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DESCRIPTION
Anaphylaxis is a severe, rapid-onset systemic allergic reaction that
can be life-threatening if not promptly recognized and treated. It
is characterized by a sudden release of chemical mediators from
mast cells and basophils, leading to multi-organ involvement,
including the cardiovascular, respiratory, cutaneous and
gastrointestinal systems. The triggers for anaphylaxis are diverse
and include foods such as peanuts, tree nuts, shellfish and eggs,
medications such as antibiotics and non-steroidal anti-
inflammatory drugs, insect stings and, in rare cases, physical
factors like exercise or temperature changes. The hallmark of
anaphylaxis is its rapid progression, which can occur within
minutes to hours after exposure to the allergen. Symptoms
typically include generalized hives, swelling of the lips or tongue,
difficulty breathing, wheezing, hypotension, dizziness and in
severe cases, loss of consciousness. Understanding the
immunological mechanisms underlying anaphylaxis is essential
for timely intervention and the prevention of recurrent episodes.
The pathophysiology of anaphylaxis is primarily mediated by
immunoglobulin E dependent and independent mechanisms. In
IgE mediated reactions, allergens bind to IgE antibodies
attached to the surface of mast cells and basophils, triggering the
release of histamine, tryptase, leukotrienes and prostaglandins.
These mediators cause vasodilation, increased vascular
permeability, smooth muscle contraction and stimulation of
nerve endings, producing the characteristic symptoms of
swelling, hypotension and bronchoconstriction. Non-IgE
mediated reactions can also occur through direct activation of
mast cells by drugs, contrast media or other stimuli, bypassing
IgE. Regardless of the pathway, the rapid mediator release can
lead to life-threatening airway obstruction, circulatory collapse
and shock if not promptly managed. The severity of the reaction
is influenced by factors such as age, comorbid conditions
including cardiovascular disease and asthma, the dose and route
of allergen exposure and concurrent medications like beta-
blockers or angiotensin converting enzyme inhibitors.

Epidemiological studies indicate that anaphylaxis affects people
of all ages, with an increasing prevalence worldwide. Food

induced anaphylaxis is more common in children and young
adults, whereas drug-induced and insect venom induced
anaphylaxis is more prevalent in adults. The lifetime risk of
experiencing an anaphylactic episode varies depending on
geographic region, lifestyle and genetic predisposition. Early
recognition is critical because delays in treatment are associated
with higher morbidity and mortality. Skin manifestations often
precede more severe systemic symptoms, providing an early
warning sign. Healthcare professionals, patients at risk and
caregivers must be educated to identify early signs and
administer emergency interventions, including epinephrine,
without delay. Treatment of anaphylaxis requires immediate
intramuscular administration of epinephrine, which remains the
first-line therapy due to its ability to reverse airway obstruction,
vasodilation and hypotension. Additional supportive measures
include placing the patient in a supine position with elevated
legs, ensuring adequate airway and oxygenation, intravenous
fluid resuscitation for hypotension and administration of
supplemental medications such as antihistamines and
corticosteroids to prevent biphasic reactions. Monitoring in a
healthcare facility is recommended due to the risk of recurrent
symptoms or delayed reactions. Long-term management includes
allergen avoidance, development of individualized emergency
action plans and, when appropriate, immunotherapy for venom
or certain drug allergies. Awareness campaigns and training
programs for healthcare providers and the public have improved
survival rates and reduced complications associated with
anaphylaxis.

Research into the immunological pathways and mediator
networks involved in anaphylaxis has expanded therapeutic
possibilities and improved patient safety. Emerging treatments
focus on targeted biologic therapies that modulate mast cell
activation, block specific cytokines or inhibit IgE binding.
Advances in epinephrine delivery systems, such as auto-injectors
and wearable devices, enhance accessibility and ease of use.
Furthermore, patient registries and epidemiological surveillance
have provided insights into risk factors, trends and outcomes,
informing public health strategies and clinical guidelines.
Despite these developments, challenges remain, including
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variability in patient response, limited awareness in certain
populations and the need for rapid recognition in community
settings. Continuous research, education and policy measures
are essential to reduce the global burden of anaphylaxis and
improve patient outcomes.

In conclusion, anaphylaxis is a rapid and potentially fatal allergic
reaction that requires immediate recognition and intervention.
Its pathophysiology involves complex immunological
mechanisms, primarily mediated by mast cells, basophils and
their chemical mediators. Early identification, prompt

administration of epinephrine and comprehensive emergency
management are critical for survival and recovery. Long-term
strategies including allergen avoidance, patient education,
emergency preparedness and, in select cases, immunotherapy are
essential to prevent recurrence and improve quality of life.
Continued research into the molecular mechanisms, risk factors
and innovative treatment approaches will further enhance the
ability to manage anaphylaxis effectively and reduce its impact
on individuals and healthcare systems worldwide.
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