard anaphylactic
treatments, although no controlled trials have demon-
strated efficacy of these treatments. The use of fresh
frozen plasma (FFP) has been proposed, especially in
cases refractory to other treatments.?

Another relatively common cause of angioedema is
C1 esterase deficiency. It is hereditary and linked to
increased bradykinin levels as a result of uninhibited
production. Treatment generally involves FFP, although
this is controversial. Standard anaphylactic treatments
are ineffective.?

Red flags
There are several red flags to watch out for when evalu-
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ating a patient with anaphylaxis (Table 2). Previous his-
tory of a severe reaction, especially one requiring intu-
bation or vasoactive substances, should be taken very
seriously. Allergies to nuts and hymenoptera have a ten-
dency to cause more severe reactions compared to other
common allergens. As noted previously, patients taking
beta blockers may experience symptoms refractory to
epinephrine. Additionally, patients with cardiac or pul-
monary comorbidities lack the reserve seen in healthier
patients and have the potential to decompensate quickly.

When examining the patient, hoarseness is caused by
edema around the vocal cords and signifies impending
airway compromise if not dealt with promptly. Any
swelling of the lips, tongue, uvula, or oral mucosa may
progress to airway obstruction. Lastly, a patient exhibit-
ing hypotension at any time, especially if not responsive
to the first dose of IM epinephrine, should be admitted
to the hospital for observation, as these patients have
the potential to do very poorly.

Disposition

Patients with severe anaphylactic reactions generally
require hospital admission. Factors to consider include
severity of symptoms, history of protracted or recurrent
anaphylaxis, comorbidities (asthma, COPD, CHF, etc.),
beta blocker use, extremes of age, and home/social sit-
uation. Generally, in the outpatient setting, all but the
most mild reactions should be transferred to the hospi-
tal ED for further evaluation and observation. This can
vary widely, depending on the ease of transport and out-
patient facility capabilities.

Unfortunately, there are no good guidelines for dis-
position of patients with mild or rapidly resolving symp-
toms. If a patient is to be discharged, he or she should
be observed for a minimum of several hours, and maybe
longer for individuals with more severe disease or high-
risk features. Recurrence of allergic symptoms following
resolution has been reported in up to 20% of cases, some
as long as 72 hours following initial symptoms.!°

If a patient is to be discharged following an anaphy-
lactic reaction, it is mandatory that he or she has a reli-
able caretaker and 911 telephone access, as well as
receive a prescription for epinephrine autoinjectors,
including instructions on their use. A good rule of
thumb is to prescribe two or three autoinjectors on dis-
charge and instruct the patient to always carry one on
his person. A short course of H1 blockers, H2 blockers,
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and steroids is also recommended. While there has not
been a fully proven treatment duration, three days is
usually sufficient.?

In addition, epinephrine autoinjectors may be indi-
cated in select patients suffering from allergic reactions
even if they do not meet criteria for anaphylaxis.* Cer-
tain allergies—such as to peanuts, tree nuts, shellfish,
and insect stings—have high potential for causing ana-
phylactic reactions during future exposures.!! Asth-
matic patients who have suffered a generalized allergic
reaction and individuals living in remote locations with
limited access to emergency medical care should also be
prescribed an epinephrine autoinjector.!!

Conclusion

Anaphylaxis is a medical emergency that requires rapid
and aggressive treatment. It is important to remember
that although skin findings are common, they are not
necessary for the diagnosis of anaphylaxis. Epinephrine
is safe and effective and should be considered the main-
stay of treatment. Intramuscular injections are preferred
over the subcutaneous route. Antihistamines (both H1
and H2 blockers) and steroids probably do not play a
major role in the treatment of acute anaphylactic reac-
tions, but there is little reason not to give them and they
will likely help to prevent the recurrence of symptoms.
Have a low threshold to admit patients suffering from
anaphylaxis for hospital observation, and remember
that even with treatment, symptoms may recur. M
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