Letters in High Energy Physics Volume 2023
ISSN: 2632-2714 Issue 2

Emergency Management of Allergic Reactions and Anaphylaxis
Nursing Prospective

Badriah Ali Alshamranit, Abdulhakim Rashed Alrehaili?z, Maryam Madloul Alhazmi?,
Alshammri Fareh Abdulla M., Tamrah Ahmed Asiri%, Alruwaili Shimah Eid H.¢,
Anwar Mohammed Adi Alotaibi’, Adel Hamad Al Saeed?, Mohammed Abdullah
Alhadi’, Majed Abdulaziz Saleh Alageel*®

1 Specialist-Nursing, Eradah Complex for Mental Health, Tabuk, Tabuk Region, Saudi Arabia.
2 Nursing Technician, Health Emergency Operation Center, Ministry of Health Branch, Madinah, Madinah
Region, Saudi Arabia.
3 Nursing Technician, Maternity and Children Hospital (MCH), Arar, Northern Border Region, Saudi Arabia.
4 Nursing Technician, North Tower Medical Hospital, Arar, Northern Border Region, Saudi Arabia.
5 Technician-Nursing, Eradah Complex for Mental Health, Tabuk, Tabuk Region, Saudi Arabia.
¢ Technician-Nursing, Eradah Mental Health Hospital, Sakaka, Al-Jouf Region, Saudi Arabia.
7 Emergency Medical Services, Al-Thaghr Hospital, Jeddah, Makkah Region, Saudi Arabia.
8 Nursing Technician, Ministry of Health, Al-Ahsa, Eastern Region, Saudi Arabia.
° Nursing, King Fahad Hofuf Hospital, Al-Ahsa, Eastern Region, Saudi Arabia.
10 Physiotherapy and Rehabilitation, Hail Health, Hail, Saudi Arabia.

Abstract:

Nurses play a crucial role in the emergency management of allergic reactions and anaphylaxis, as they are often
the first healthcare professionals to assess and respond to patients experiencing these life-threatening conditions.
Quick identification of symptoms such as swelling, wheezing, and skin reactions is essential for effective
intervention. Upon recognizing signs of anaphylaxis, nurses must promptly administer epinephrine, which is the
first-line treatment. It’s also critical for nurses to assess and maintain the airway, monitor vital signs, and establish
IV access for fluid resuscitation if needed. Education on allergens and preventive strategies is vital, and nursing
staff should prepare to educate patients and families about the proper use of auto-injectors like EpiPens. Following
initial treatment, nurses are responsible for monitoring patients for biphasic reactions, which can occur hours after
the initial episode. Continuous assessment of respiratory status and hemodynamic stability is crucial in these
patients. Documentation of the allergic reaction, interventions, and patient responses are essential for healthcare
continuity. Patient education on recognizing symptoms, avoidance strategies, and the importance of carrying
emergency medications is an integral part of nursing care. Emergency responders must also indicate when referrals
to allergy specialists for follow-up care and management are necessary, which highlights the importance of a
comprehensive nursing approach in the management of allergic reactions and anaphylaxis.
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Introduction: (Food Allergy Research & Education, 2020). Given
the potentially life-threatening nature of severe
allergic reactions, especially anaphylaxis, the
importance of emergency management within
nursing practice cannot be overstated [1].

In recent decades, the prevalence of allergic
reactions and anaphylaxis has escalated
significantly, becoming a prominent public health
concern across various demographics. Allergies and

related conditions are now considered one of the Anaphylaxis is a rapid and systemic allergic reaction
most common chronic disorders globally, affecting that can result from exposure to allergens such as
millions of individuals of all ages. An estimated 32 foods, medications, insect stings, or latex.
million Americans, including approximately 5.6 Characterized by symptoms including difficulty
million children, suffer from food allergies alone, breathing, swelling, hives, gastrointestinal distress,
illustrating the enormity of this public health issue and cardiovascular collapse, anaphylaxis demands
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immediate recognition and intervention to prevent
morbidity and mortality. The role of nursing
professionals is critical in the emergency
management of allergic reactions and anaphylaxis,
as they serve on the frontline of healthcare delivery,
often being the first providers to recognize and
respond to such life-threatening situations [2].

Despite growing awareness of allergic reactions,
there remain gaps in knowledge and preparedness
among both healthcare providers and the general
public regarding the identification and management
of anaphylaxis. Research indicates that many
individuals at risk for anaphylaxis are inadequately
informed about their allergies and the necessary
emergency protocols, leading to delayed treatment
and worse outcomes (Sampson et al., 2019). This
lack of awareness is echoed in healthcare settings
where standardized protocols may not be
consistently applied, resulting in variability in
response and care [3].

As we delve deeper into the specifics of emergency
management from a nursing perspective, it is
essential to consider the intricacies of patient
assessment, the implementation of evidence-based
guidelines, and the significance of interdisciplinary
collaboration. The nursing process—encompassing
assessment, diagnosis, planning, implementation,
and evaluation—profoundly influences the delivery
of care during an allergic crisis. Appropriately
assessing the severity of an allergic reaction can
dictate subsequent interventions, including the
timely administration of epinephrine, a lifesaving
medication that reverses the symptoms of
anaphylaxis [4].

The implementation of anaphylaxis management
protocols is essential in emergency departments and
community settings alike. Training nurses to
recognize the signs and symptoms of anaphylaxis
and to administer interventions swiftly is
instrumental in improving patient outcomes.
Moreover, continuous education on updates in
allergy management, protocols, and patient
education is vital to ensure that nursing practices
evolve in alignment with emerging research and best
practices [5].

Interdisciplinary collaboration within healthcare
settings is another crucial aspect of effectively
managing allergic reactions and anaphylaxis.
Nurses,  physicians,  respiratory  therapists,
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pharmacists, and other healthcare professionals
must  work  synergistically to  establish
comprehensive care plans tailored to individual
patient needs. This multidimensional approach
ensures a holistic management strategy that
addresses both the clinical and psychosocial aspects
of care for patients experiencing an allergic
emergency [6].

Finally, effective patient and family education
remains a cornerstone of preventing and managing
allergic reactions and anaphylaxis. Nurses play a
pivotal role in educating patients about the
identification of allergens, the use of emergency
medications such as auto-injectable epinephrine,
and the development of an anaphylaxis action plan.
Empowering patients and their families with
knowledge can significantly reduce the risk of
severe allergic reactions and promote confidence in
managing their allergies [7].

Pathophysiology of Anaphylaxis: Understanding
the Mechanisms:

Anaphylaxis is a severe, systemic allergic reaction
that can be life-threatening and requires immediate
medical intervention. This hypersensitivity reaction
is characterized by the rapid onset of a range of
symptoms that can affect multiple organ systems.
Understanding the pathophysiology of anaphylaxis
is crucial for medical professionals and the general
populace alike, as it underlines the importance of
recognition, treatment, and prevention of this critical
medical emergency [8].

Anaphylaxis typically occurs when an individual
who has been sensitized to a particular allergen is re-
exposed to that allergen. The pathophysiological
response is mediated primarily by immunoglobulin
E (IgE) antibodies, which are part of the body’s
immune defense mechanism. Upon the initial
exposure to an allergen, the immune system
mistakes this foreign substance as a threat and
produces IgE antibodies specific to that allergen.
These antibodies then bind to high-affinity IgE
receptors (FceRI) located on the surface of mast
cells and basophils, a type of white blood cell
involved in allergic responses [9].

Upon subsequent exposure to the same allergen, the
allergen cross-links both IgE molecules on these
cells, leading to a process known as degranulation.
Degranulation is the release of preformed mediators
such as histamine, leukotrienes, prostaglandins, and
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other inflammatory mediators from mast cells and
basophils into the surrounding tissue and circulation.
This cascade of chemical mediators results in the
clinical manifestations of anaphylaxis across various
organ systems [10].

Histamine is one of the most potent vasodilators
involved in the anaphylactic response. Its release
leads to increased vascular permeability, which
contributes to the characteristic swelling and redness
of tissues. In addition, histamine stimulates smooth
muscle contraction in the bronchi, leading to
bronchoconstriction and respiratory difficulty. The
effects of histamine are further compounded by
other mediators released during anaphylaxis,
including leukotrienes and prostaglandins. These
substances amplify the inflammatory response,
causing symptoms such as wheezing, nausea,
vomiting, and abdominal pain [11].

Anaphylaxis can also significantly impact the
cardiovascular system. The combination of systemic
vasodilation, increased permeability, and rapid fluid
loss—resulting in hypotension—can lead to severe
cardiovascular collapse. The shock state resulting
from anaphylaxis may be characterized by reduced
preload due to vascular pooling and compromised
cardiac output. Rapid assessment and intervention
are required to restore hemodynamic stability, often
through the administration of epinephrine, which
counteracts these pathophysiological changes [12].

The respiratory system is often one of the most
affected areas during anaphylaxis. Bronchial smooth
muscle contraction leads to bronchoconstriction,
which can cause wheezing and difficulty breathing.
The combination of bronchospasm and airway
edema may lead to life-threatening respiratory
distress. In severe cases, laryngeal edema can occur,

increasing the risk of airway obstruction.
Monitoring and managing these respiratory
complications is critical, emphasizing the

importance of early recognition of symptoms and
immediate treatment with bronchodilators and
corticosteroids in addition to epinephrine [13].

Anaphylaxis can manifest in the gastrointestinal
tract as nausea, vomiting, diarrhea, and abdominal
cramping due to visceral smooth muscle contraction
and increased permeability of the gastrointestinal
lining. Cutaneous manifestations, such as urticaria,
angioedema, and flushing, are also common and
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arise from mediator-induced vasodilation and
increased permeability of capillaries [14].

In some cases, anaphylaxis may also involve
delayed-phase reactions, which can occur several
hours after the initial exposure. This is thought to be
mediated by a combination of cytokines and other
inflammatory mediators released by activated T-
cells and eosinophils. The delayed phase can
exacerbate symptoms and prolong recovery time,
necessitating ongoing monitoring and treatment
[15].

Nursing Assessment:  Identifying
Reactions and Anaphylaxis:

Allergic

Allergic reactions and anaphylaxis are critical health
concerns often encountered in nursing practice.
Understanding the pathophysiology, manifestations,
and appropriate assessment of these conditions is
crucial for nurses to ensure timely intervention and
effective patient care [16].

An allergic reaction occurs when the immune
system overreacts to a substance, known as an
allergen, that is typically harmless to most
individuals. Common allergens include food items
(e.g., peanuts, tree nuts, shellfish), medications (e.g.,
penicillin), insect stings, and environmental triggers
(e.g., pollen, dust mites). The body’s immune
response involves the activation of immunoglobulin
E (IgE) antibodies, which sensitize mast cells and
basophils. Upon subsequent exposure to the same
allergen, these cells release histamine and other
inflammatory mediators, leading to clinical
symptoms ranging from mild to severe [16].

Anaphylaxis, on the other hand, is a life-threatening
allergic reaction characterized by a rapid onset and
potentially fatal symptoms. According to the World
Allergy Organization, anaphylaxis can occur within
minutes of exposure to an allergen, making
immediate recognition and response crucial.
Symptoms can include widespread hives, swelling
of the throat and tongue, difficulty breathing,
gastrointestinal distress, hypotension, and even loss

of consciousness. The pathophysiology of
anaphylaxis  involves systemic  vasodilation,
increased vascular permeability, and

bronchoconstriction, leading to impaired respiratory
function and cardiovascular collapse [17].
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Clinical Presentation and Assessment

Techniques

Recognizing the clinical manifestations of allergic
reactions and anaphylaxis is a fundamental aspect of
nursing assessment. Nurses must be skilled in
identifying the signs and symptoms, which can vary
widely among individuals. Common mild to
moderate allergic reactions may include:

1. Skin Reactions: These include urticaria
(hives), eczema, and localized swelling.

2. Respiratory Symptoms: Patients may
experience nasal congestion, sneezing, asthma
symptoms, or wheezing.

3. Gastrointestinal Distress: Symptoms
such as nausea, vomiting, diarrhea, or abdominal
cramping can manifest [18].

In contrast, the clinical presentation of anaphylaxis
is more pronounced and can rapidly escalate. Key
symptoms to assess include:

1. Skin: Generalized urticaria, angioedema
(swelling of the deeper layers of the skin), or
flushing.

2. Respiratory System: Stridor (a high-
pitched sound due to airway obstruction), shortness
of breath, and the use of accessory muscles for
breathing.

3. Cardiovascular System: Symptoms of
hypotension, tachycardia, or arrhythmias.

4. Gastrointestinal: Severe cramping,
nausea, or vomiting, which may occur alongside
other systemic symptoms [19].

Nursing Assessment Techniques

A comprehensive nursing assessment begins with a
thorough patient history, which involves collecting
information about the patient's previous allergic
reactions, known allergies, and family history of
allergies or anaphylaxis. The following techniques
are essential in the assessment process:

1. Visual Inspection: Systematically inspect
the skin for rashes, swelling, or hives, and monitor
for signs of respiratory distress.

2. Auscultation: Listen to lung sounds for
wheezing or stridor, which can indicate
bronchospasm or airway obstruction.
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3. Vital Signs Monitoring: Continuously
monitor vital signs, especially blood pressure and
heart rate, to identify potential anaphylactic shock
[20].

4, Pulse Oximetry: Measure oxygen
saturation to assess respiratory function in real-time.

In emergency situations, time is of the essence.
Utilizing tools such as the “ABCDE” approach can
assist nurses in prioritizing assessments and
interventions:

. A: Airway — Assess for patency and any
signs of obstruction.

. B: Breathing — Evaluate respiratory rate,
depth, and effort.

. C: Circulation — Monitor blood pressure,
heart rate, and capillary refill.

. D: Disability — Quickly assess neurological
status, including consciousness and responsiveness.

) E: Exposure — Examine for rashes, hives,
or other skin reactions while ensuring privacy and
dignity [21].

The Role of Patient History
A comprehensive medication and allergy history is

indispensable when assessing allergic reactions and
anaphylaxis. Nurses should inquire about:

° Previous  Allergies: Document  any
incidents of allergic reactions, the severity, and
triggers.

) Current Medications: Identify any new
medications started before the onset of symptoms, as

well as over-the-counter medications and
supplements.
° Dietary Habits: Obtain a detailed dietary

history to identify possible food allergies, especially
in patients reporting gastrointestinal symptoms.

. Environmental Exposures: Investigate
recent exposure to insect stings, pollen, or other
potential allergens.

Keeping an open line of communication and using
active listening skills will enhance the nurse-patient
relationship and encourage patients to share critical
information about their health history [22].

Patient Education and Prevention
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education is vital in managing allergic reactions and
anaphylaxis. Nurses play an essential role in
educating patients about avoiding allergens,
recognizing early signs of potential reactions, and
understanding the use of emergency medications
such as epinephrine. The importance of carrying an
epinephrine auto-injector (such as EpiPen) and
knowing how to use it properly can save lives,
particularly for individuals with a history of
anaphylaxis.

Additionally, educating patients about developing
an emergency action plan that includes identifying
triggers, having an emergency contact, and knowing
when and how to seek assistance can empower
patients and improve their overall safety [23].

Emergency Interventions:  Protocols  for

Anaphylactic Shock:

Anaphylaxis is a life-threatening allergic reaction
that can occur within minutes of exposure to an
allergen. Known for its rapid onset and potential for
severe  consequences, anaphylaxis primarily
involves the immune system’s exaggerated response
to a substance that is typically harmless to the
majority of the population [23].

Understanding Anaphylaxis and Anaphylactic
Shock

Anaphylaxis is characterized by multifaceted
physiological changes resulting from a massive
release of mediators from mast cells and basophils.
These changes often manifest as respiratory
difficulties, cardiovascular collapse, gastrointestinal
symptoms, and dermatological signs. Common
triggers include food allergies (e.g., nuts, shellfish),
insect stings, medications, and latex exposure. On
the other hand, anaphylactic shock is a severe and
critical form of anaphylaxis where a dramatic drop
in blood pressure occurs, leading to inadequate
blood flow to vital organs and subsequent organ
failure if treatment is not promptly administered
[24].

Symptoms

Symptoms of anaphylaxis can appear quickly,
sometimes within seconds of exposure to an
allergen. The most recognized signs include:
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breathing, wheezing, throat tightness, and laryngeal
edema can obstruct airflow.

. Cardiovascular Symptoms: Hypotension,
tachycardia, fainting, or loss of consciousness may
occur due to the heart's inability to pump effectively
under stress.

. Gastrointestinal Symptoms:  Nausea,
vomiting, diarrhea, and abdominal cramping.

. Dermatological Symptoms: Urticaria
(hives), itching, flushing, and angioedema (swelling
beneath the skin).

It is vital for medical professionals and laypersons
alike to recognize these symptoms quickly to initiate
life-saving interventions [24].

Emergency Protocols for Anaphylaxis

Immediate response is critical for the successful
management of anaphylaxis. The following
protocols outline the necessary steps for emergency
intervention [25].

Step 1: Call for Help

The first step in managing suspected anaphylaxis is
to call emergency services (if outside) or activate the
emergency response team (if in a healthcare
facility). Speed in initiating help is crucial, as it
ensures that advanced medical assistance is on the
way.

Step 2: Assess the Patient

While waiting for emergency assistance, assess the

patient’s condition. The following should be
checked:

° Airway Patency: Ensure that the airway is
open and that the patient is breathing adequately.
Look for signs of respiratory distress.

. Level of Consciousness: Determine the
patient’s responsiveness and orientation. A decrease
in consciousness can indicate the severity of the
situation [25].

Step 3: Administration of Epinephrine

The cornerstone of anaphylaxis treatment is the
administration of epinephrine. This powerful

medication constricts blood vessels, increases heart
output, and relaxes bronchial smooth muscle,



Letters in High Energy Physics
ISSN: 2632-2714

Volume 2023
[ssue 2

reversing many of the life-threatening effects of
anaphylaxis [26].

. Route: Administer epinephrine
intramuscularly, ideally into the anterolateral thigh
(vastus lateralis) to promote rapid absorption.

. Dosage: For adults, the recommended dose
is 0.3-0.5 mg (0.3-0.5 mL of 1:1000 solution),
while children typically receive 0.01 mg/kg (up to
0.3 mg).

o Repeat Doses: If symptoms do not
improve within 5-15 minutes, a second dose may be
administered [26].

Step 4: Positioning the Patient

Position the patient appropriately to maximize
circulation and respiratory function. If the patient
exhibits dizziness or fainting, lying down with legs
elevated can help improve venous return to the heart.
However, if respiratory distress is present, allow the
patient to sit up in a comfortable position [27].

Step 5: Additional Interventions

Once epinephrine is administered, other treatments
may be indicated based on the patient’s symptoms:

. Antihistamines: These may provide
adjunctive relief of itching and hives but should not
replace epinephrine, as they do not reverse the life-
threatening components of anaphylaxis.

. Oxygen Therapy: If respiratory distress
continues, supplemental oxygen may be necessary.

° Fluid Resuscitation: Intravenous fluids
may be indicated for patients experiencing
hypotension [27].

Step 6: Monitoring and Aftercare

Continuous monitoring of vital signs is essential. Be
vigilant for biphasic anaphylaxis, where symptoms
may recur hours after initial treatment.

Once emergency services arrive, provide them with
detailed information regarding the incident,
interventions given, and the patient’s response. It is
crucial that the situation remains stable before
transferring care [28].

Preventive Measures

While the immediate treatment of anaphylaxis is
imperative, education and prevention play a critical
role in managing allergic conditions. Individuals
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with known allergies should carry an epinephrine
auto-injector and be educated on its use. It is also
crucial for family members, caregivers, and
potentially exposed individuals (such as teachers or
daycare providers) to have an understanding of
anaphylaxis emergency protocols [28].

Education and Training
Educational initiatives must focus on:

. Identifying allergens and understanding
avoidance measures.

. Recognizing  early  symptoms  of
anaphylaxis.

. Proper administration of epinephrine.

. Creating action plans for potential

exposure situations (e.g., schools, workplaces) [29].
Allergy Advocacy

Advocacy for food allergies and anaphylaxis
awareness is essential in society. Food labeling laws,
safe food practices in schools and restaurants, and
public awareness campaigns can contribute to
reducing the risk of accidental exposure to allergens
[29].

Role  of
Management:

Epinephrine  in  Anaphylaxis

Anaphylaxis is a severe, life-threatening allergic
reaction that can occur within minutes of exposure
to an allergen. Common triggers include foods such
as peanuts and tree nuts, insect stings, medications,
and latex. Anaphylaxis is characterized by a rapid
onset of symptoms that can include hives, swelling,
respiratory distress, gastrointestinal symptoms, and
circulatory collapse. Given the potential for rapid
progression and fatality, effective management of
anaphylaxis is critical. Central to this management
is epinephrine, a potent catecholamine that plays a
pivotal role in reversing the life-threatening
symptoms of anaphylaxis [30].

Mechanism of Action

Epinephrine, also known as adrenaline, is a hormone
secreted by the adrenal glands and acts on alpha and
beta-adrenergic receptors throughout the body. In
the context of anaphylaxis, epinephrine’s
multifaceted actions are crucial for reversing the
systemic effects of the allergic reaction [31].
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1. Cardiovascular Effects: One of the
primary actions of epinephrine is its effect on the
cardiovascular system. It stimulates alpha-1
adrenergic receptors, which cause vasoconstriction
and increase peripheral vascular resistance, leading
to increased blood pressure. This is vital during
anaphylaxis, as patients often experience profound
hypotension and potential cardiovascular collapse.
Additionally, epinephrine  stimulates beta-1
adrenergic receptors in the heart, increasing heart
rate and myocardial contractility, which further
supports cardiac output and improves perfusion of
vital organs [32].

2. Bronchodilation:  Anaphylaxis  often
results in bronchospasm, making breathing difficult.
Epinephrine stimulates beta-2 adrenergic receptors
in the lungs, leading to bronchodilation. This
reduces airway resistance, alleviates respiratory
distress, and improves oxygenation, which is critical
in patients experiencing respiratory failure due to
anaphylactic shock [32].

3. Inhibition of Mast Cell Degranulation:
Epinephrine also helps to inhibit further release of
mediators from mast cells and basophils, which are
key players in the allergic response. By preventing
additional histamine release and other inflammatory
mediators, epinephrine can mitigate the severity of
the ongoing reaction.

4. Cutaneous Effects: The drug can alleviate
urticaria (hives) and angioedema (swelling) through
its vasoconstrictive properties and by reducing
vascular permeability, which helps limit the
extensive tissue edema seen in anaphylaxis [32].

Administration of Epinephrine

The timely administration of epinephrine is the
cornerstone of anaphylaxis management. The first-
line method of delivery is intramuscular injection,
specifically into the mid-anterolateral thigh (vastus
lateralis), due to its rapid absorption and
effectiveness. The standard dose for adults is 0.3 to
0.5 mg (0.3 to 0.5 mL of a 1:1000 solution), and for
children, 0.01 mg/kg (up to a maximum of 0.3 mg).
Auto-injectors, such as the EpiPen, are widely
available and provide an easy and portable means
for individuals at risk of anaphylaxis to self-
administer epinephrine when they recognize signs of
a severe allergic reaction [33].
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Importance of Prompt Treatment

The efficacy of epinephrine is closely tied to timing;
early administration correlates with better outcomes.
Delays in treatment can lead to severe complications
and even death. In instances where patients are
unresponsive to the initial dose of epinephrine, a
second dose may be administered after 5 to 15
minutes, especially if symptoms persist. Healthcare
providers must be vigilant in monitoring patients
after administration, as some patients may
experience a biphasic reaction, where symptoms can
recur hours after the initial event [34].

Safety and Side Effects

While epinephrine is generally safe and well-
tolerated, adverse effects can occur. Common side
effects include palpitations, anxiety, tremors, and
headache, usually attributable to its
sympathomimetic activity. Serious complications
are rare but can include hypertension, cardiac
dysrhythmias, and myocardial ischemia, particularly
in patients with pre-existing cardiovascular
conditions. However, the benefits of epinephrine in
life-threatening scenarios overwhelmingly outweigh
these risks [35].

Monitoring and Managing Biphasic Reactions:

Anaphylaxis is a severe and potentially life-
threatening allergic reaction that demands
immediate medical attention. Among its relevant
complexities is the phenomenon known as biphasic
anaphylaxis, where initial symptoms subside only to
return after a period of stability [36].

Biphasic allergic reactions present as two separate
phases of symptoms following an exposure to an
allergen. The initial phase, referred to as the primary
phase, typically occurs within minutes of allergen
exposure and is characterized by classic
anaphylactic symptoms such as skin reactions
(urticaria or angioedema), respiratory difficulties
(wheezing, shortness of breath), gastrointestinal
symptoms (nausea, vomiting), and cardiovascular
instability (hypotension, tachycardia) [36].

The secondary phase can start anywhere from one
hour to several hours post-exposure and can last for
hours or even days. Interestingly, this second wave
of symptoms may manifest with the same severity
as the first and requires prompt recognition.
Research indicates that about 20% of patients who
experience anaphylaxis may encounter biphasic
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management crucial [37].

The exact mechanisms behind biphasic anaphylaxis
remain a topic of ongoing research. It is
hypothesized that the biphasic reaction may be
mediated by the late-phase immune response,
involving immune cells such as T lymphocytes,
eosinophils, and basophils. In the first phase,
immunoglobulin E (IgE)-mediated degranulation of
mast cells leads to the release of histamines and
other inflammatory mediators. If the initial
symptoms are managed, the inflammatory response
may still be active, leading to a subsequent wave of
symptoms as additional immune mediators are
released [38].

Several factors may predict the likelihood of
biphasic reactions, including the severity of the
initial reaction, the time to treatment, and specific
triggering allergens. Importantly, patients with
underlying asthma or those who are taking beta-
blockers may be at increased risk for complicated
and severe reactions. These complexities highlight
the need for a comprehensive and multidisciplinary
approach to patient care [39].

Monitoring Biphasic Reactions

Given the uncertainty and unpredictability of
biphasic anaphylaxis, careful monitoring of patients
who have experienced anaphylaxis is vital. Standard
recommendations generally include:

) Observation Duration: Patients who have
experienced anaphylaxis are often required to
remain under medical supervision for a minimum of
4 to 6 hours, as this period captures the majority of
biphasic reactions. In cases where risk factors for a
more severe reaction exist, prolonged observation
may be necessary [40].

) Vital Signs  Monitoring: Continuous
reassessment of vital signs—including pulse, blood
pressure, and respiratory rate—is crucial during the
observation period. Any variations from baseline
should trigger further evaluation and intervention.

. Symptom Reassessment: Health care
providers should actively inquire about ongoing
symptoms. Patients should be encouraged to
communicate any re-emerging symptoms as soon as
they arise, rather than waiting for an assessment
interval.
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discharged after anaphylactic events should be
educated on self-monitoring techniques. They
should maintain a symptom diary or checklist and be
informed about signs of deterioration that
necessitate emergency medical intervention [40].

Management Strategies

Effective management of biphasic allergic reactions
hinges on both immediate response to anaphylaxis
and strategies to prevent future occurrences. Key
components include:

. Immediate Administration of
Epinephrine: The  first-line  treatment  for
anaphylaxis, including biphasic reactions, is

epinephrine. Administration of this drug can
significantly mitigate severe symptoms. It is
essential for individuals at risk of anaphylaxis to
carry auto-injectors and be trained in their use,
ensuring they can self-administer quickly in
emergency situations [41].

) Additional  Medications: In  certain
situations,  adjunctive  therapies, such as
antihistamines and  corticosteroids, may be
administered  post-anaphylaxis to  mitigate

symptoms. However, these should not be substitutes

for epinephrine but rather complementary
treatments [41].
. Education and Action Plans: Preparing a

comprehensive anaphylaxis action plan is pivotal.
This plan should delineate symptoms of
anaphylaxis, the step-by-step process for using an
epinephrine auto-injector, and instructions for
seeking subsequent medical attention. Educating
patients, caregivers, and family members is
beneficial in facilitating timely responses to allergic
reactions.

o Identifying Triggers: Individuals should
undergo allergy testing to identify specific allergens
contributing to their anaphylactic responses. By
understanding their triggers, patients can take
preventive measures to avoid exposure altogether
[41].

. Follow-up Care: It's crucial for patients to
schedule follow-up appointments with an allergist to
evaluate their condition and adjust management
strategies. This care can also integrate education on
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how to manage acute allergic events, which can be
empowering for patients and their families [42].

Patient Education and Discharge Planning:

Hospitalization can be a daunting experience for
patients, particularly for those suffering from
allergies and anaphylaxis. Conditions that can be
life-threatening, allergies and anaphylaxis demand
not only immediate medical attention but also a
comprehensive discharge plan that empowers
patients with the knowledge and skills necessary to
manage their conditions effectively at home. The
quality of education provided before discharge has
pivotal implications for patient outcomes,
compliance with treatment plans, and the overall
reduction in readmission rates.

Allergic reactions occur when the body’s immune
system reacts hyperbolically to a substance (an
allergen) that it mistakenly identifies as harmful.
Common allergens include pollen, certain foods
(such as peanuts, tree nuts, shellfish, dairy, and
eggs), insect stings, medications, and latex.
Symptoms can range from mild (such as hives,
itching, or nasal congestion) to severe (anaphylaxis),
a life-threatening condition characterized by rapid
onset of respiratory distress, cardiovascular
collapse, and gastrointestinal symptoms.
Anaphylaxis requires immediate treatment with
epinephrine, and understanding this contrasting
spectrum of reactions forms the foundation for
patient education [43].

Importance of Patient Education

Education serves as a cornerstone in managing
allergy and anaphylaxis patients. Ensuring that
patients, as well as their families, are knowledgeable
about their condition can dramatically influence
their health outcomes. Effective education involves
several key components, including identifying
triggers, recognizing early signs of an allergic
reaction, understanding when to seek medical help,
and knowing emergency procedures—especially the
use of an auto-injector (e.g., EpiPen) [44].

1. Identifying Triggers: Patients need to
know what substances or situations provoke their
allergic reactions. Knowledge of personal triggers
helps patients avoid unintentional exposure and
ultimately prevents future reactions [45].

2. Recognizing Symptoms: Patients must be
trained to identify the early symptoms of an allergic
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reaction or anaphylaxis. Understanding the
distinction between mild and severe reactions will
empower them to act quickly in emergencies [45].

3. Emergency Procedures: Instructions on
how to use an epinephrine auto-injector should be a
staple in patient education. Healthcare providers
should demonstrate and allow the patient to practice
using the device, ensuring that they feel competent
in handling emergencies [46].

4. Developing an Emergency Action
Plan: A written plan detailing what steps to take in
case of an allergic reaction can be a valuable
resource for patients. This may include notifying
emergency services, calling a family member, or

using antihistamines in  conjunction  with
epinephrine.
5. Educational Materials: Providing

literature, visual aids, and resources can reinforce
learning. Informative pamphlets, diagrams of
anaphylaxis signs, and even mobile apps can serve
as reliable references when patients are at home.

6. Family Involvement: Education should
extend beyond the patient to include family
members or caregivers. Training them on
recognizing symptoms and using the epinephrine
auto-injector empowers a support system that can
take charge in emergencies [46].

Discharge
Approach

Planning: A  Multidisciplinary

Discharging a patient with allergies or anaphylaxis
requires a well-coordinated, multidisciplinary
approach. The aim is not only to provide immediate
medical care but also to ensure the ongoing safety
and health of the patient post-discharge [47].

1. Collaborative Team Effort: Involving a
team comprised of allergists, nurses, dietitians,
discharge coordinators, and social workers can help
address the multifaceted needs of allergy patients.
Each professional brings unique insights and
expertise that enrich discharge planning [48].

2. Comprehensive  Assessment: Prior to
discharge, it is essential to assess the patient’s
understanding of their condition, treatment plan, and
follow-up appointments. This assessment helps
identify gaps in knowledge that can be addressed in
the discharge education provided [49].
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3. Personalized Discharge
Instructions: Discharge instructions should be
tailored to the individual patient’s needs. Factors
such as their age, cognitive abilities, cultural
background, and previous experiences with allergic
reactions should be considered to empower the
patient.

4. Follow-Up Care: Post-discharge follow-
up with an allergist or primary care provider is
essential for allergy management. Scheduling
appointments before discharge reinforces the
importance of ongoing care and opens channels for
additional education.

5. Community Resources: Informing
patients about local and online support groups for
individuals with allergies can provide ongoing
education and emotional support. Connecting
patients to community resources may also improve
quality of life [49].

Evaluating Education and Follow-up

Following discharge, evaluating the effectiveness of
the education delivered during hospitalization is
critical. Patient comprehension can be assessed
through follow-up calls or appointments, where
healthcare providers confirm that the patient can
correctly articulate their understanding of their
allergies, emergency procedures, and triggers.
Encouraging feedback from patients and family
members can also help identify areas where
education could be enhanced [50].

Collaborative Care: Working with Healthcare
Teams and Allergy Specialists:

In today’s complex healthcare environment, the
integration of collaborative care models has become
increasingly vital in managing diverse health
conditions, including allergies. Collaborative care
emphasizes the coordination between various
healthcare professionals, including primary care
physicians, allergy specialists, nurses, dietitians, and
mental  health  professionals to  provide
comprehensive treatment for patients [51].

Collaborative care is a patient-centered approach
that involves multiple healthcare providers working
together to create, implement, and oversee a unified
treatment plan tailored to each patient’s needs. This
model encourages communication and shared
decision-making among team members and with
patients and their families. The World Health
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Organization (WHO) highlights the significance of
collaboration in promoting health outcomes,
especially in treating chronic conditions where
multiple factors are at play [51].

In the realm of allergy management, this
collaborative approach is particularly essential.
Allergies can trigger a multitude of symptoms and
complications, ranging from mild discomfort to
severe reactions that demand immediate medical
attention. Factors such as environmental triggers,
genetic predisposition, and co-existing health
conditions can complicate allergy management,
necessitating a holistic and multifaceted treatment
strategy [52].

The Relevance of Collaborative Care in Allergy
Management

1. Complexity of Allergic Reactions:
Allergies can manifest in various ways, including
respiratory issues, gastrointestinal disturbances, skin
reactions, and even anaphylaxis. A collaborative
care model ensures that all aspects of a patient’s
health are considered, leading to more targeted
interventions [53].

2. Co-morbid Conditions: Many patients
with allergies also suffer from related conditions
such as asthma or eczema. A cohesive team
approach allows for the simultaneous management
of these co-morbid conditions, optimizing overall
patient health and quality of life.

3. Longitudinal Care: Allergies often
require ongoing management and monitoring.
Collaborative care facilitates regular follow-ups and
adaptations to treatment as patients’ conditions
evolve, fostering a sense of continuity in care [53].

4, Patient Education and Empowerment:
Through collaborative efforts, healthcare teams can
better educate patients about their allergies, triggers,
and treatment plans. This empowerment is essential
for patient engagement, adherence to treatment, and
effective self-management [54].

Roles of Healthcare Team Members

The success of collaborative care hinges on the
distinct yet complementary roles of various
professionals within the healthcare team:

1. Allergy Specialists: These professionals,
typically allergists or immunologists, are central to
diagnosing and treating allergies. They perform
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specific IgE tests, to identify allergens. Their
expertise enables them to provide specialized
treatments, such as immunotherapy, and to develop
tailored management plans addressing unique
patient needs [55].

2. Primary Care Physicians (PCPs): PCPs
often serve as the first point of contact for patients.
They play a crucial role in recognizing allergy
symptoms and initiating referrals to allergy
specialists for further evaluation and management.
PCPs also maintain a comprehensive overview of
the patient's health history, allowing for coordinated
care and the management of any underlying or
concurrent conditions.

3. Nurses: Nurses are pivotal in patient
education, providing valuable guidance on
managing allergies through lifestyle changes and
medication adherence. They often conduct initial
assessments and help manage treatment plans,
acting as a bridge between patients and other
healthcare providers [55].

4, Dietitians: Since food allergies are a
common concern, the expertise of dietitians is
essential in allergy management. They provide
patients with dietary guidelines, help to identify safe
food choices, and work to prevent allergic reactions
while ensuring nutritional adequacy [56].

5. Mental Health Professionals: Chronic
allergic conditions can significantly impact a
patients mental well-being. Mental health
professionals can address the psychological aspects
of living with allergies, including anxiety,
depression, or stress that might arise from constant
vigilance against allergic reactions.

6. Pharmacists: Pharmacists can support
allergy management by providing education on the
proper use of allergy medications, potential side
effects, and drug interactions. They can also assist in
monitoring medication adherence and managing
over-the-counter allergy treatments [56].

Benefits of Collaborative Care

The collaborative care model presents numerous
benefits for patients with allergies, enhancing their
quality of life and treatment outcomes:

1. Improved Health Outcomes: Studies
have shown that collaborative care leads to better
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hospitalizations, and fewer emergency department
visits. By addressing the multifaceted nature of
allergies through teamwork, patients often
experience a more significant reduction in their
symptoms [57].

2. Enhanced Patient Satisfaction: When
healthcare professionals communicate effectively
and work together, patients often report higher
satisfaction with their care. Collaborative care
fosters a deeper patient-provider relationship,
allowing individuals to feel heard and valued in their
healthcare journey.

3. Holistic Approach to Care: The inclusive
nature of collaborative care ensures that all aspects
of a patient’s health are addressed, leading to more
comprehensive and effective treatment plans. This
holistic approach recognizes the interconnectedness
of health factors, thereby improving overall well-
being [57].

4, Efficient Health Resource Utilization:
Collaborative care can lead to more efficient use of
healthcare resources, reducing duplication of tests

and procedures while ensuring timely and
appropriate referrals to specialists.
5. Support for Long-term Management:

For patients with chronic allergies that require
ongoing attention, the collaborative care model
provides a structured framework for continuous
monitoring and long-term management, adapting to
changing needs over time [58].

Conclusion:

In summary, the emergency management of allergic
reactions and anaphylaxis from a nursing
perspective is a critical component of patient care
that requires prompt recognition, effective
intervention, and comprehensive patient education.
Nurses serve as frontline responders, equipped with
the knowledge and skills necessary to identify the
signs and symptoms of anaphylaxis and initiate
lifesaving treatments, including the administration
of epinephrine. Continuous monitoring and support
for patients to mitigate the risk of biphasic reactions
further underscore the essential role nurses play in
safeguarding patient outcomes during these
emergencies.

Furthermore, the integration of patient education
into the nursing response is vital. By empowering
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patients and their families with the knowledge of
how to recognize potential symptoms and utilize
auto-injectors effectively, nurses help foster a
culture of safety and preparedness. As healthcare
evolves, ongoing training and collaboration with
multidisciplinary teams will enhance the quality of
care delivered to individuals experiencing allergic
reactions. Ultimately, a proactive and well-
coordinated approach within nursing practice can
significantly ~ improve the management of
anaphylaxis, reduce the likelihood of severe
outcomes, and promote better quality of life for
patients with allergies.

References:

Mullins RJ, Wainstein BK, Barnes EH, Liew WK,
Campbell DE. Increases in anaphylaxis fatalities in
Australia from 1997 to 2013. Clin Exp Allergy J Br
Soc Allergy Clin Immunol 2016;46:1099-110.

Panesar SS, Javad S, de Silva D, et al. The
epidemiology of anaphylaxis in Europe: a
systematic review. Allergy 2013;68:1353-61.

de Silva D, Singh C, Muraro A, et al. Diagnosing,
managing and preventing anaphylaxis: Systematic
review. Allergy 2021;76:1493-506.

Schinemann HJ, Wiercioch W, Brozek J, et al.
GRADE Evidence to Decision (EtD) frameworks
for adoption, adaptation, and de novo development
of trustworthy = recommendations: GRADE-
ADOLOPMENT. J Clin Epidemiol 2017;81:101—
10.

Johnston SL, Unsworth J, Gompels MM. Adrenaline
given outside the context of life threatening allergic
reactions. BMJ 2003;326:589-90.

Resuscitation Council UK. Emergency treatment of
anaphylaxis: Guidelines for healthcare providers.
RCUK, 2021.

O'Leary FM, Hokin B, Enright K, Campbell DE.
Treatment of a simulated child with anaphylaxis: an
in situ two-arm study. J Paediatr Child Health
2013;49:541-7.

Soar J, Guideline Development Group. Emergency
treatment of anaphylaxis in adults: concise
guidance. Clin Med 2009;9:181-5.

Lieberman P, Nicklas RA, Oppenheimer J, et al. The
diagnosis and management of anaphylaxis practice

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1470

parameter: 2010 update. J Allergy Clin Immunol
2010;126:477-80.e1-42.

Harper NJN, Cook TM, Garcez T, et al. Anaesthesia,
surgery, and life-threatening allergic reactions:
epidemiology and clinical features of perioperative
anaphylaxis in the 6th National Audit Project
(NAP6). Br J Anaesth 2018;121:159-71.

Pumphrey RSH. Fatal posture in anaphylactic
shock. J Allergy Clin Immunol 2003;112:451-2.

Cardona V, Ansotegui 1J, Ebisawa M, et al. World
allergy organization anaphylaxis guidance 2020.
World Allergy Organ J 2020;13:100472.

Haymore BR, Carr WW, Frank WT. Anaphylaxis
and epinephrine prescribing patterns in a military
hospital: underutilization of the intramuscular route.
Allergy Asthma Proc 2005;26:361-5.

Turner PJ, Campbell DE. Epidemiology of severe
anaphylaxis: can we use population-based data to
understand anaphylaxis? Curr Opin Allergy Clin
Immunol 2016;16:441-50.

Turner PJ, Gowland MH, Sharma V, et al. Increase
in anaphylaxis-related hospitalizations but no
increase in fatalities: an analysis of United Kingdom
national anaphylaxis data, 1992-2012. J Allergy
Clin Immunol 2015;135:956-63.e1.

Baseggio Conrado A, lerodiakonou D, Gowland
MH, Boyle RJ, Turner PJ. Food anaphylaxis in the
United Kingdom: analysis of national data, 1998-
2018. BMJ 2021;372:n251.

Jose R, Clesham GJ. Survey of the use of
epinephrine (adrenaline) for anaphylaxis by junior
hospital doctors. Postgrad Med J 2007;83:610-1.

Ko BS, Kim JY, Seo D-W, et al. Should adrenaline
be used in patients with hemodynamically stable
anaphylaxis? Incident case control study nested
within a retrospective cohort study. Sci Rep
2016;6:20168.

Lindor RA, McMahon EM, Wood JP, et al.
Anaphylaxis-related malpractice lawsuits. West J
Emerg Med 2018;19:693-700.

Soar J, Pumphrey R, Cant A, et al. Emergency
treatment of anaphylactic reactions—guidelines for
healthcare providers. Resuscitation 2008;77:157—
69.



21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Letters in High Energy Physics
ISSN: 2632-2714

Volume 2023
[ssue 2

Macdougall CF, Cant AJ, Colver AF. How
dangerous is food allergy in childhood? The
incidence of severe and fatal allergic reactions
across the UK and Ireland. Arch Dis Child
2002;86:236-9.

Patel N, Chong KW, Yip AYG, et al. Use of multiple
epinephrine doses in anaphylaxis: a systematic
review and meta-analysis. J Allergy Clin Immunol
2021;148:1307-15.

Algurashi W., Stiell 1., Chan K., Neto G., Alsadoon
A., Wells G. (2015). Epidemiology and Clinical
Predictors of Biphasic Reactions in Children with
Anaphylaxis. Ann. Allergy Asthma Immunol. 115
(3), 217-e2.

Cardona V., Ansotegui I. J., Ebisawa M., EI-Gamal
Y., Fernandez Rivas M., Fineman S., et al. (2020).
World Allergy Organization Anaphylaxis Guidance
2020. World Allergy Organ. J. 13 (10), 100472.

Brown S. G. (2006). Anaphylaxis: Clinical Concepts
and Research Priorities. Emerg. Med. Australas. 18
(2), 155-169.

Campbell R. L., Bellolio M. F., Knutson B. D.,
Bellamkonda V. R., Fedko M. G., Nestler D. M., et
al. (2015). Epinephrine in Anaphylaxis: Higher Risk
of Cardiovascular Complications and Overdose after
Administration of Intravenous Bolus Epinephrine
Compared with Intramuscular Epinephrine. J.
Allergy Clin. Immunol. Pract. 3 (1), 76-80.

Brown S. G., Blackman K. E., Heddle R. J. (2004).
Can Serum Mast Cell Tryptase Help Diagnose
Anaphylaxis? Emerg. Med. Australas. 16 (2), 120-
124,

Bock S. A., Mufioz-Furlong A., Sampson H. A.
(2001). Fatalities Due to Anaphylactic Reactions to
Foods. J. Allergy Clin. Immunol. 107 (1), 191-193.

Billington C. K., Penn R. B., Hall 1. P. (2017). 2
Agonists. Handb Exp. Pharmacol. 237, 23-40.

Balshem H., Helfand M., Schiinemann H. J., Oxman
A. D., Kunz R., Brozek J., et al. (2011). GRADE
Guidelines: 3. Rating the Quality of Evidence. J.
Clin. Epidemiol. 64 (4), 401-406.

Bai Y., EI-Gamal Y., Schreiber K. E., et al. (2020).
Anaphylaxis in Pediatric Patients: A Review of the
Literature and the Clinical Experience of the
American Academy of Pediatrics. Pediatrics 146
(3), ©20200005.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

1471

Campbell R. L., Hagan J. B., Manivannan V.,
Decker W. W., Kanthala A. R., Bellolio M. F., et al.
(2012). Evaluation of National institute of Allergy
and Infectious Diseases/food Allergy and
Anaphylaxis Network Criteria for the Diagnosis of
Anaphylaxis in Emergency Department Patients. J.
Allergy Clin. Immunol. 129 (3), 748-752.

Brown S. G., Blackman K. E., Stenlake V., Heddle
R. J. (2004). Insect Sting Anaphylaxis; Prospective
Evaluation of Treatment with Intravenous
Adrenaline and Volume Resuscitation. Emerg. Med.
J. 21 (2), 149-154.

Aurich S., Dolle-Bierke S., Francuzik W., Bilo M.
B., Christoff G., Fernandez-Rivas M., et al. (2019).
Anaphylaxis in Elderly Patients-Data from the
European Anaphylaxis Registry. Front. Immunol.
10, 750.

Brown S. G. (2004). Clinical Features and Severity
Grading of Anaphylaxis. J. Allergy Clin. Immunol.
114 (2), 371-376.

Cai H., Zhang L., Wang Z. (2012). Meta-analysis of
Two Dexamethasone-Containing Premedication
Regimens  for  Paclitaxel-Induced  Allergic
Reactions. Chin. J. Clin. Pharm. 21 (2), 90-95.

Brockow K., Schallmayer S., Beyer K., Biedermann
T., Fischer J., Gebert N., et al. (2015). Effects of a
Structured Educational Intervention on Knowledge
and Emergency Management in Patients at Risk for
Anaphylaxis. Allergy 70 (2), 227-235.

Busse J. W., Guyatt G. H. (2020). Tool to Assess
Risk of Bias in Cohort Studies. Ottawa: Evidence
Partners.

Grossman S.L., Baumann B.M., Garcia Pefia B.M.,
Linares M.Y.R., Greenberg B., Hernandez-Trujillo
V.P. Anaphylaxis knowledge and practice
preferences of pediatric emergency medicine
physicians: a national survey. J Pediatr.
2013;163(3):841-846.

Adiga S., Nayak V., Bairy K.L. Treatment of
anaphylaxis in adults: a questionnaire survey.
Online J Heal Allied Sci. 2008;7(4):3474-3479.

Wood R.A., Camargo C.A., Lieberman P., et al.
Anaphylaxis in America: the prevalence and
characteristics of anaphylaxis in the United States. J
Allergy Clin Immunol. 2014;133(2):461-467.



42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

Letters in High Energy Physics Volume 2023
ISSN: 2632-2714 Issue 2
Pimentel-Hayashi J.A., Navarrete-Rodriguez E.M., 52. Sclar D.A., Lieberman P.L. Anaphylaxis:

Del Rio-Navarro B.E.
regarding epinephrine
Asia Pac Allergy.

Moreno-Laflor
Physicians' knowledge
underuse in anaphylaxis.
2020;10(4):1-10.

Shaker M.S., Wallace D.V., Golden D.B.K., et al.
Anaphylaxis—a 2020 practice parameter update,
systematic review, and Grading of
Recommendations, Assessment, Development and
Evaluation (GRADE) analysis. J Allergy Clin
Immunol. 2020;145(4):1082-1123.

O.l,

Campbell R.L., Li J.T.C., Nicklas R.A., Sadosty
A.T. Emergency department diagnosis and
treatment of anaphylaxis: a practice parameter. Ann
Allergy Asthma Immunol. 2014;113(6):599-608.

Solé D., lvancevich J.C., Borges M.S., et al.
Anaphylaxis in Latin America: a report of the online
Latin American survey on anaphylaxis (OLASA)
Clinics. 2011;66(6):943-947.

Lieberman P., Nicklas R.A., Oppenheimer J., et al.
The diagnosis and management of anaphylaxis
practice parameter: 2010 Update. J Allergy Clin
Immunol. 2010;126(3):477-480.

Muraro A., Roberts G., Worm M., et al.
Anaphylaxis: guidelines from the European
academy of allergy and clinical immunology.
Allergy Eur J Allergy Clin  Immunol.
2014;69(8):1026—1045.

Turner P.J., Campbell D.E., Motosue M.S.,
Campbell R.L. Global trends in anaphylaxis

epidemiology and clinical implications. J Allergy
Clin Immunol Pract. 2020;8(4):1169-1176.

Asai Y., Yanishevsky Y., Clarke A., et al. Rate,
triggers, severity and management of anaphylaxis in
adults treated in a Canadian emergency department.
Int Arch Allergy Immunol. 2014;164(3):246-252.

Jares E.J., Baena-Cagnani C.E., Sanchez-Borges
M., et al. Drug-induced anaphylaxis in Latin
American countries. J Allergy Clin Immunol Pract.
2015;3(5):780-788.

Ansotegui 1.J., S&nchez-Borges M., Cardona V.
Current trends in prevalence and mortality of
anaphylaxis. Curr Treat Options Allergy.
2016;3(3):205-211.

53.

54.

55.

56.

57.

58.

1472

underdiagnosed, underreported, and undertreated.
Am J Med. 2014;127(1 SUPPL):S1.

Olabarri M., Gonzalez-Peris S., Vazquez P., et al.
Management of anaphylaxis in Spain: pediatric
emergency care providers' knowledge. Eur J Emerg
Med. 2019;26(3):163-167.

Simons F.E.R., Ebisawa M., Sanchez-Borges M., et
al. Update of the evidence base: world Allergy
Organization anaphylaxis guidelines. World Allergy
Organ J. 2015;8(1):1-16.

Lieberman P., Camargo C.A., Bohlke K., et al.
Epidemiology of anaphylaxis: findings of the
American college of allergy, asthma and
immunology epidemiology of anaphylaxis working
group. Ann  Allergy Asthma  Immunol.
2006;97(5):596-602.

Cardona V., Ansotegui I.J., Ebisawa M., et al. World
allergy organization anaphylaxis guidance 2020.
World Allergy Organ J. 2020;13(10):100472.

Drupad H., Nagabushan H. Level of knowledge
about anaphylaxis and its management among
health care providers. Indian J Crit Care Med.
2015;19(7):412-415.

Golden D.B.K. Anaphylaxis: recognizing risk and
targeting treatment. J Allergy Clin Immunol Pract.
2017;5(5):1224-1226.





