Platelet activation in a population of critically ill dogs as measured with whole blood flow cytometry and thromboelastography
April 2015, Vol. 76, No. 4, Pages 328-337

1. Why was the study done? Activated platelets strongly contribute to inflammation, thrombosis, MODS, and DIC (recruitment /activation of neutrophils, release of microparticles.  Hypercoagulability has been detected in several diseases and conditions (IMHA, ITP, neoplasia, PLE, PLN, DIC…). In people, excessive platelet activation has been detected in critically ill patients with sepsis, MODS, CHF. Determining a positive relationship between platelet activation and hypercoagulability would improve the understanding of hemostatic changes in critically ill dog and help guide targeted treatment. 

2. Goal: To determine whether critically ill dogs had increased platelet activation and whether the proportion of activated platelets correlated with severity of illness.

3. Hypothesis: Compared to healthy controls, critically ill dogs would a greater degree of platelet activation and evidence of hypercoagulability. Degree of platelet activation would correlate with disease severity. 

4. Type of study: Prospective observation study

5. Material and Methods:  Tufts. September – December 2010 and March – May 2011.  Various diseases and conditions.  Healthy controls.  SPI2 and APPLE for disease severity.  Recorded SIRS and MODS scores. Recorded survival to discharge/ duration of hospitalization/ total cost of hospitalization. 
Platelet activation: 
*Flow cytometry
-To detect platelet population: Monoclonal mouse human anti-CD61 conjugated to allophycocyanin fluorochrome – (CD61 = platelet-specific antigen)
-To detect activated platelets through P-selectin expression: Monoclonal mouse anti-CD62 conjugated to phycoerythrin. 
-On resting and ADP-treated samples (stimulated or not stimulated)
Thromboelastography
-Kaolin-activated
Stats: Wilcoxon signed rank test, Mann-Whitney U test, Kruskal-Wallis test, Spearmann correlation test. Sample size calculations. 

6. Most important results: 
n= 82 critically ill dogs	n= 24 healthy controls
61/84 survived (74%)
-No differences in platelet activation for non-ADP treated samples (between sick dogs and controls)
-Sick dogs had significantly increased platelet activation for ADP-treated samples;significantly increased MA, alpha angle, global clot strength; significantly decreased clot formation time; significantly increased fibrinogen concentration, PT, aPTT; significantly decreased AT concentration. 
-Survivors and non-survivors: similar flow cytometry and TEG values.
-Macrothrombosis developed in 3 dogs.
-No differences in TEG values among sick dogs subclassified on the basis of SIRS scores, MODS scores, reason for admission, or cost or duration of hospitalization.


7. Conclusion: 
-Platelets in healthy dogs are more resistant to ADP activation than platelets in critically ill dogs.  Addition of a platelet agonist may be useful in evaluating platelet hyperreactivity; may be a useful indicator of the capacity of circulating platelets to contribute to the prothrombic state. 
-Most dogs admitted to the ICU were hypercoagulable.  No significant correlation between the degree of ADP-stimulated platelet activation and the TEG values (ADP = weak agonist, other factors (fibrinogen, anemia) contributed to hypercoagulable phenotype?).
-Neither SPI2 nor APPLE scores were predictive of the degree of platelet activation or hypercoagulability.
-No relationship between cost/duration of hospitalization and platelet activation/TEG values/severity scoring systems. 
-Critically ill dogs had increased platelet activation and evidence of hypercoagulability. Analysis of these results suggested that critically ill dogs have hyperreactive platelets, which may in part contribute to a prothrombotic state. 
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