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The Art of Anaphylaxis
By Dana Caldwell, DVM, Resident in Emergency Critical Care
Arizona Veterinary Emergency & Critical Care Center

Anaphylaxis was first described over 100 years ago in dogs experimentally immunized against sea

anemone venom. Although overall incidence of anaphylaxis in veterinary medicine is unknown, the
morbidity, mortality, and prevalence are likely high and grossly underestimated.
Defining Anaphylaxis
While criteria for anaphylaxis is crucial to ensure proper diagnosis, it has been difficult for the fields
of human and veterinary medicine to provide a clear definition. Generally, it is acknowledged that the
reaction is acute in onset, life threatening, with multi-organ involvement.
According to the National Institute of Allergy and Infectious Disease, any one of the following
3 criteria of clinical signs, occurring within minutes to hours, may fulfill a diagnosis of anaphylaxis in
people:
1. Clinical signs that are acute in onset with cutaneous involvement and at least one of
following:
(a) Respiratory signs (dyspnea, bronchospasm, stridor, hypoxemia)
(b) Cardiovascular signs (i.e. hypotension, tachycardia, pallor)
2. Two or more of following signs occurring within minutes to hours after antigen exposure
(c) Cutaneous signs (i.e. urticaria, pruritus, erythema, edema)
(d) Cardiovascular compromise (i.e. hypotension, tachycardia, prolonged capillary refill time)
(e) Gastrointestinal signs (i.e. diarrhea, abdominal pain, vomiting, hematochezia)
(f) Respiratory compromise
3. Hypotension that occurs after exposure to a known allergen
So what is the difference between an allergic reaction and anaphylaxis?
The typical allergic reaction is going to be diagnosed and defined as a cutaneous acute hypersensitivity
reaction with clinical signs of erythema, pruritus, urticaria, and angioedema. Other than skin involvement,
there should be no other systemic clinical sign associated with the typical allergic reaction. An extremely
thorough physical exam and history will be necessary to distinguish a cutaneous allergic reaction from
anaphylaxis.
An anaphylactic reaction will display systemic signs such as hypotension, gastrointestinal, respiratory,
and cardiovascular collapse. Cutaneous involvement may not be present in up to 43% of anaphylaxis
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cases. As part of a thorough physical examination, blood pressures should be taken in every case to
help you distinguish anaphylaxis versus a basic allergic reaction.
►Key - Allergic reactions have cutaneous signs, anaphylaxis involves multiple systemic
signs
Anaphylaxis is a clinical diagnosis requiring careful history and physical
examination
A strong suspicion for an anaphylactic reaction can oftentimes be obtained from a
detailed history. Clients will frequently describe that their pet was perfectly normal
prior to onset of clinical signs that progress rapidly within minutes to hours. Reports
of acute vomiting and diarrhea are quite common along with generalized weakness,
collapse, ataxia, urinary incontinence, respiratory signs of tachypnea or wheezing
(more common in the feline), and possible cutaneous manifestations. Owners may
be aware of an acute exposure to an antigen source such as a bee or other insect, medication, or recent
vaccination. It is often helpful to ask about previous hypersensitivity reactions or antigen exposure to
insect stings, vaccines, or blood products. It may also be useful to inquire if the pet was outside prior
to onset of clinical signs since insect stings are particularly common here in the valley.
Clinical signs associated with anaphylaxis may involve the gastrointestinal, cardiovascular,
respiratory, coagulation, and central nervous system, with or without cutaneous involvement
• Gastrointestinal signs may include vomiting, hematemesis, diarrhea, hematochezia, and
abdominal pain. Significant lingual edema can also be observed, albeit uncommon (careful
examination of the tongue for a stinger is advised).
• Cardiovascular signs with anaphylaxis may include tachycardia, hypotension, arrhythmias,
pale mucous membranes with prolonged capillary refill time and hypothermia.
• Respiratory signs may involve the upper and/or lower airway. Dyspnea, tachypnea, increase
in respiratory effort, wheezing, inspiratory stridor associated with laryngeal or pharyngeal edema,
bronchoconstriction, pulmonary edema and respiratory arrest can occur. It is important to note
that the respiratory tract is the shock organ of the feline and clinical signs of bronchoconstriction,
dyspnea, and tachypnea are more readily observed in this species than in the canine.
• Cutaneous signs may manifest as erythema, nonpainful angioedema involving the muzzle and
periocular region, pruritus and urticaria. It is important to note that cutaneous signs, if they occur,
can be delayed in onset.
• Ocular signs may involve chemosis, conjunctival hyperemia, and lacrimation, along with
periocular angioedema.
• Neurologically, these patients can experience obtunded mentation, loss of consciousness,
seizures, ataxia, collapse and vocalization.
• Hemostatic and coagulation sequelae can be observed in cases of severe anaphylactic
shock. Petechia and ecchymosis may be found on physical examination along with prolongation
in clotting times and thrombocytopenia. Pulmonary, peritoneal, and gastrointestinal hemorrhage
have all been reported in association with anaphylaxis.
Finally, multiple organ failure with acute kidney injury and hepatic dysfunction may also be
observed.
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Anaphylaxis can be grouped into 3 classifications: Immunologic IgE-mediated reaction,
Immunologic IgG–mediated reactions, and Non-immunologic reactions
1. Immunologic IgE-mediated type-1 hypersensitivity reactions involve antigen exposure which
triggers IgE antibody production. The IgE antibody will subsequently bind to the IgE receptor of
mast cells and basophils. When the patient is reexposed to the antigen source, crosslinking of 2 IgE
antibodies occurs, leading to acute mast cell or basophil degranulation. This degranulation leads to
a massive release of vasoactive mediators such as histamine, nitric oxide (potent vasodilator), and
platelet activating factor.
2. Immunologic IgG-mediated reactions involve macrophages and the complement system.
Antigen will bind to IgG and subsequently trigger anaphylaxis predominantly through the release of
platelet activating factor (PAF).
3. Non-Immunologic reactions are a third classification. With this form, substances and factors
(i.e. cold, heat, exercise, water exposure, opioids, NSAIDS and radiocontrast agents) are capable of
directly triggering mast cell and basophil degranulation with no immunologic involvement.
Inflammatory Mediators & Anaphylaxis
Mast cell degranulation leads to a remarkable cascade of events with the release of numerous
inflammatory mediators such as histamine, platelet activating factor, tryptase, and heparin to name
a few. The most notable of these mediators is histamine. There are 4 major histamine receptors
activated during anaphylaxis leading to increased vascular permeability, decreased cardiac output,
and severe vasodilation mediated by the release of nitric oxide and inhibition of norepinephrine.
Bronchoconstriction, pruritus, increased gastric acid production, and decreased bicarbonate secretion
can also occur with histamine receptor activation.
Platelet Activating Factor (PAF) released during anaphylaxis also plays a very significant role
in exacerbating shock. PAF is produced by many cells throughout the body including mast cells,
macrophages, and eosinophils. It is capable of inducing widespread degranulation of systemic mast
cells leading to increases vascular permeability, decreased cardiac output, bronchoconstriction along
with severe systemic vasodilation and subsequent cardiovascular collapse.
Common triggers for anaphylaxis include insect venoms, vaccines, various foods, contrast agents,
cold, exercise, and drugs such antivenom, nsaids, antibiotics (penicillins, cephalosporins), intralipid,
triple antibiotic ophthalmic ointments in the feline, opioids, glucocorticoids, and chemotherapeutics
such as L-asparaginase.
Anaphylaxis leads to both hypovolemic and distributive shock resulting in failure to maintain
perfusion and oxygen delivery to tissues. Onset of hypovolemia is rapid and oftentimes associated
with profound fluid loss in the form of vomiting, diarrhea, and hematochezia. Replacement of these losses
will become key during resuscitation efforts. Marked fluid loss also occurs in association with increased
vascular permeability resulting in shifts of intravascular fluid into the extravascular compartment. This
vascular leak can result in up to a 50% loss of intravascular plasma volume into the interstitial space.
Shock is further exacerbated by severe vasodilation and continues to spiral out of control when massive
histamine release into the portal system triggers acute portal hypertension. Acute portal hypertension
results in rapid hepatic venoconstriction with subsequent decrease in venous return to the heart and
...continued on page 4
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rapid drop in cardiac output. Acute portal hypertension is unique to the canine and is not known to occur
in the feline.
Diagnostic Evaluation: Fortunately, anaphylaxis should not require significant financial resources to
diagnose. Physical examination and history are key to identification of this reaction. CBC, chemistry
profile, coagulation testing, radiographs, and abdominal ultrasound, can be all be given consideration,
however, they are not vital for diagnosis or management. A minimum baseline of PCV/TS, creatinine,
BUN, glucose, electrolytes, lactate and venous blood gas may be sufficient for management and initial
evaluation. ALT levels and brief abdominal ultrasound may also be of benefit when available. Serial
evaluation of PCV/TS and lactate can be particularly helpful when serially evaluating the success of
your resuscitation efforts.
Why is the PCV elevated? Relative erythrocytosis is common with anaphylaxis. It is not uncommon to
see PCV levels rise to the 55-70% range. Anaphylaxis can trigger splenic contraction (resulting in acute
release of red blood cells into circulation), vasculitis (which leads to extravasation of plasma from the
intravascular compartment), and acute splanchnic congestion, vomiting, diarrhea, and hematochezia
leading to intravascular volume loss with a rapid climb in PCV. The acute loss of plasma and free water
may lead to a relative rise in PCV despite the presence of hematochezia and hematemesis.
ALT elevation is common with anaphylaxis and is associated with tissue hypoxia and release of
inflammatory mediators leading to hepatocellular cytosolic leakage and injury.
Ultrasonographic evidence of gall bladder wall edema or “halo sign” has also been associated with
anaphylaxis, however it is extremely important to realize that it is not pathognomonic. Numerous other
disorders are also associated with this finding such as primary liver disease, pericardial tamponade,
pancreatitis and volume overload. Acute portal hypertension, as previously discussed, may be a
significant contributor to gall bladder wall edema formation.
Stabilizing the anaphylactic patient: Many treatments for anaphylaxis
are based upon clinical impression and accepted practice rather
than controlled clinical trials in both veterinary and human medicine.
Fundamental consensus for management includes the following: rapid
assessment of airway, breathing, circulation, and mentation; oxygen
administration, and IV access with intravenous isotonic crystalloids
fluid administration. Fluid therapy will be targeted initially towards
stabilization of shock, followed by maintenance needs, ongoing losses,
and replacement of dehydration deficits. Other core treatment strategies
include the use of epinephrine and histamine receptor antagonists.
Epinephrine is a vasopressor capable of stimulating alpha and beta adrenergic receptors. Epinephrine
may decrease further mast cell degranulation and may mitigate the effects of platelet activating factor
as well. Clinically, it provides rapid vasoconstriction, increased cardiac output and coronary perfusion,
with subsequent rise in blood pressure. One single IV or IM dose of epinephrine is oftentimes sufficient,
however if hypotension and shock persist, a constant rate infusion may be necessary. Early intervention
with epinephrine will often lead to more rapid cardiovascular stabilization and less aggressive fluid
requirements.
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H1 receptor antagonists: Antihistamines, such as diphenhydramine, are recommended by the author
for anaphylaxis. They may assist with reducing pruritus and edema in the event of cutaneous signs. It
is important to note however, that pretreatment with antihistamines does not prevent anaphylaxis and
may not prevent ongoing mediator release from mast cells. According to a recent Cochrane review,
there is no high quality evidence for or against their use.
H2 receptor antagonists: Famotidine will assist with decreasing gastric acid secretion and may
help with increasing duodenal bicarbonate secretion during anaphylaxis. Combined H1 and H2
receptor antagonists (i.e. diphenhydramine and famotidine) may be most effective and are generally
recommended, however, it is also important to note that H1 and H2 receptor antagonists are not a
substitute for epinephrine.
What about Glucocorticoids? Glucocorticoids are generally not advised by the author for anaphylaxis.
Several studies show no evidence that they are of benefit for stabilization and outcome of anaphylactic
shock. When they might be considered, such as in cases with significant upper airway edema, antiinflammatory doses are recommended.
Prognosis for anaphylaxis is generally good but largely dependent upon appropriate recognition,
diagnosis, and treatment. Anaphylaxis can be one of the most rewarding emergencies to manage in
veterinary medicine. I love the fact that owner finances can oftentimes be directed towards aggressive
medical management of these cases rather than expensive diagnostics. I also love the fact that
intuition, clinical experience, thorough physical examination and history, will oftentimes artfully guide
you towards the diagnosis and successful outcome.
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Services Offered at Arizona Veterinary Specialists, LLC
Arizona Veterinary Dental
Specialists, PLLC
Dentistry

♦♦Periodontics
♦♦Dental digital radiography
♦♦Root canals
♦♦Nasal disease treatment
♦♦Oral disease treatment
♦♦Oral surgery
♦♦Orthodontics
♦♦Restoration
♦♦Professional teeth cleaning
♦♦Maxillofacial surgery
♦♦Oral fractures
♦♦Fractured teeth treatment
♦♦Malocclusion treatment
♦♦Crown therapy
♦♦In house lectures
♦♦Telephone radiographic consultation
♦♦Bite evaluation

Arizona Veterinary
Oncology, PLLC

Radiation Oncology

♦♦Conventional Radiation Therapy
♦♦Stereotactic Radiosurgery
♦♦I-131 radioactive iodine treatment

Medical Oncology
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Internal Medicine

♦♦Endoscopy
• Bronchoscopy
• Bronchoalveolar lavage
• Colonoscopy
• Cystoscopy
• Foreign body retrieval
• Gastroduodenoscopy
• PEG tube placement
• Rhinoscopy
♦♦Endocrine disorders
♦♦Emergency consultations
♦♦Blood and plasma transfusions
♦♦Gastrointestinal diseases
♦♦Genitourinary disorders
♦♦Hepatic diseases
♦♦Infectious diseases
♦♦Intensive care treatment
♦♦Immune-mediated diseases
♦♦Nutrition consultations
♦♦Oxygen therapy
♦♦Pancreatic diseases
♦♦Pulmonary diseases
♦♦Renal disease
♦♦Respiratory diseases
♦♦Second opinion examinations
♦♦Ultrasonography
♦♦Tracheal and urethral stenting

Cardiology

♦♦Chemotherapy
♦♦Immunotherapy
♦♦Cryotherapy
♦♦Oncologic surgery
♦♦Clinical trials
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Desert Veterinary
Medical Specialists

♦♦Echocardiography
♦♦Electrocardiogram (ECG)
♦♦Chest radiographs
♦♦Blood pressure
♦♦Pericardiocentesis
♦♦Cardiology breed certification
♦♦Holter monitoring
♦♦Event monitoring
♦♦Non-surgical PDA repair
♦♦Balloon valvuloplasty
♦♦Pacemaker implantation
♦♦Invasive blood pressure measurements
♦♦Angiography

www.azvs.com

♦♦Implantable ECG Loop Recording

Radiology

♦♦Outpatient and inpatient ultrasound
♦♦Radiology Rounds
♦♦Digital radiography
♦♦Outpatient and inpatient CT scans
• 64 slice
♦♦Fluoroscopic urinary, GI, and tracheal
studies
♦♦Nuclear imaging
• GFR scans
• Bone scans
• Thyroid scans
• Splenic scintigraphy
♦♦Radiographic interpretation
♦♦CT and MRI interpretation

Dermatology for Animals, PC
Dermatology

♦♦Allergy testing (skin testing) and
immunotherapy
♦♦CO2 laser for ablation of skin tumors
♦♦Testing for food allergies and
hypoallergenic diets
♦♦Ear disease diagnosis and treatment
♦♦Bacterial and fungal skin disease
diagnosis and treatment
♦♦Cytological smears and microbiologic
examinations
♦♦Ectoparasite identification and
treatment
♦♦Immune-mediated and hormonal skin
disease diagnosis and treatment
♦♦Treatments of nail and nail bed
disorders
♦♦Skin biopsy sampling and
histopathology interpretation
♦♦Liquid nitrogen cryotherapy

...continued on page 7
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Southwest Veterinary
Surgical Service, PC
Surgery

♦♦Abdominal surgery
♦♦Airway surgery
♦♦Angular limb deformity surgery
♦♦Arthroscopy
♦♦CT Scans
♦♦External skeletal fixation
♦♦Fracture repair
♦♦Laparoscopy and Thoracoscopy
♦♦Neurologic surgery
♦♦Oncologic surgery
♦♦Oral surgery, such as maxillofacial
surgery and oral fractures
♦♦Orthopedic surgery
♦♦Otologic surgery
♦♦Perineal surgery
♦♦Reconstructive surgery
♦♦Ring fixators
♦♦Soft Tissue surgery
♦♦Thoracic surgery
♦♦Tibial Plateau Leveling Osteotomy
(TPLO)
♦♦Triple Pelvic Osteotomy (TPO)
♦♦Total Hip Replacement (THR) both
cemented and cementless procedures
available
♦♦Tracheal Stenting
♦♦Tibial Tuberosity Advancement (TTA)

Anesthesia and Pain
Management

♦♦Anesthetic management of high risk
and critical care patients
♦♦Extensive anesthesia monitoring
• Blood pressure, both direct
and indirect
• Pulse oximetry
• Electrocardiogram
• Capnography
• Body temperature
• Ventilator therapy
♦♦Pain patches
♦♦Chronic pain management consultations

Arizona Veterinary Emergency
& Crital Care Center
Emergency and Critical Care

♦♦In house diagnostic tests
• STAT laboratory blood tests
* Complete Blood Count (CBC)
* Serum biochemical analysis
* Blood gas analysis
* Urinalysis
* Blood lactate measurement
* Coagulation testing
* Ethylene glycol (Antifreeze) testing
* Parvovirus testing
• Digital x-rays
* Radiologist interpretation
• Scanning ultrasound
• Gastrointestinal endoscopy
♦♦Specialized Therapies
• Intravascular volume expansion/shock
therapy
• Blood component therapy
• Rattlesnake antivenom therapy
• Oxygen
• Short and long term ventilator therapy
• Anesthetic ventilator
• Pain medication delivery via
constantrate infusion
• Nutritional support
• Feeding tube placement
• Peritoneal dialysis
• Continuous suction for chest and
other drains
• Central and peripheral IV catheter
placement
• CPR with advanced life support
• Electrical defibrillation & emergency
cardioversion
• Anesthesia for high-risk critical
patients

♦♦Soft tissue emergency surgical
procedures performed by our
emergency veterinarians
(included, but not limited to):
• Wound repair
• Emergency tracheostomy
• Chest tube placement
• Abdominal surgeries
• Gastric Dilatation Volvulus (GDV) or
bloat surgery
• GI foreign body removal
• C-section
• Splenectomy
• Bladder stone removal
♦♦Intensive monitoring
• Electrocardiogram (EKG)
• Blood pressure
(direct arterial and indirect)
• Urinary catheter placement and
measurement of urine output
• Pulse oximetry (Oxygen saturation)
• Capnography (End Tidal CO2)
• Central venous pressure
• Arterial and venous blood gas
measurement

Eye Care for Animals, dba
Ophthalmology

♦♦Biomicroscopy
♦♦Indirect ophthalmoscopy
♦♦Electroretinography
♦♦Ultrasonography
♦♦Applanation tonometry
♦♦Fluorescein angiography
♦♦Glaucoma treatment
♦♦Cataract surgery
♦♦Corneal reconstructive surgery
♦♦Treatment of eyelid abnormalities
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AVS CORE VALUES

INNOVATION
We will strive to discover and share knowledge
that will continuously improve the veterinary
profession.

EXCELLENCE
At Arizona Veterinary Specialists, our standard is
excellence in all that we do and the way in which
we do it.

LEADERS IN SPECIALTY CARE
December 2017

COMPASSION
The spirit of all our relationships will be driven by
compassion.

Arizona Veterinary Specialists, LLC
86 West Juniper Avenue
Gilbert, Arizona 85233

PATIENT CARE
We are committed to providing compassionate,
ethical, and quality care to our patients. We treat
them as if they are members of our own families.

Phone: 480.635.1110
Fax: 480.892.0540

INTEGRITY
We will conduct ourselves in a manner that will
instill confidence and trust in all of our interactions.

Our mission is to enhance the quality of our

patients’ lives, to strengthen the human-animal
bond, and to provide a safe and stimulating work
environment for all of our team members.

Questions or comments?
E-mail us at editor@azvs.com
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