[image: ]

KEY POINTS:
· Bulldogs, Cavalier King Charles Spaniels, Staffordshire Bull Terriers, Yorkshire Terriers, and Pugs were significantly overrepresented
· Most dogs had upper airway (n = 74 [32%]) or lower respiratory tract disease (76 [33%])
· 60% dogs were discharged from the hospital
· Dogs with cardiac disease, pleural space disease, and lower respiratory tract disease being more likely to be examined on an emergency basis (P = 0.001)
· Dogs with upper airway and pleural space disease were significantly (P = 0.018) younger than dogs with lower respiratory tract and cardiac disease
· Dogs with cardiac diseases had the shortest duration of clinical signs and dogs with upper airway diseases and obesity- or stress-related dyspnea had the longest duration of clinical signs
· Dogs with lower respiratory tract and associated systemic diseases were significantly less likely to be discharged from the hospital.
· A greater proportion of dogs that underwent surgical management were discharged than those receiving medical treatment

QUESTIONS: 
1) Authors of the 2011 study evaluating the causes of dyspnea in dogs presented to a referral hospital found (…)
	a) Doberman pinschers to be an overrepresented breed.
	b) patients with cardiac disease had a longer duration of clinical signs.
	c) pleural space disease to be the most common cause of dyspnea
[bookmark: _GoBack]	d) dogs with surgical management, compared to medical management, were more likely to leave 	the hospital.
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KEY POINTS:
· Neurokinin 1 receptor and its agonist substance P have been reported in pain pathways at the level of the CNS and peripheral nervous system
· Higher brain structures important in pain perception contain NK-1 receptors
· Low dose of maropitant decreased the sevoflurane MAC to 1.61 ± 0.4% (P = 0.01), which represented a 24% decrease in the anesthetic requirements
· The high dose of maropitant decreased the sevoflurane MAC to 1.48 ± 0.4%, which was significantly (P = 0.01) different from control but not from the low-dose group
· Administration of maropitant IV at both doses induced short-lasting hypotension, decreasing the blood pressure 10 to 20 mm Hg. Blood pressure returned to values similar to baseline values between 5 and 10 minutes after maropitant administration. No significant changes in blood pressure were observed during continuous maropitant administration.

QUESTIONS:
1) Authors of a 2011 study investigating the use of maropitant to decrease anesthetic requirements in dogs during noxious visceral stimulation found (…)
	a) side effects of maropitant precludes its use under general anesthesia.
	b) maropitant, regardless of dose, significantly decreased MAC during ovarian ligament 	stimulation
	c) no difference between treatment groups.
	d) high dose but not low dose maropitant significantly decreased MAC during ovarian 	ligament stimulation.

2) Which mechanism of action is thought to account for the pain relieving capacity of maropitant?
	a)  NK1 receptor antagonism
	b) mu receptor agonism
	c) NMDA receptor antagonism
	d) kappa receptor agonism
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Dyspnea is defined as difficult or labored breathing 
and can result in severe physiologic compromise. 



Hypoxemia or hypercapnia can stimulate respiration, 
although under normal conditions, respiration is driv-
en by an increase in carbon dioxide.1 Airway problems, 
primary or secondary lung parenchymal diseases, or 
pleural space diseases are frequent causes of dyspnea.1



Definitive treatment of dyspnea depends on the un-
derlying cause.1,2 Breed conformational problems, airway 
occlusion, and pleural space diseases are often surgically 
managed with excellent outcome.3–8 Dyspnea associated 
with lung parenchymal, cardiac, or other systemic diseases 
is medically managed,1,2,9–12 and outcome depends on the 
severity of the underlying disease process and response to 
treatment, and may often have a poor prognosis.1,2,6,11,13



Given the range of possible causes and treatments 
in patients examined because of dyspnea, it is essential 
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Objective—To identify the most frequent underlying diseases in dogs examined because 
of dyspnea and determine whether signalment, clinical signs, and duration of clinical signs 
might help guide assessment of the underlying condition and prognosis.
Design—Retrospective case series.
Animals—229 dogs with dyspnea.
Procedures—Case records of dogs referred for dyspnea were reviewed and grouped ac-
cording to location or etiology (upper airway, lower respiratory tract, pleural space, cardiac 
diseases, or obesity and stress). Signalment, clinical signs at initial examination, treatment, 
and survival time were analyzed.
Results—Upper airway (n = 74 [32%]) and lower respiratory tract (76 [33%]) disease were 
the most common diagnoses, followed by pleural space (44 [19%]) and cardiac (27 [12%]) 
diseases. Dogs with upper airway and pleural space disease were significantly younger 
than dogs with lower respiratory tract and cardiac diseases. Dogs with lower respiratory 
tract and associated systemic diseases were significantly less likely to be discharged from 
the hospital. Dogs with diseases that were treated surgically had a significantly better out-
come than did medically treated patients, which were significantly more likely to be exam-
ined on an emergency basis with short duration of clinical signs.
Conclusions and Clinical Relevance—In dogs examined because of dyspnea, young dogs 
may be examined more frequently with breed-associated upper respiratory tract obstruc-
tion or pleural space disease after trauma, whereas older dogs may be seen more com-
monly with progressive lower respiratory tract or acquired cardiac diseases. Nontraumatic 
acute onset dyspnea is often associated with a poor prognosis, but stabilization, especially 
in patients with cardiac disease, is possible. Obesity can be an important contributing or 
exacerbating factor in dyspneic dogs. (J Am Vet Med Assoc 2011;239:1219–1224)



that a definitive diagnosis is made early. However, in the 
emergency setting, investigations are often hampered 
by the condition of the patient and, initially, only a ten-
tative diagnosis and preliminary therapeutic plan may 
be possible. Especially in patients for which the history 
is not available, knowledge of age and breed predisposi-
tion (eg, brachycephalic breeds) and common under-
lying causes will help rapid and efficient management 
of patients with dyspnea. Therefore, the objectives of 
the study reported here were to identify the most fre-
quent underlying diseases in dogs initially examined 
because of dyspnea and to determine whether signal-
ment, nature, and duration of clinical signs might help 



From the Small Animal Teaching Hospital, School of Veterinary Science, 
University of Liverpool, Leahurst, Neston, CH64 7TE, England. Dr. 
Fonfara’s present address is Clinic of Small Animals, Faculty of Vet-
erinary Medicine, Freie Universität Berlin, 14163 Berlin, Germany. Dr. 
de la Heras Alegret’s present address is Small Animal Hospital Bofarull 
Veterinaris, C/Sant Antoni, 5-7, 34110 La Canonja, Tarragona, Spain.



Address correspondence to Dr. Fonfara (fonfara.sonja@vetmed.fu-berlin.de).



ABBREVIATIONS



ARDS  Acute respiratory distress syndrome
BOAS  Brachycephalic obstructive airway syndrome 
DCM  Dilated cardiomyopathy
DIC  Disseminated intravascular coagulation
DVD  Degenerative valvular disease
IMHA  Immune-mediated hemolytic anemia
PPDH  Peritoneopericardial diaphragmatic hernia
PTE  Pulmonary thromboembolism
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Current data addressing the use of NK-1 receptor an-
tagonists to manage nociception or pain are contro-



versial. Human clinical trials1,2 have failed, and results 
of animal studies are ambiguous.  



However, a more consistent response has been ob-
served when testing NK-1 receptor antagonists in ex-
perimental studies of visceral pain. Neurokinin 1 recep-
tor antagonists decrease the behavioral response during 
noxious stimulation of the bladder in mice and guinea 
pigs.3,4 In rabbits, NK-1 receptor antagonists decrease 
the response to colorectal stimulation.5 An analgesic re-
sponse has been observed as well in mice and guinea 
pigs with colonic hypersensitivity.6,7



Response to the formalin or capsaicin tests, which 
are considered a continuous combination of somatic 
and visceral noxious stimuli, is attenuated with the use 
of NK-1 receptor antagonist drugs.8,9 Thus, the pub-
lished information raises the question of whether NK-1 
receptor antagonists can be effective to treat specific 
types of noxious stimuli, such as visceral pain.



A good example of the specificity of treatment for 
pain is the effect of common analgesic drugs such as 
gabapentin and opioids. Gabapentin prevents and de-
creases neuropathic pain, but is not effective for acute 
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Objective—To determine the anesthetic-sparing effect of maropitant, a neurokinin 1 recep-
tor antagonist, during noxious visceral stimulation of the ovary and ovarian ligament in dogs.
Animals—Eight 1-year-old female dogs.
Procedures—Dogs were anesthetized with sevoflurane. Following instrumentation and 
stabilization, the right ovary and ovarian ligament were accessed by use of laparoscopy. The 
ovary was stimulated with a traction force of 6.61 N. The minimum alveolar concentration 
(MAC) was determined before and after 2 doses of maropitant. 
Results—The sevoflurane MAC value was 2.12 ± 0.4% during stimulation without treat-
ment (control). Administration of maropitant (1 mg/kg, IV, followed by 30 µg/kg/h, IV) de-
creased the sevoflurane MAC to 1.61 ± 0.4% (24% decrease). A higher maropitant dose (5 
mg/kg, IV, followed by 150 µg/kg/h, IV) decreased the MAC to 1.48 ± 0.4% (30% decrease).
Conclusions and Clinical Relevance—Maropitant decreased the anesthetic requirements 
during visceral stimulation of the ovary and ovarian ligament in dogs. Results suggest the 
potential role for neurokinin 1 receptor antagonists to manage ovarian and visceral pain. 
(Am J Vet Res 2011;72:1576–1579)



pain.10–12 Opioid drugs commonly used for analgesia can 
cause paradoxical hyperalgesia in some people.13 Thus, 
the current recommendation is to provide treatment for 
pain according to individual needs, pain source, pain 
mechanisms, and drug properties.14



Neurokinin 1 receptor and its agonist substance P 
have been reported in pain pathways at the level of the 
CNS and peripheral nervous system. Nerve terminals 
including sensory afferents contain both NK-1 recep-
tors and substance P.15,16 The dorsal root ganglia and 
spinal cord dorsal horn contain large amounts of NK-1 
receptors and substance P vesicles.17–20 Spinal cord– 
ascending projections to the brainstem and brain areas 
contain multiple neuropeptides, including substance 
P.21–24 Finally, higher brain structures important in pain 
perception contain NK-1 receptors.25,26 In addition to 
the nervous system, Mantyh et al26 reported the pres-
ence of NK-1 receptors in visceral tissues such as the 
bladder, esophagus, and colon.



The purpose of the study reported here was to 
evaluate the anesthetic-sparing effect of an NK-1 re-
ceptor antagonist (maropitant) newly approved for its 
antiemetic properties in dogs. The hypothesis was that 
NK-1 receptors may play a role during visceral pain 
neurotransmission.
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