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An acute systemic reaction can occur on the first
exposure to an antigen in cats. The feline lung is
the major “shock organ” in such reactions.
Severe dyspnea occurs due to lower and/or
upper airway edema and is accompanied by
acute hypotensive shock, hypoxemia, and occa-
sionally such gastrointestinal signs as vomiting
or defecation. Hematocrit may be markedly ele-
vated, probably in association with increased
vascular permeability and splenic release of
stored red blood cells. Anaphylaxis, which is a
severe systemic allergic reaction that can be
fatal, requires antigen-specific IgE antibody to
be produced in response to previous contact
with an antigen. The reaction to an antigen may
sometimes occur without prior exposure, and
this is called an anaphylactoid reaction. 
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Acute Systemic Anaphylaxis in Cats
Annette Litster, BVSc, PhD, FACVSc (Feline Medicine), University of Queensland

ASK YOURSELF ...
Which antigens have been
associated with anaphylactic
reactions in cats?
A. Vaccines
B. Penicillin
C. Heartworm antigen
D. All of the above

c o n t i n u e s

A Persian cat presents with sudden dyspnea and collapse. Upon questioning, the
owner reports having begun a course of prescribed antibiotics minutes before 
the cat collapsed.
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proteases (Figure 1). Histamine-releasing fac-
tors and neuropeptides are believed to trigger
mast cell degranulation in anaphylactoid reac-
tions (Figure 1). Anaphylactic and anaphylac-
toid reactions are clinically indistinguishable, as
they both result in degranulation of mast cells.

Therapy
Therapy, which is directed at managing the
pathophysiologic effects of anaphylaxis, needs to
be prompt and aggressive (Tx at a glance).
Since serotonin is known to be a major media-
tor in feline mast cells, such antiserotonin drugs
as cyproheptadine may be useful in the treat-
ment of feline anaphylaxis. However, these
agents, including cyproheptadine, are currently
only available as oral preparations, limiting their
use in emergency situations. ■

See Aids & Resources, back page, for
references, contacts, and appendices.

TAKE-HOME MESSAGES

The release of vasoactive mediators
in anaphylaxis results in a combina-
tion of:
• Vasodilatation
• Increased vascular permeability 
• Smooth-muscle contraction
which we see clinically as:
• Acute hypotensive shock, often

causing collapse
• Acute bronchospasm causing

dyspnea and often cyanosis;
vomiting, defecation, or flatulence
due to gastrointestinal smooth
muscle contraction; or urination
due to contraction of the bladder 

• At times, edema around the face
and paws

Correct Answer: D
All of the above

Anaphylactic reactions have been reported in
cats associated with administration of a variety of
vaccines and antibiotic preparations. Breakage of
heartworms during a surgical extraction proce-
dure in an infected cat may cause an acute
(sometimes fatal) shock reaction, which is
believed to be acute systemic anaphylaxis.1-4

How to Proceed
1. The immediate exposure history is

important in cats that present with
sudden dyspnea and collapse.
Distinguishing acute systemic anaphylaxis
from other causes of sudden dyspnea and
collapse is usually fairly straightforward
because many inciting antigens are iatro-
genic and clinical signs usually become
apparent within minutes or even seconds.

2. Currently, no diagnostic tests can con-
firm that an acute shock reaction is
caused by anaphylaxis. However, the
diagnosis is usually made presumptively by
using a combination of appropriate history
and clinical signs. There may be hemocon-
centration (elevated hematocrit) in blood
samples collected before treatment begins. 

Pathophysiology
After exposure to an allergen, antigen-specific B
lymphocytes remain in the circulation. On sec-
ondary contact with the specific allergen, these
lymphocytes secrete antigen-specific IgE, which
binds to specific receptors on mast cells. The
antigen-specific IgE crosslinks the receptors,
causing a cascade of biochemical processes.
Liberation of preformed effector cell granules
(degranulation) follows within seconds, releas-
ing such vasoactive substances as histamine,
heparin, serotonin, chemotactic factors, and
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Release of proinflammatory mediators from mast cells (reproduced from Litster, see Aids & Resources,
Suggested Reading).

Secretory Granule—Preformed
Mediators (Released immediately)
• Heparin
• Histamine
• Proteoglycans
• Tryptase

Newly Generated Lipid Mediators
(Released in ~1 hour)
• Leukotrienes
• Platelet activating factor
• Prostaglandin

Cytokines (Released in ~6 hours)
• Interleukins 3-6
• GM-CSF
• TNF-α

Allergens 
and IgE

Histamine 
releasing 
factors

Neuropeptides

ACTIVATED
MAST CELL

• Chymase
• Carboxypeptidase A
• Cathepsin G

GM-CSF = granulocyte monocyte colony stimulating factor; TNF-α = tumor necrosis factor-α
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at a glance

Drug/Therapy Indication Dose Rate

Fluid therapy 

Crystalloids Cardiovascular fluid 55 ml/kg IV, as rapidly as
Lactated Ringer’s solution, resuscitation and volume possible (i.e., within 10–15
Normosol, Plasmalyte 148, replacement minutes)
0.9% NaCl

Colloids When crystalloids have not Hetastarch: 10–15 ml/kg IV
Hetastarch, plasma improved or restored blood over 10–15 minutes, followed 

volume by constant-rate infusion 
of 20 ml/kg per day if needed
Plasma: 5% solution of albumin
administered at 10–20 ml/kg 
as rapidly as necessary

Hypertonic saline In cases in which it is 4–6 ml/kg IV over 5 minutes 
7.0% NaCl injection USP difficult to administer large 

amounts of fluids rapidly 
enough to resuscitate the 
patient

Supplemental oxygen Hypoxia/hypoxemia As required to maintain blood 
oxygen saturation. > 95% via
mask, oxygen cage, nasal 
cannula

Epinephrine HCl Hypotension and 0.1–0.2 ml IV of a
bronchoconstriction 1:1000 solution (1 mg/ml) 

Methylprednisolone Acute circulatory shock 30 mg/kg IV
sodium succinate

Terbutaline sulfate Bronchoconstriction 0.01 mg/kg SC Q 4 H

Cyproheptadine Serotonin and histamine 2–4 mg/cat PO Q 12–24 H
hydrochloride release in anaphylaxis

Diphenhydramine HCl; Histamine release in 2–4 mg/cat IM or PO
chlorpheniramine maleate anaphylaxis Q 12–24 H


