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Clinical Utility of Novel Thrombogenicity Examination Using Whole Blood: Total 
  Thrombus-formation Analysis System (T-TAS) in Dogs 

(T-TAS)

Blood coagulation tests cannot reflect in vivo coagulation status in one system, including 
platelet function, fibrin clot formation, and whole blood flow. Thus, the development for a new 
technique that can evaluate the bool coagulation more similar to in vivo situation is emerging 
in the clinical situation.  Total Thrombus-formation Analysis System (T-TAS) can evaluate 
blood coagulation ability more resemble  situation because the principle of T-TAS 

In my thesis, I evaluated the potential of the T-TAS in veterinary 
medicine. 

In Chapter 1, I investigated the utility of the newly developed diagnostic instrument, T-
TAS, for clinically healthy dogs. The T-TAS, which is a microfluidic assay that simulates 
conditions in vivo, measures whole blood flow at defined shear rates under conditions designed 
to assess platelet function (PL-chip) or coagulation and fibrin clot formation (AR-chip). The T-
TAS records occlusion start time (OST), occlusion time (OT), and area under the curve (AUC).  
The CV of the AUC of both chips was good (CVs of 6.45% [PL] and 1.57% [AR]). The T-TAS can 
adapt to the evaluation of canine blood coagulation as similar to human medicine.  

In Chapter 2, I evaluated the effect of antiplatelet and anticoagulant drugs in dogs by 
using the T-TAS.  In human medicine, T-TAS has assessed the effect of antiplatelet and 
anticoagulant drugs yet. I also investigated the effect of an anticoagulation drugs; in vivo of 
acetylsalicylic acid and in vitro of low-molecular-weight heparin. I compared pre-and post-dose 
parameter values by 2-tailed paired -tests using an alpha of 0.05. The inhibition of platelet 
function by acetylsalicylic acid was evident in the right-shift in the PL test pressure curve. The 
right-shift in the AR test pressure curves showed that the administration of low-molecular-
weight heparin inhibited both platelets and the coagulation cascade. It is possible that the T-
TAS may be useful in the evaluation of canine blood coagulation and can assess the effect of 
these drugs in dogs.  

In Chapter 3, I finally assessed canine hemostasis patients with the T-TAS.  
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Hemorrhagic diseases are common in dogs. Current coagulation assays do not represent all 
aspects of in vivo hemostasis and may not predict bleeding risk. I evaluated the T-TAS in dogs 
with hereditary bleeding disorders and with acquired hemorrhagic syndromes (Group 1), and 
healthy controls (Group 2). Hereditary defects included von Willebrand disease (n=4), 
hemophilia A (n=2), and canine Scott syndrome (n=2). Acquired hemorrhagic disorders 
included neoplastic hemoperitoneum (n=2) and acute hemorrhagic diarrhea syndrome (n=1). I 
also procedure coagulation screening tests, fibrinogen analyses, D-dimer concentration, 
antithrombin activity, von Willebrand Factor antigen, PFA-100 closure time, and 
thromboelastography. Correlations between continuous variables were evaluated by 

-test or 
the Mann-Whitney U test. Alpha was set at 0.05. In combined analyses of all dogs, significant 
correlations were identified between T-TAS variables, between the PFA-CT and PL-chip 
parameters, and between TEG variables and AR-chip parameters. The prothrombin time 
correlated with the AR-chip AUC at both shear rates. In Group 1 dogs, the AR-chip AUC at 
low shear was significantly reduced compared with Group 2 dogs. Distinct patterns of aberrant 
thrombus formation were seen in video images recorded from dogs with von Willebrand disease 
and hemophilia A. The T-TAS AR-chip analysis distinguished dogs with bleeding risk 
compared to healthy controls. Initial evaluations of the T-TAS suggest it may aid 
characterization of hemostasis in patients at-risk of bleeding and assist with delineating 
bleeding phenotypes. 

In conclusion, the T-TAS can evaluate blood coagulation in dogs, the T-TAS may be added 
to existing blood coagulation tests to be able to know more detail of blood coagulation status 
from now on.  






