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What do we know? – Liver plays central role in coagulation (production and clearance of procoagulants, anticoagulants, regulators of fibrinolysis). In people with ALD, prolongation of PT/aPTT (unless marked), are not considered predictors of bleeding tendencies. Basing our clinical decisions (to admx blood product for example) on PT/aPTT may overestimate bleeding risk (and  admx of blood products that are not necessary).  TEG tracings of people with ALD are compatible with normal coagulation or hypercoagulability.

Why did they do the study? – To evaluate TEG profile in dogs with ALD. To compare TEG results with clinical presentation, biochemistry and PT/aPTT.

What did they do? -  Prospective study. Acute (< 1 mo) liver disease. NO medications that affect coagulation. NO comorbidities that affect coagulation. NO Greyhounds. ALD defined as at least 3x >ALT and elevated bilirubin.  ALF defined as > 1.5 PT. CBC, chem, TEG, PT/aPTT, fibrinogen, AT activity, PC activity, d-dimers, vWf activity. TEG: blood collected from peripheral vein; vacutainer needle, 3.2% sodium citrate; hold 30 min at room temperature; kaolin-activated TEG.

Results:
· n =21 dogs
· Causes of ALD: idiopathic, toxicity, neoplasia, infectious, IM
· Outcome: 29% did not survive (6/21)
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· Based on G value
· 52% hypocoagulable (11/21)
· 9/10 had prolonged PT
· 7/8 had prolonged aPTT
· 1 had normal PT/aPTT
· Lower PC activity
· Lower fibrinogen concentration
· 38% normocoagulable (8/21)
· 4/8 had prolonged PT and/or aPTT
· 10% hypercoagulable (2/21)
· Normal PT/aPTT
· 1 was anemic (33%)
· Based on LY30
· 38% hyperfibrinolytic (8/21)
· More likely to be hypocoagulable  (7/8) and to have ALF (6/8)
· Decreases in angle, MA, G
· Lower fibrinogen 
· Lower PC (not seen in any nonhyperfibrinolytic dog)
· Higher WBC
· 4/8 had SIRS (similar to the non hyperfibrinolytic group)
· Degree of hyperfibrinolysis positively correlated with PT ,aPTT, bilirubin, WBC
· Degree of hyperfibrinolysis was negatively correlated with cholesterol and PC
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· 38% were anemic
· 29% had elevated WBC
· 38% were hypoalbuminemic
· 19% were hypoglycemic
· 18% were hypercholesterolemic
· 10 dogs in ALF (> 1.5 prolongation PT)
· Longer K times, LY30, PT, aPTT
· Significant decreases in angle, MA, G, fibrinogen, PC
· Higher WBC
· Lower cholesterol

Summary
· Most dogs with ALD were hypo or normocoagulable on TEG
· Hyperfibrinolysis and hypocoagulability more common in dogs with ALF
· Important inconsistencies between TEG and PT/aPTT/platelets – TEG discordant with conventional testing 25% of the time
· 4 classified as hypo based on PT/aPTT were normo on TEG
· 1 classified as normo based onPT/aPTT were hypo on TEG
· None of the dogs with low AT/PC (loss of anticoagulant) were hyper
· Conclusion: TEG analysis suggested that conventional plasma-based coagulation testing may overestimate decreased functionality of the coagulation system in dogs with early ALD; but as severe functional hepatic impairment ensues, both conventional coagulation testing and TEG indicate onset of hypocoagulable state. 
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Questions
1. In this study, dogs were more likely to be… (based on TEG)
a. Normocoagulable
b. Hypocoagulable
c. Hypercoagulable
d. Hyperfibrinolytic
e. Hypofibrinolytic

2. In this study, dogs with ALF were more likely to be… (based on TEG)
a. Normocoagulable
b. Hypocoagulable
c. Hypercoagulable
d. Hyperfibrinolytic
e. Hypofibrinolytic

3. In this study, results of MA and LY30 were positively correlated with…
a. Bilirubin
b. ALT
c. ALP
d. Cholesterol

4. Complete:
	Parameter
	Description
	Most directly associated with
	Most closely related traditional test

	R time
	
	
	

	MA
	
	
	

	LY30
	
	
	




Questions & Answers
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1. In this study, dogs were more likely to be… (based on TEG)
a. Normocoagulable 8/21
b. Hypocoagulable 11/21
c. Hypercoagulable 2/21
d. Hyperfibrinolytic
e. Hypofibrinolytic

2. In this study, dogs with ALF were more likely to be… (based on TEG)
a. Normocoagulable
b. Hypocoagulable
c. Hypercoagulable
d. Hyperfibrinolytic
e. Hypofibrinolytic

3. In this study, results of MA and LY30 were positively correlated with…
a. Bilirubin
b. ALT
c. ALP
d. Cholesterol negative correlation with

4. Complete:
	Parameter
	Description
	Most directly associated with
	Most closely related traditional test

	R time
	Time until clot begins forming
	Thrombin generation
	PT/aPTT

	MA
	Maximal clot strenght
	Fibrinogen and platelets
	Fibrinogen level and platelet count

	LY30
	Decrease in clot strength after 30 minutes
	Fibrinolysis (plasmin)
	none
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Thromboelastographic Evaluation of Dogs with Acute Liver Disease
D. Kelley, C. Lester, S. Shaw, A. deLaforcade, and C.R.L. Webster

Background: Given the liver’s pivotal role in hemostasis and fibrinolysis, the coagulopathy accompanying hepatic disease
is complex.

Hypothesis/Objectives: To prospectively evaluate kaolin-activated thromboclastography (TEG) in dogs with acute liver
disease (ALD) and compare with plasma-based coagulation tests.

Animals: Twenty-one dogs with a diagnosis of ALD based on recent onset of clinical signs accompanied by increases in
serum bilirubin concentration and alanine aminotransferase activity.

Methods: Clinical presentation, CBC, serum biochemistry, platelet count, prothrombin time (PT), activated partial throm-
boplastin time (aPTT), and TEG analysis were evaluated in 21 dogs with a subset also having fibrinogen, antithrombin (AT)
activity, protein C (PC) activity, d-dimers, and von Willebrand’s factor (vWF) activity analyzed. A PT >1.5 times the upper
limit of normal defined acute liver failure (ALF).

Results: Dogs with ALD had mean increases in R, K, LY30, PT, aPTT, and vWF activity, and decreases in angle, maxi-
‘mal amplitude (MA), G, AT activity, and PC activity. The TEG results defined dogs as hypocoagulable (11/21), normocoag-
ulable (8/21), or hypercoagulable (2/21). Increases in LY30 defined 8/21 dogs as hyperfibrinolytic. Hypocoagulable and
hyperfibrinolytic dogs had lower fibrinogen and PC activity than dogs without these abnormalities. Overall, ALF dogs had
greater increases in K and LY30, and decreases in MA, G, and PC activity than dogs with less severe hepatic impairment.
Results for MA and LY30 were positively correlated with serum bilirubin concentration and white blood cell count, and neg-
atively correlated with serum cholesterol concentration.

Conclusions and Clinical Importance: ALD dogs have a range of coagulation abnormalities that trend toward hypocoagu-
lability and hyperfibrinolysis as functional impairment occurs.

Key words: bilirubin; coagulation; fibrinolysis; hepatic.





image2.png
able 1. TEG variables in dogs with acute liver disease.
ALD Reference Range Number Above Number Below P.
Variables Mean = SD Mean = SD Reference Reference value®
R (min) 50+2.1 433+ 126 4 0 003
K (min) 51+53 211 £ 069 8 0 092
Maximum amplitude 421 %185 547 % 47 2 1 00001
(mm)
Angle () 465+ 176 624+ 71 0 10 0001
G (ds) 46+3.1 616 + 114 2 1 0007
LY30 (%) 145224 0.68 + 113 8 0 008




image3.png
Table 2.

Hemostatic testing in dogs with acute liver disease.

ALD Median Reference Median Number Above Number Below P
Variable (Range) (Range) Reference Reference value*
PT(s) 122 (7.1-60) 7.6 (6.2-9.3) 13 0 001
aPTT (s) 17.9 (12.1-161) 14.8 (8.9-16.3) 1 0 001
Platelets (x10°/L) 190 (13-450) 353 (180-525) 0 8 001
Fibrinogen (mg/ 187 (78.4-620) 232 (73.4-455) 1 0 53
dL)
PC activity (%) 465 (152-112) 78 (73-85) 0 5 029
AT activity (%) 711 (25-95) 120 (89-146) 0 9 0001
VWE activity (%) 101 (55.7-145) 65 (73-109) 4 1 0001
D-dimers (ng/mL) 219 (54.8-471) 251 (121-547) 0 1 3219

“P-value for comparison of hemostatic variables in dogs with acute liver disease and reference range using Mann-Whitney test.

Bonferroni adjusted P < .006.
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TEG interpretation cheat sheet

Clot Clot
Initiation strength __ Fibrinolysis
a-Angle |,
® >

Time (min)

Figure: ohonssonBood 124:3052

Description Most directly Most closely related
associated with: traditional test
Reaction time Time untilclot  Enzymatic coagulation  Normal =5-10 min PTand PTT
(R-time) begins forming  (thrombin generation)  R<4:hypercosglable
R> 13 hypocoaguiabie
Maximal amplitude  Maximalclot ~ Fibrinogen and Normal 50-70 Fibrinogen level
(Ma) strength Platelet function® Platelet count
9% Fibrinolysis in Decreaseinclot  Fibrinolysis Normal 0-3% (2)* No equivalent
thirty minutes strength after 30 >3%: excess fibrinolysis  traditional test

(v 30) minutes
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