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With the increasing popularity of retired rescued Greyhounds, veterinarians are likely to evaluate dogs of
this breed more frequently in their practice. It is estimated that approximately 120,000 Greyhounds lived
in homes as pets, compared to 55,000 Greyhounds in racetracks. In the past few years, private Greyhound
adoptions ranged from 15,000 to 18,000/year.
Therefore, it is important that they recognize the physiological peculiarities of this breed. For instance,
mean packed cell volume (PCV), hemoglobin concentration, red blood cell count, and whole blood
viscosity are higher, while white blood cell, neutrophil, and platelet counts are lower in Greyhounds than
in other breeds.1, 2, 3 In addition, serum creatinine concentrations and liver transaminase activities are
higher than in non-Greyhound dogs.1, 4
In the Greyhound community, the term "Greyhound bleeder" is typically used for dogs that bleed either
spontaneously or after minor trauma or a simple surgical procedure. An extensive literature search using
a combination of "Greyhound and bleed, bleeder, hemorrhage, bleeding diathesis, platelets, and/or
coagulopathies", did not yield any specific articles on the syndrome. However, the speaker (who recently
founded Veterinarians for Retired Racing Greyhounds) conducted a survey of 30 veterinarians involved in
Greyhound rescue, inquiring about bleeding complications after surgery in the breed. Twenty
veterinarians returned the survey, and the consensus opinion is that 10 to 15% of Greyhounds bleed
profusely (frequently requiring a blood transfusion as a life-saving measure) 1 to 4 days after simple
surgical procedures such as spays, neuters, dewclaw removals, or laparotomies.

"Friar": Severe bleeding (grade 3) 72 hours after being neutered.

"Dawn": Moderate bleeding (grade 2) 48 hours after being spayed.

"Lindy": Normal appearance of the spay incision 48 hours after surgery.
Postoperative bleeding is a common, severe, and occasionally fatal complication of limb amputation in
Greyhounds with bone cancer.

"Montana": Severe (grade 4) bleeding 48 hours after amputation.
At OSU we receive 2 to 6 consults a month from practicing veterinarians about "bleeder Greyhounds". A
website that evaluates causes of death in Greyhounds in the UK (www.gurk.demon.co.uk /ghsurvey) lists
"bleeding" and "stroke/blood clots" as the cause of death in 3% of the dogs. Finally, a survey of Greyhound
rescue websites revealed that "bleeders" are prominently listed in the health care manual for most rescue
groups. Most of the dogs with bleeding diathesis evaluated by practicing veterinarians have normal onestage prothrombin time (OSPT), activated partial thromboplastin time (APTT), and platelet counts.
Greyhounds are not one of the breeds with a reported high prevalence of von Willebrand disease (VWD).
However, in a recent 2-year review period (7/2002 to 7/2004) approximately 10% (22 of 216) of the
Greyhounds screened at the Comparative Coagulation Section had plasma VWF concentration of <
30%.Therefore, it is possible that VWD is responsible for the perioperative bleeding in some of the
Greyhounds.The buccal mucosa bleeding time has been used historically to screen for VWD in dogs;
however, this test has marked inter- and intraobserver variability, and is not highly reliable on the clinical
setting.5 On the other hand, the PFA-100® is an objective and sensitive instrument to detect low
concentrations (or abnormal structure) of VWF in people6 and dogs.7, 8, 9, 10 Therefore, we will use the
PFA-100® as a rapid screening method for VWD; results of the platelet aggregation assays will be
correlated with the VWF concentration and collagen binding assays (CBA).6, 11
Greyhounds are also one of the few breeds in which a hemolytic uremic- or thrombotic thrombocytopenic
purpura-like syndrome has been described.12, 13 It is referred to as "cutaneous and renal vasculopathy of
Greyhounds", and it has been described only in racing Greyhounds, who are typically fed a raw meatbased diet.13 In children, E.coli O157:H7 infection may cause a rapidly progressive thrombotic
microangiopathy referred to as hemolytic uremic syndrome (HUS); this syndrome is typically preceded by
hemorrhagic gastroenteritis, and culminates in embolic acute renal failure that frequently necessitates

dialysis.14 Thrombotic thrombocytopenic purpura (TTP) is another thrombotic microangiopathy that
occurs primarily during pregnancy (or postpartum) and results in embolization of the brain or other
tissues.14 Some authors believe that HUS and TTP are difficult to differentiate, and that they represent
different manifestations of a broader spectrum of microangiopathic thromboses.15 Renal and vascular
lesions in affected Greyhounds are similar to those of the TTP/HUS in people.12
A high proportion of human patients with TTP have unusually large multimers of VWF in plasma, and
lack a metalloprotease (ADAMTS 13) that cleaves the large multimers directly from the surface of
endothelial cells.14 These large multimers result in adhesion and aggregation of platelets to the
endothelium, and thrombotic microangiopathy. Shiga toxins (produced by Shigella dysenteriae or E. coli
O157:H7) induce production of high-molecular weight VWF multimers in the endothelium, thus resulting
in a similar effect in people.14
Recently, it was shown that racing Greyhounds with or without diarrhea have a high fecal load of E. coli
Shiga toxins 1 and 2;15 moreover, experimental injection of Shiga toxin to Greyhounds results in a
syndrome indistinguishable from TTP/HUS in people16 Because this mechanism can play a role in the
development of thrombocytopenia and subsequent bleeding in Greyhounds, a CBA to detect highmolecular weight VWF multimers will be used in the study.
We recently documented that 67% of retired racing Greyhounds have a soft, 1/6 systolic basilar murmur
associated with high aortic velocity.17 Humans with aortic endocarditis frequently have severe
gastrointestinal (GI) bleeding;18 this is due to the fact that blood flow through a stenotic valve depletes
VWF high-molecular weight multimers from circulation, resulting in a type 2A acquired von Willebrand
syndrome and bleeding from preexisting GI angiodysplasia. The severe GI bleeding and depletion of highmolecular weight VWF multimers are corrected by valve replacement therapy.19, 20
A similar situation (i.e.; platelet dysfunction in patients with aortic stenosis) was recently documented in
dogs by Tarnow et al (2004) using the PFA-100™ platelet function analyzer.20 Evaluation of highmolecular weight multimers of VWF by the CBA and platelet function using the PFA-100® will shed light
on this potential mechanism of bleeding in Greyhounds.
In summary, we are currently evaluating Greyhounds pre- and postoperatively for hemostatic
abnormalities including platelet counts, platelet function using the PFA-100®, OSPT, APTT, fibrinogen,
plasminogen, antiplasmin, D-dimer, VWF, VWF-CBA, factor XIII, and antithrombin.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

Porter J, Canaday WR Jr: Hematologic values in Mongrel and Greyhound dogs being screened for
research use. J Am Vet Med Assoc 1971;159: 1603-1606. [back]
Sullivan PS, Evans HL, McDonald TP: Platelet concentration and hemoglobin function in
Greyhounds. J Am Vet Med Assoc 1994; 205:838-841. [back]
Steiss JE, Brewer WG, Welles E, Wright JC: Hematologic and serum biochemical reference values
in retired Greyhounds. Compend Cont Educ 2000; 22:243-248. [back]
Feeman W, Couto CG, Gray TL: Serum creatinine concentrations in retired racing Greyhounds.
Vet Clin Pathol 2003; 32:40-42. [back]
Sato I, Anderson GA, Parry BW: An interobserver and intraobserver studi of buccal mucosal
bleeding time in Greyhounds. Res Vet Sci 2000; 68:41-45. [back]
Dean JA, Blanchette VS, Carcao MD, et al: Von Willebrand disease in a pediatric-based
population-comparison of type 1 diagnostic criteria and use of the PFA-100 and a von Willebrand
factor/collagen binding assay. Thromb Haemost 2000; 84:401-409. [back]
Keidel A, Mischke R. Clinical evaluation of platelet function analyzer PFA-100® in dogs. Berl
Munch Tierarztl Wochenschr. 1998; 111:452-456. [back]
Callan MB, Giger U. Assessment of a point-of-care instrument for identification of primary
hemostatic disorders in dogs. Am J Vet Res. 2001; 62: 652-658. [back]
Mischke R, Keidel A. Influence of platelet count, acetylsalicylic acid, von Willebrand´s disease,
coagulopathies, and haematocrit on results obtained using a platelet function analyser in dogs.
Vet J. 2003;165:43-52. [back]

10. Callan MB, Giger U. Effect of desmopressin acetate administration on primary hemostasis in
Doberman Pinschers with type-1 von Willebrand disease as assessed by a point-of-care
instrument. Am J Vet Res. 2002; 63:1700-1706. [back]
11. Johnstone IB. Plasma von Willebrand factor-collagen binding activity in normal dogs and in dogs
with von Willebrand's disease. J Vet Diagn Invest 1999;11:308-313. [back]
12. Hertzke DM, Cowan LA, Schoning P, Fenwick BW: Glomerular ultrastructural lesions of
idiopathic cutaneous and renal glomerular vasculopathy of Greyhounds. Vet Pathol 1995; 32:451459. [back]
13. Cowan LA, Hertzke DM, Fenwick BW, Andreasen CB: Clinical and clinicopathologic
abnormalities in Greyhounds with cutaneous and renal vasculopathy: 18 cases (1992-1994). J Am
Vet Med Assoc 1997;210:789-793. [back]
14. Moake JL: Mechanisms of Disease: Thrombotic microangiopathies. N Engl J Med 2000;347:589600. [back]
15. Staats JJ, Chengappa MM, DeBey MC, et al: Detection of Escherichia coli Shiga toxin (stx) and
enterotoxin (estA and elt) genes in fecal samples from non-diarrheic and diarrheic Greyhounds.
Vet Microbiol 2003;94:303-312. [back]
16. Raife T, Friedman KD, Fenwick BW: Lepirudin prevents lethal effects of Shiga toxin in a canine
model. Thromb Haemost 2004;92:387-393. [back]
17. Fabrizio F, Baumwart R, Cline Iazbik MC, Meurs KM, Couto CG: Left basilar systolic murmurs in
retired racing Greyhounds (in preparation). [back]
18. Warkentin TE, Moore JC, Anand SS, et al: Gastrointestinal bleeding, angiodysplasia,
cardiovascular disease, and acquired von Willebrand syndrome. Transf Med Rev 2003;17:272286. [back]
19. Vincentelli A, Susen S, LeTourneau T, et al: Acquired von Willebrand syndrome in aortic stenosis.
N Engl J Med 2003;349:343-349. [back]
20. Tarnow I, Falk T, Kristensen AM, et al; Decreased platelet function in dogs with subaortic
stenosis. J Vet Intern Med 2004;18:449 (abstract). [back]

The Ohio State University
Veterinary Teaching Hospital
601 Vernon L. Tharp Street.
Columbus, Ohio 43210
Companion Animal Ph: (614) 292-3551

