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1 | INTRODUCTION

Anaphylaxis (AX) is a sudden-onset, systemic, potentially fatal, hyper-

sensitivity reaction.! The effects of anaphylactic reactions are manifest

Objective: To describe the unique complication of hemoperitoneum associated with
anaphylaxis.

Design: Retrospective case series from September 2012 to August 2017.

Setting: Two private emergency and specialty referral hospitals.

Animals: Eleven client-owned dogs diagnosed with anaphylaxis and hemoperitoneum
upon presentation or referral.

Interventions: None.

Measurements and Main Results: Inclusion criteria included clinical signs consistent
with anaphylaxis (hypotension, tachycardia, vomiting, diarrhea, weakness, collapse,
with or without the presence of dermal signs) due to witnessed or unwitnessed pre-
sumed bee sting, an elevated alanine aminotransferase (ALT), performance of abdomi-
nal FAST (AFAST) examination with an abdominal fluid score, the sonographic presence
of gallbladder wall edema, and hemoperitoneum.

All dogs (n=11) were managed medically without surgical intervention. 91% (n=10) of
dogs survived to discharge.

Conclusions: Hemoperitoneum development can be seen with anaphylactic reactions,
though the exact mechanism remains to be fully understood. Medical therapy is war-
ranted and can be successful in these patients; surgery is not indicated to address

hemoperitoneum.
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anaphylaxis, cardiovascular, coagulation, coagulopathies, clinical pathology, critical care, hemody-
namics, hypotension, shock

by multiple organ systems; a spectrum of severity can be seen. The main
shock organs in the dog are the hepatic and gastrointestinal systems.?
Thus, typical clinical signs and diagnostic findings in canine AX include
hemorrhagic gastroenteritis, hepatic congestion, and gallbladder wall

edema, increased liver enzyme activities, and hemoconcentration, with

Abbreviations: AFAST, abdominal focused assessment with sonography for trauma; AFS,

or without cutaneous signs.2 AX-related coagulopathy occurs and may

abdominal fluid score; ALT, alanine aminotransferase; AX, anaphylaxis; BG, blood glucose; BK,

bradykinin; H1R, histamine 1 receptor; H2R, histamine 2 receptor; H3R, histamine 3 receptor;
H4R, histamine 4 receptor; IgE, immunoglobulin E; NO, nitric oxide; PAF, platelet activating
factor; PT, prothrombin time; aPTT, activated partial thromboplastin time; TFAST, thoracic
focused assessment with sonography for trauma; TPP, total plasma protein; Vet BLUE,

Veterinary Bedside Lung Ultrasound Examination

manifest as nontraumatic hemoperitoneum, which has not been exten-
sively described with AX in veterinary medicine, other than in a sin-
gle abstract” and, most recently, a case report.® Only 1 report of AX-

related hemoperitoneum has been found within the human literature.?
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Furthermore, the etiology of hemoperitoneum associated with AX has
not been definitively characterized, though likely heparin, bradykinin
(BK), tryptase, histamine, platelet activating factor (PAF), and other
factors play arole.

The following is a retrospective case series of 11 dogs with AX-
related hemoperitoneum that describes their clinical course and out-

come.

2 | MATERIALS AND METHODS
2.1 | Criteria for selection of cases

Our retrospective case series enrolled dogs with AX presented to
2 emergency and specialty referral hospitals from September 2012
to August 2017. Inclusion criteria were previously healthy dogs with
acute onset of clinical signs consistent with AX (hypotension, tachycar-
dia, vomiting, diarrhea, weakness, collapse, with or without the pres-
ence of dermal signs)*> and biomarkers found to be significantly asso-
ciated with AX (the sonographic presence of gallbladder wall edema
and increased alanine transaminase [ALT] activity).! Gallbladder wall
edema was defined as the presence of intramural sonographic stria-
tion, referred to as the “halo effect” or “double-rim effect.”? In addi-
tion to meeting the criteria for AX, the patients included also had
hemoperitoneum, identified upon performance of abdominal focused
assessment with sonography for trauma (AFAST) or acomplete abdom-
inal ultrasound examination. Hemoperitoneum was defined as a peri-
toneal effusion having a PCV >25% the peripheral PCV.® Patients were
excluded if there was known trauma within the last 24 hours, anticoag-
ulant rodenticide toxicosis within the last month, or another cause for

hemoperitoneum was identified (eg, abdominal neoplasia, septic focus).

2.2 | Medical records review

Data were recorded on commercially available spreadsheet pro-
grams®¥ and included patient signalment, presenting complaint, tem-
perature, heart rate, respiratory rate, presence or absence of cuta-
neous signs, witnessed sting or insect bite, PCV, and total plasma
protein (TPP) of peripheral blood, blood glucose (BG), lactate, blood
pressure, ALT, prothrombin time (PT), activated partial thromboplas-
tin time (aPTT), initial AFAST with an abdominal fluid score (AFS) and
recording of the AFAST-positive sites,” the presence of a “halo effect,”?
complete abdominal ultrasound findings, peritoneal effusion PCV and
TPP, administration of epinephrine, other medications (histamine 1 or
2 receptor [H1R, H2R] antagonists, glucocorticoids), and transfusion
products (fresh frozen plasma and packed red blood cells), thoracic
focused assessment with sonography for trauma (TFAST),®? and lung
ultrasound (Vet BLUE protocol)!%1! findings, serial AFAST with AFS,
length of hospitalization, survival, and AX recurrence, if any.

All dogs had a serum biochemistry panel with electrolytes and an
AFAST®? performed, with notation of gallbladder wall characteris-

tics. Additional diagnostics included DopplerST or oscillometric blood
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pressure (mean or systolic) assessment, PCV and TPP, BG,”!l plasma
lactate, " coagulation testing (PT* and aPTT$®), abdominocentesis,
abdominal effusion analysis (PCV and TPP), and serial AFAST dur-
ing hospitalization. Complete abdominal ultrasound by a boarded spe-
cialist (radiologist, criticalist, or internist) was performed in 6 dogs.
The other 6 dogs had a Global FAST (combination of AFAST, TFAST,
and Vet BLUE) performed by a veterinary criticalist.'2 Hypotension
was defined as systolic blood pressure <90 mm Hg or mean arte-
rial pressure <60 mm Hg. Hemoconcentration was defined as PCV
or Het >0.55 L/L (55%). Hypoglycemia was defined as BG concentra-
tion <3.33 mmol/L (60 mg/dL). Hyperlactatemia was defined as plasma
lactate >2.5 mmol/L. Coagulopathy was defined by a prolongation of
PT and aPTT >25% of the upper reference limit but not greater than a
3-fold increase in PT.

Hospitalized cases were designated as nonsurvivors if they died or
were euthanized in hospital; survivors if they were discharged. Follow-
up was performed by phone call to clients and referring hospitals for
information regarding recurrence of clinical signs and long-term out-

come.

3 | RESULTS

Twenty-five dogs met the criteria for AX with abdominal effusion iden-
tified during initial evaluation. Sample acquisition via abdominocente-
sis was performed in 68% of dogs (n = 17); 8 dogs were excluded from
further analyses because abdominocentesis was not performed. Four
of the 17 dogs were excluded due to lack of confirmation of hemoperi-
toneum. One dog had undergone cholecystectomy and was excluded
due to inability to evaluate the gallbladder wall. One final dog was
excluded due to a PT measurement greater than the upper reference
limit with no definitive value. Thus, a total of 11 dogs satisfied all selec-
tion criteria and were included in the study. Signalment included 4
neutered females, 1 intact female, 5 neutered males, and 1 intact male.
Median patient age and body weight were: 4.0 years (range, 0.83to 9),
21.6 kg (2.73 to 54). Breeds represented included German Shepherd
(1), Terrier mix (2), Basenji mix (1), Hound mix (2), Labrador mix (1),
Bichon Frise mix (1), Catahoula mix (1), Pit Bull (1), and Rottweiler (1).

3.1 | Presentation and clinical signs

Alldogs (n=11) presented with collapse or acute weakness. Secondary
complaints included vomiting (n = 6), diarrhea, and often hematochezia
(n=6). None were described to have dermal manifestations (erythema,
pruritus, urticarial, angioedema). One dog was found in the proximity of
adead bee, though no sting incident was witnessed. Several dogs (n =4)
were on awalk or outside prior to collapse, with afew (n = 2) displaying
acute signs of lameness (presumably due to insect bite or sting).
Median patient data and ranges for presenting vital signs were
collected: body temperature 37.9°C (100.2°F) (range, 37 to 39.2°C
[98.6 to 102.5°F]) (n = 11), heart rate 180/min (range, 98 to 200/min)
(n=11), and respiratory rate 40/min (range, 28 to 60/min) (n = 11).
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3.2 | Diagnostics

Abdominocentesis and fluid analysis were used to confirm hemor-
rhagic effusion in the 11 included dogs. AFSs were recorded: AFS 1
(n=2),AFS 2 (n= 1), AFS 3 (n =4), AFS 4 (n = 4) with the frequency of
positive sites: diaphragmatico-hepatic (9), spleno-renal (7), cysto-colic
(8), and hepato-renal (7), respectively. Halo effect was noted in all 11
cases. Median abdominal effusion PCV was 27.5% (range, 24 to 60).
Median abdominal effusion TPP was 46 g/L (4.6) (range, 18 to 60 g/L
[1.8 to 6.0]). Thoracic FAST and Vet BLUE were performed in several
dogs (n = 5), and no evidence of pleural effusion, pericardial effusion,
pneumothorax, or alveolar-interstitial edema was detected. All dogs
(n = 11) had increased ALT activity above the upper reference limit
(range, 385 t010,000 U/L). However, endpoints were not determined in
4 cases. Reference intervals for ALT varied slightly and were dependent
on the specific laboratory used, with a general upper reference limit of
118 to 125 U/L. Eight dogs had either Doppler or oscillometric blood
pressure readings. Of these 8, 4 were hypotensive, with a median sys-
tolic blood pressure of 70 mm Hg (range, 40 to 140). Hemoconcentra-
tion was identified (n = 5), with a median PCV or Hct of 54.7% (range,
29.8 to 80). Total plasma protein of the peripheral blood ranged from
35to0 70 g/L (3.5 to 7.0), with a median of 60 g/L (6.0).

Hypoglycemia was identified (n = 4) with a median BG concentra-
tion of 3.89 mmol/L (70 mg/dL) (range, 2.28 to 8.32 mmol/L [41 to
150 mg/dL]). One dog did not have an initial BG measurement obtained.
Hyperlactatemia was noted in all dogs that had plasma lactate evalu-
ated (n = 6). Median plasma lactate value was 5.6 mmol/L (range, 4.0 to
15.2). Platelet counts were normal, as defined by individual laboratory
reference intervals, in 5 dogs, with a median count of 228.5 x 107/L
(228 x 10%/ulL) (range, 161 to 419 x 109/L[161to 419 x 103/uL]). One
dog did not have a platelet count evaluated. The remaining dogs (n = 5)
had platelet counts below the lower reference interval, with a median
platelet count of 142 x 10?/L (142 x 103/uL) (range, 133t0 168 x 107/L
[133 to 168 x 103/uL]). All dogs (n = 11) had coagulation parameters
evaluated (PT and aPTT). Median PT was 29 seconds (range, 13 to 47
s). Median aPTT values were unavailable, as 1 dog had a prolongation
greater than the upper reference limit (range, 86 to > 200 s). Five dogs

were deemed coagulopathic.

3.3 | Therapy

Epinephrine™ was administered to 41.7% of dogs (n = 5/11), 54.5%
of dogs (n = 6/11) received an H1R antagonist (diphenhydramine®#),
72.7% (n = 8/11) received an H2R antagonist (famotidinelll), and
54.5% (n = 6/11) received a glucocorticoid (dexamethasone sodium
phosphate,”" prednisone’ ). Fresh frozen plasma®™5% was admin-
istered in 72.7% (n = 8/11), and 18% (n = 2/11) received allogeneic
or autologous red blood cells. One dog received a packed red blood
cell transfusion (DEA 1.1 negative packed cells™T), and the second
was autotranfused. Other therapies included antimicrobials, proton
pump inhibitors, prokinetic agents, antinausea medications, colloidal
support, hypertonic saline, dextrose supplementation, antiarrhythmic

medications, nutraceuticals, phytonadione, vasopressor therapy, and
analgesic medications.

3.4 | Outcome

The majority of the dogs (91%) in this retrospective case series
(n = 10/11) survived and were discharged from the hospital without
surgical intervention after a diagnosis of AX and associated hemoperi-
toneum. The average length of hospitalization was 2.5 days (range, 1
to 5 d). The only non-survivor was euthanized after a 2-day hospital-
ization, at which time progression to hepatic failure was diagnosed,
defined by acute onset of hepatopathy characterized by hyperbiliru-

binemia and the development of coagulopathy.*3

4 | DISCUSSION

Definitive criteria for the diagnosis of AX in veterinary medicine
remain elusive.'* The diagnosis of AX has typically been based on
history, presenting signs, and physical examination findings, including
dermal signs such as urticaria and angioedema, though up to 20% of
human patients lack dermal signs,’>1¢ and cutaneous manifestations
are not as prevalent in veterinary patients.! Ultimately, the response
to therapy may be conclusive in the diagnosis of AX.

The systemic effects of AX are initially propagated by the chemical
mediators secreted from mast cells and basophils, including histamine,
heparin, proteases, and proteoglycans. Subsequent activation of the
arachidonic acid cascade via activation of phospholipase A2 promotes
synthesis and release of multiple chemokines and cytokines as the
AX reaction progresses. The inflammatory and vasoactive chemical
mediators that are released cause increased vascular permeability
and vasodilation, leading to mixed hypovolemic and distributive shock.
The coagulation cascade, complement system, and kallikrein-kinin
system are also activated.! The propagation and persistence of an
inflammatory state has been referred to as the biphasic episode of
AX, of which 4.7% (range, 0.4 to 23.3%) of people experience, and
likely contributes to the complex acquired coagulopathy in these
dogs.t”

Traditional AX therapy includes epinephrine as a first-line agent
and aggressive fluid resuscitation. Antihistamines (H1R and H2R
antagonists) and glucocorticoids are considered second-line agents.
In people, glucocorticoids are purportedly indicated to prevent the
biphasic episode of AX by blocking the arachidonic acid cascade.
Other described therapies in veterinary medicine include oxygen
supplementation, positive inotropic support, and bronchodilators.t*
Vasopressors may be considered for vasodilation refractory to fluid
resuscitation. Epinephrine administered as repeat boluses or as a
constant rate infusion may be required.'® Fresh frozen plasma may
be indicated to address severe coagulopathy, while red blood cell
transfusions are less frequently needed.

In this case series of dogs with AX, the unique canine complication

of AX-associated medically treated hemoperitoneum is reported and
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described.1? A case report was recently published that described a dog
that developed hemoperitoneum and anaphylactic shock associated
with Hymenoptera envenomation.® Notably, no dogs in our series had
cutaneous signs of AX or a directly witnessed insect bite or sting. The
historical reports from a few dogs raise suspicion for an insect bite or
sting, as these patients (n = 5) were on a walk or outside and exhibited
signs of acute pain in a paw or limb (n = 2). A single study in people
describes AX-associated hemoperitoneum in a woman undergoing a
cesarean section.? The hemoperitoneum was not caused by surgical
or procedural hemorrhage but, instead, the presence of general oozing
upon re-exploration of the abdomen was identified and a diagnosis of
disseminated intravascular coagulation secondary to AX was made.
The possible mechanisms of AX-associated hemoperitoneum in dogs
involve mediators directly released by mast cells, histamine and
heparin, and those factors that are a result of more indirect pathways,
BK and PAF.

Previous investigators have documented markedly increased ALT
activity and sonographic gallbladder wall striation as hallmarks of AX,
though not pathognomonic.® Although these 11 cases may not defini-
tively demonstrate the presence or development of a hemoperitoneum
to be a hallmark of AX, they do represent a unique pathophysiological
consequence. Many emergency clinicians are now performing AFAST
examinations as a screening test, and the gallbladder “halo effect” is a
commonly sought after finding to help strengthen the argument for a
diagnosis of AX. However, in weak or collapsed dogs, acute pericardial
effusion/tamponade, right-sided heart failure, and dilated cardiomy-
opathy may present with acute collapse or weakness with ascites
and the gallbladder halo effect as well.%82021 Thus, a standardized
approach using point-of-care ultrasound helps to better survey the
patient at triage.??

The additional dogs not included in this specific series (n = 13) also
had evidence of abdominal effusion, though either abdominocentesis
or characterization of the effusion was not performed in these animals,
with 1 animal lacking a gallbladder (due to a previous cholecystec-
tomy). Thus, an increased number of dogs may have been diagnosed
with hemoperitoneum in the presence of an anaphylactic reaction, had
their effusions been sampled and cytologically evaluated. The dog that
was excluded due to excessively prolonged PT fulfilled all other criteria
of AX; however, hemoperitoneum due to anticoagulant rodenticide
toxicosis cannot be definitively ruled out.

The sonographic presence of intra-abdominal fluid in these 11 cases
ultimately did not result in a change in therapy specifically for AX. How-
ever, if profound and clinically significant anemia is noted along the
course of evaluation of an identified AX case, hemoperitoneum should
be considered as a possible source. Definitive therapy for AX remains
under scrutiny in both human and veterinary medicine. Although glu-
cocorticoids are not recommended as first-line therapy for AX, they
are considered a second-line therapy to blunt the biphasic episode of
AX that may play a role in the complex acquired coagulopathy seen
in these dogs. Moreover, glucocorticoids mitigate mast cell degranula-
tion, thus inhibiting histamine and heparin release into circulation, and
indirectly mitigate BK by blocking phospholipase A2 and the arachi-

donic acid inflammatory pathway.
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Limitations of our study include its retrospective case series design
and the use of traditional coagulation testing without specific factor
analysis or advanced coagulation testing. Standardizations were not
made for patient therapy, nor was a control group present. Our case
series identified a range of therapeutic regimens based on clinician
preference. Definitive recommendations for therapeutic interventions
to mitigate the persistent coagulopathy found in several of our dogs
cannot be made based on this case series but should be considered a
goal for future investigation.

Other possible causes for abdominal effusion in dogs presenting
with acute collapse or weakness should be considered during initial
triage. Differentials may include hemoperitoneum from a ruptured
mass, septic peritonitis, bile peritonitis, uroperitoneum, hepatic failure,
pericardial effusion, or acute right-sided congestive heart failure.23
Ultrasound alone cannot characterize the type of fluid based solely
on echogenicity; effusion sample acquisition and fluid analysis are
required. The clinical constellation of signs, history, signalment,
physical examination, laboratory and imaging findings must all be
considered to increase the probability of an accurate diagnosis of AX.
As recently described, septic peritonitis and AX patients may present
with similar clinical signs, laboratory values, and imaging findings.2* In
canine hemoperitoneum, however, challenges arise in differentiating
whether the cause of hemorrhage is from a bleeding mass or related
to a coagulopathy, with the former scenario requiring surgical inter-
vention and the latter being potentially fatal if surgical intervention
is attempted. In this case series, the possibility of hemoperitoneum
secondary to coagulopathy caused by anticoagulant rodenticide
intoxication is considered low. Anticoagulant rodenticide intoxication
is most commonly associated with a 3-fold increase in PT, which was
not seen in any of the patients presented here.?> Furthermore, only
27% (n = 3) patients received vitamin K1 therapy, with a 91% survival
rate overall. Performance of a complete abdominal ultrasound in
most patients, and Global FAST in the remainder which, as described,
evaluates the liver and spleen for masses, rules out the possibility of
a bleeding mass as a source of hemorrhage and surveys the thorax for
pleural effusion, pericardial effusion, and pulmonary hemorrhage.!?
We have demonstrated a case series of dogs with hemoperitoneum
that were medically treated and survived without surgery. In the event
an AX-induced hemoperitoneum is present and misdiagnosed as a sur-
gical problem, at least anecdotally, the decision to perform exploratory
surgery can lead to increased morbidity and mortality. The prognostic
indications of abdominal effusion accumulation in a dog diagnosed
with AX cannot be inferred from this case series. As the spectrum of
clinical severity in AX is broad, prognosis must continue to be based
on the clinical progression and response to therapy in individual
circumstances.

In conclusion, AX is a challenging and multifactorial disease entity.
Improved recognition and survival times will be able to be achieved
with better definitions of the clinical signs seen and pathophysiological
effects on each patient. Interestingly, of our 11 dogs, none presented
with dermal signs, a typical hallmark for an allergic reaction, though
not consistently observed in AX reactions.! The identification of hem-

orrhagic abdominal effusion in a dog presenting in acute hypovolemic
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and distributive shock with increased ALT activity and a gallbladder
halo effect should be considered as supporting evidence for AX, once
other described causes of hemorrhagic abdominal effusion have been
ruled out. These dogs have the potential to be successfully treated
medically without surgical exploration, which may be unnecessary and
unable to identify a source of bleeding. Further studies are warranted
to better determine the exact mechanism for the pathophysiology
of this phenomenon of hemorrhage and coagulopathy, as well as to
more clearly develop criteria for the diagnosis of AX in veterinary
patients. Until other targeted medications become available, tradi-
tional first-line therapies of epinephrine and fluid resuscitation should
be administered. Second-line therapies of H1IR and H2R antagonists
and glucocorticoids can be considered, though they will not mitigate
the acute reaction. Other therapies, such as blood product administra-
tion, should be based on individual patient factors, especially in cases

in which AX-related hemoperitoneum is suspected or confirmed.
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I Famotidine, West-Ward Pharmaceutical, Eatontown, NJ.
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% Fresh frozen plasma, BluePearl Blood Bank, Tampa, FL.
555 Fresh frozen plasma, Animal Blood Resources, Stockbridge, MI.
T Packed red blood cells, BluePear| Blood Bank, Tampa, FL.

REFERENCES

1. Quantz JE, Miles MS, Reed AL, White GA. Elevation of alanine
transaminase and gallbladder wall abnormalities as biomarkers of ana-
phylaxis in canine hypersensitivity patients. J Vet Emerg Crit Care.
2009;19(6):536-544.

2. Borahay MA, Harirah HM, Olseon G, Kilic GS, Karipcin S, Hankins
GDV. Disseminated intravascular coagulation, hemoperitoneum, and
reversible ischemic neurological deficit complicating anaphylaxis to
prophylactic antibiotics during cesarean delivery: a case report and
review of literature. Am J Perinatol Reports. 2011;1(1):15-19.

3. Caldwell DJ, Petras KE, Mattison BL, Wells RJ, Heffelman VL.
Spontaneous hemoperitoneum and anaphylactic shock associated
with Hymenoptera envenomation in a dog. J Vet Emerg Crit Care.
2018;28(5):1-7.

4. Pintar J, Breitschwerdt EB, Hardie EM, Spaulding KA. Acute nontrau-
matic hemoabdomen in the dog: a retrospective analysis of 39 cases
(1987-2001). J Am Anim Hosp Assoc. 2003;37:518-522.

5. Simons FER, Ardusso LRF, Bildo MB, et al. World Allergy Organization
guidelines for the assessment and management of anaphylaxis. World
Allergy Organ 2011;4:13-37.

6. Alleman AR. Abdominal, thoracic, and pericardial effusions. Vet Clin
North Am Small Anim Pract. 2003;33(1):89-118.

7. Lisciandro GR, Lagutchik MS, Mann KA, et al. Evaluation of an abdomi-
nal fluid scoring system determined using abdominal focused assess-
ment with sonography for trauma in 101 dogs with motor vehicle
trauma. J Vet Emerg Crit Care. 2009;19(5):426-437.

8. Boysen SR, Lisciandro GR. The use of ultrasound for dogs and cats in
the emergency room: aFAST and TFAST. Vet Clin North Am Small Anim
Pract. 2013;43(4):773-797.

9. Lisciandro GR. Abdominal and thoracic focused assessment with
sonography for trauma, triage, and monitoring in small animals. J Vet
Emerg Crit Care. 2011;21(2):104-122.

10. Lisciandro GR, Lagutchik MS, Mann KA, et al. Evaluation of a thoracic
focused assessment with sonography for trauma (TFAST) protocol to
detect pneumothorax and concurrent thoracic injury in 145 trauma-
tized dogs. J Vet Emerg Crit Care. 2008;18(3):258-269.

11. Lisciandro GR, Fosgate GT, Fulton RM. Frequency and number of ultra-
sound lung rockets (B-lines) using a regionally based lung ultrasound
examination named Vet BLUE (veterinary bedside lung ultrasound
exam) in dogs with radiographically normal lung findings. Vet Radiol
Ultrasound. 2014:;55(3):315-322.

12. Lisciandro G, Armenise A. Focused or COAST3-cardiopulmonary
resuscitation (CPR), global FAST (GFAST3), and the FAST-ABCDE
exam. In: Lisciandro G, ed. Focused Ultrasound Techniques for the
Small Animal Practitioner. Ames, IA: Wiley-Blackwell; 2014, pp. 269-
285.

85UB017 SUOWIWOD 9A 181D 3]qeot(dde 8y} Aq pausenob ae Sspoie O ‘8sn Jo S9N 10} ArIq1T 8UIUO AS[IA UO (SUORIPUOD-PUE-SWLBIW0D" AB 1M AlRIq 1 [pU1JUO//SANY) SUONIPUOD PUe SWLB | 8U1 89S *[£202/20/70] U0 Akeigiauliuo A8 ‘j0odienlT JO AiseAliN Aq ZTOST 99ATTTT OT/I0p/u0o 8| im Arelqijeuluo//sdny wolj papeojumod ‘T ‘1202 ‘TEVF9LYT


https://orcid.org/0000-0002-7580-093X
https://orcid.org/0000-0002-7580-093X
https://orcid.org/0000-0002-7580-093X
https://orcid.org/0000-0001-6266-3430
https://orcid.org/0000-0001-6266-3430
https://orcid.org/0000-0001-6266-3430
https://docs.google.com/spreadsheets

HNATUSKO ET AL.

13.

14.

15.

16.

17.

18.

19.

Lester C, Cooper J, Peters RM, Webster CRL. Retrospective evalua-
tion of acute liver failure in dogs (1995-2012): 49 cases. J Vet Emerg
Crit Care. 2016;26:559-567.

Shmuel DL, Cortes Y. Anaphylaxis in dogs and cats. J Vet Emerg Crit
Care.2013;23(4):377-3%94.

Sampson HA, Mufoz-Furlong A, Campbell RL, et al. Second symposium
on the definition and management of anaphylaxis: summary report—
second National Institute of Allergy and Infectious Disease/Food
Allergy and Anaphylaxis Network symposium. J Allergy Clin Immunol.
2006;117(2):391-397.

Sampson HA, Muiioz-Furlong A, Bock SA, et al. Symposium on the def-
inition and management of anaphylaxis: summary report. J Allergy Clin
Immunol. 2005;115(3):584-591.

Simons FER, Ebisawa M, Sanchez-Borges M, et al. 2015 update of
the evidence base: World AllergyOrganization anaphylaxis guidelines.
World Allergy Organ J. 2015:1-16.

Abbas AK, Lichtman AH, Pillai S. Hypersensitivity. In: Basic Immunology:
Functions and Disorders of the Inmune System, 5th ed. St. Louis: Elsevier;
2016, pp. 231-247.

Null. Abstracts from the International Veterinary Emergency and Crit-
ical Care Symposium, the European Veterinary Emergency and Critical
Care Annual Congress, and the ACVECC VetCOT Veterinary Trauma &
Critical Care Conference 2016. J Vet Emerg Crit Care. 2016;26(51):S1-
35.

20.

21.

22.

23.

24.

25.

WILEY- L2

Lichtenstein DA. Gallbladder. In: Whole Body Ultrasonography in the
Critically Ill. New York, NY: Springer; 2010, pp. 63.

Lisciandro GR. The abdominal FAST3 (AFAST3) exam. In: Lisciandro
GR, ed. Focused Ultrasound Techniques for the Small Animal Practitioner.
Ames, |A: Wiley-Blackwell; 2014, pp. 17-43.

Lisciandro GR. Focused Ultrasound Techniques for the Small Animal Prac-
titioner. Ames, |A: Wiley-Blackwell; 2014.

Dempsey SM, Ewing PJ. A review of the pathophysiology, classification,
and analysis of canine and feline cavitary effusions. J Am Anim Hosp
Assoc. 2011;47(1):1-11.

Walters AM, O’'Brien MA, Selmic LE, McMichael MA. Comparison
of clinical findings between dogs with suspected anaphylaxis and
dogs with confirmed sepsis. J Am Vet Med Assoc. 2017;251(6):681-
688.

Merola V. Anticoagulant rodenticides: deadly for pests, dangerous for
pets. Vet Med. 2002:97.

How to cite this article: Hnatusko AL; Gicking JC; Lisciandro
GR. Anaphylaxis-related hemoperitoneum in 11 dogs. J Vet
Emerg Crit Care. 2021;31:80-85.
https://doi.org/10.1111/vec.13017

85UB017 SUOWIWOD 9A 181D 3]qeot(dde 8y} Aq pausenob ae Sspoie O ‘8sn Jo S9N 10} ArIq1T 8UIUO AS[IA UO (SUORIPUOD-PUE-SWLBIW0D" AB 1M AlRIq 1 [pU1JUO//SANY) SUONIPUOD PUe SWLB | 8U1 89S *[£202/20/70] U0 Akeigiauliuo A8 ‘j0odienlT JO AiseAliN Aq ZTOST 99ATTTT OT/I0p/u0o 8| im Arelqijeuluo//sdny wolj papeojumod ‘T ‘1202 ‘TEVF9LYT


https://doi.org/10.1111/vec.13017

	Anaphylaxis-related hemoperitoneum in 11 dogs
	1 | INTRODUCTION
	2 | MATERIALS AND METHODS
	2.1 | Criteria for selection of cases
	2.2 | Medical records review

	3 | RESULTS
	3.1 | Presentation and clinical signs
	3.2 | Diagnostics
	3.3 | Therapy
	3.4 | Outcome

	4 | DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	ORCID
	ENDNOTES
	REFERENCES


