Anaphylaxis: Physiology and Treatment
Tami Lind, BS, RVT, VTS(ECC)
Purdue University Veterinary Hospital, West Lafayette, Indiana
Introduction
Anaphylaxis is an acute, systemic hypersensitivity reaction that may progress rapidly to life-threatening complications. It is most commonly mediated by mast cell degranulation triggered by immunoglobulin E (IgE). Prompt recognition and treatment are critical, as the speed of onset often correlates with severity.
Pathophysiology
Hypersensitivity reactions vary in severity. Local reactions may manifest as erythema, pruritus, or angioedema, while systemic reactions can progress to shock. Antigens stimulate an immune response that leads to IgE production. IgE antibodies bind to mast cells and basophils via high-affinity Fc-epsilon-RI receptors. Upon re-exposure to the antigen, cross-linking of IgE results in degranulation, releasing histamine, tryptase, heparin, and cytokines into circulation.
Role of Histamine
Histamine is a biogenic amine stored in mast cells and basophils. It is a major mediator of anaphylactic reactions. The clinical signs vary according to receptor subtype activation:
H1 receptors: Mediate pruritus, urticaria, angioedema, conjunctivitis, tachycardia, rhinitis, vasodilation, and increased vascular permeability.
H2 receptors: Involved in gastric acid secretion and cardiac contractility.
Other effects: Induce smooth muscle contraction in the liver and intestines, causing blood pooling, portal hypertension, intestinal injury, and hematochezia.
Etiology
Common triggers of anaphylaxis in veterinary patients include vaccine proteins, insect or reptile venoms, blood products, nonsteroidal anti-inflammatory drugs (NSAIDs), opioids, foods, and plants. Onset can occur within minutes of exposure, and the faster the onset, the more severe the reaction is likely to be. No specific diagnostic test exists for anaphylaxis; diagnosis is based on clinical presentation.
Clinical Signs
Clinical manifestations vary depending on species and the distribution of mast cells within organ systems:
Dogs: Cutaneous inflammation and gastrointestinal signs are most common. The gastrointestinal tract is considered the canine shock organ.
Cats: The respiratory tract is the primary shock organ. Cats may present with respiratory distress, open-mouth breathing, vomiting, fever, facial edema, or vaccine site reactions. Laryngeal edema and bronchoconstriction are also common. Many feline cases are associated with opioid administration.
Treatment
Treatment depends on severity but should begin with immediate assessment of airway, breathing, and circulation. Blood pressure should be monitored closely, and supportive measures instituted without delay.
Antihistamines: Diphenhydramine (dogs: 1–4 mg/kg PO or IM; cats: 0.5–2 mg/kg PO or IM) targets H1 receptors. These primarily alleviate pruritus but have limited cardiovascular benefit.
Glucocorticoids: Used in mild reactions but less effective in acute emergencies due to delayed onset. Prednisone (1 mg/kg PO) or dexamethasone sodium phosphate (0.1 mg/kg IV) are common options. Risks include gastric irritation and bleeding.
Epinephrine: Indicated in severe reactions. Administer IM (1:1000 concentration, 0.01 mg/kg). Subcutaneous administration is not recommended. Epinephrine provides vasoconstriction (α1), bronchodilation (β2), reduced histamine release, and increased cardiac contractility (β1).
Albuterol: Useful for severe respiratory distress and bronchoconstriction.
Intravenous fluids: Administer crystalloids at shock doses (90 mL/kg, divided into quarters) to maintain blood pressure and perfusion.
Oxygen therapy: Essential for patients with respiratory compromise or systemic instability.
Complications
Severe anaphylaxis may progress to systemic inflammatory response syndrome (SIRS) and disseminated intravascular coagulation (DIC). SIRS results from widespread inflammation, leading to hypotension and poor organ perfusion. DIC occurs as cytokines trigger tissue factor expression, activating coagulation and forming microthrombi while simultaneously reducing antithrombin activity. These processes can critically impair perfusion and worsen prognosis.
Prognosis
Prognosis depends on the severity and duration of clinical signs as well as response to therapy. Rapid intervention and vigilant monitoring significantly improve outcomes.
Nursing Care
Veterinary technicians play a vital role in the care of patients experiencing anaphylaxis. Close monitoring of vital signs, including frequent physical examinations and blood pressure assessment, is essential. Nutritional support should not be overlooked, as decreased gut perfusion predisposes patients to bacterial translocation. A strong knowledge of physiology, pharmacology, and advanced nursing care enables technicians to respond promptly to rapid changes in patient status.
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