Coagulation response in dogs with and without systemic inflammatory
response syndrome

Introduction
· Systemic inflammatory response syndrome (SIRS) is defined as a systemic response of the body to various infectious and noninfectious conditions
· In humans inflammatory processes may result in an activation of coagulation by an impaired function of natural anticoagulants such as protein C, protein S and antithrombin
· Decreased activation of protein C due to downregulation of thrombomodulin by pro-inflammatory cytokines and a decreased protein S activity may further impair the function of protein C
· Previous investigations in dogs demonstrated that sepsis and experimentally induced endotoxemia are associated with a decrease in natural anticoagulants such as protein C activity and antithrombin as well as activities of coagulation factors such as factor VIII
· Experimentally induced moderate local inflammation was not followed by a major response of the coagulation system
· Hypothesis of prospective study was that coagulation abnormalities in dogs with SIRS are more  severe than in dogs without SIRS
Materials and methods
· Prospective study, included if SIRS criteria were recorded and enough citrated plasma was available to perform a complete analysis of coagulation variables
· The criteria used for diagnosing SIRS: A respiratory rate >20/min, a heart rate >120 beats/min, white blood cell count (WBC)s <6 or >16 x 109/L or a percentage of band neutrophils >3% and a body temperature <38.1 C or >39.2 C respectively were considered to be positive SIRS criteria
· The dogs were classified as ‘‘no-SIRS’’ if <2 criteria were positive and ‘‘SIRS’’ in case of ≥2 positive criteria
· Panting was not considered as part of the SIRS criteria
· dIC was diagnosed when ≥3 of the following variables were abnormal and consistent with a coagulation consumption disorder
· Platelet count, prothrombin time, activated partial thrombin time, thrombin time (TT), a D-dimer concentration >0.5 lg/mL or an AT activity <108%.
· Exclusion criteria was a pretreatment with drugs having a major impact on the coagulation pattern  as well as incomplete information about the SIRS criteria and insufficient samples 
· The control group included staff-owned dogs, blood-donors, or healthy dogs presented at the Clinic for Small Animals
Results
· DIC was diagnosed in 7/7 (100%) diseased dogs without SIRS and in 12/18 (67%) dogs with SIRS
· Significant differences between the groups were detected for WBCs and the majority of coagulation variables including PLTs, PT, aPTT, TT, AT, D-dimers, fibrinogen, FVIII, APC ratio, protein C, protein S, and all TEG variables
· Regardless of presence or absence of SIRS, the median AT activity was significantly lower in diseased dogs than in the control dogs
· Dogs without SIRS showed a median fibrinogen concentration markedly below the lower limit of the reference interval (1.3 g/L) that was significantly lower than in the other groups
· Dogs with SIRS were presented with a broad range of fibrinogen concentrations ranging from hypo- and hyperfibriogenemia as well as a normal fibrinogen 
· An APC ratio < 2.0 was evident in 2/55 (4%) of the controls, 5/7 (71%) of the diseased dogs without SIRS and 11/18 (61%) dogs with SIRS
· Protein C activity was low in the study group and was lower in the non-SIRS group
· TEG values overlapped greatly between groups
· Fibrinolysis activity detectable by TEG, i.e. the LY30 value was significantly higher than in the no-SIRS group than in the SIRS group
Discussion
· Severe coagulation disorders can also be present in severely diseased dogs even in absence of SIRS
· Different diseases may be associated with different cytokine patterns
· Predominance of pro-inflammatory cytokines such as TNF α, Interleukin 1 and IL6 results in the development of SIRS
· Predominance of anti-inflammatory cytokines such as IL10 leads to immunosuppression
· Development of SIRS is known to be a dynamic process developing in three stages:
· First stage is characterized by a local cytokine response to tissue injury or infection promoting healing
· Second stage, small – often undetectable – amounts of cytokines are released to the circulation initiating an acute phase reaction
· Homeostasis between pro-inflammatory and anti-inflammatory can be achieved after phase 2, if not stage 3 (SIRS) develops and the circulation is flooded with cytokines with destructive effects
· Initiation of certain anti-inflammatory agents prior to referral may have suppressed some inflammatory cytokines and clinical parameters of SIRS
· The marked coagulation abnormalities in the diseased dogs with and without SIRS were most likely due to the high percentage of dogs with overt DIC in both groups (4/25)
· The lower median activities of FVIII, protein C, protein S and the fibrinogen plasma is likely secondary to consumption 
· DIC may cause a decrease in protein C activity, antithrombin, FVIII, and platelets as observed in an endotoxin- induced DIC dog model
· Hypocoaguable TEG tracings were seen in diseased dogs without SIRS, whereas TEG patterns ranging from hypocoaguable state to hypercoagulable states were observed in dogs with SIRS
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