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KEY POINTS:
· relationship between respiratory rate and total lung water content has been documented in dogs with experimentally induced disease
· Cavalier King Charles Spaniels (n = 13) were overrepresented in MVD cases
· Doberman Pinschers (n = 9) were overrepresented in DCM
· Respiratory rate taken by the owner at home on the day before examination 2 best predicted the main outcome of CHF (present or absent) with 100% accuracy when the decision threshold was 40 breaths/min (MVD), 26 breaths/min for dogs with DCM)
· Low circulating NT-proBNP concentration has high negative predictive value in dogs and people
· serum NT-proANP concentration did not change significantly between examinations despite improvement of CHF status
· In dogs with MVD, Doppler echocardiographic indices were not particularly useful in predicting a radiographic response to treatment and were inferior to both respiratory rate and circulating NT-proBNP concentrations
· In dogs with DCM, Doppler echocardiographic indices were diagnostically comparable to respiratory rate and superior to NT-proBNP, in particular the IVRT, E:IVRT, diastolic functional class

QUESTION:
1) According to this study what was the sole variable that was able to accurately predict whether a dog remained in congestive  heart failure?
a) Echocardiographic variables
b) NT-proBMP
c) Respiratory rate
d) Heart rate
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KEY POINTS:
· Hypercoagulability as defined by use of TEG variables has been previously described in dogs with IMHA
· Anemia has been shown to increase MA
· In the prednisone and drug combination groups, mean values for K, -angle, and CI were not significantly different from control group values, but mean values for MA and G median CL60were significantly increased
· No significant correlations were identified between platelet count and MA in the prednisone, ASA, drug combination, or control groups
· Treatment with prednisone, with and without ASA, resulted in in- creased clot strength and decreased clot lysis, however, the overall treatment-by-time effects for these variables were not significant
· Studies: Dogs with naturally occurring hyperadrenocorticism have de- creased plasma antithrombin activity; increased plasma activities of factors II, V, VII, IX, X, and XII; and in- creased plasma fibrinogen concentrations
· Studies: Corticosteroid treatment significantly upregulated plasminogen activator inhibitor-1 plasma antigen concentrations and activity over time with de- creased fibrinolytic activity
· Treatment with ASA did not have any effect on TEG variables in the ASA group, nor did it ameliorate the effects of prednisone in the drug combination group

QUESTIONS:
Decreased platelet function may result in a decrease in which TEG variable?
a) MA
b) Alpha-angle
c) K
d) CL30
According to this study, treatment with prednisone was associated with which changes in TEG parameters?
a) increased K, alpha angle and CL60
b) increased MA, G and CL60
c) increased K, G, and alpha angle
d) [bookmark: _GoBack]increased Ma, K and R
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Congestive heart failure in dogs secondary to MVD 
and DCM is a common clinical syndrome and is 



associated with a poor prognosis.1–3 Both early recogni-
tion and prompt treatment of CHF are of clinical im-
portance.4 Heart failure is diagnosed on the basis of a 
combination of typical clinical signs together with ap-
propriate tests. Clinical findings at physical examina-
tion that raise the suspicion of CHF include exercise 
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Objective—To evaluate the effects of treatment on respiratory rate, serum natriuretic peptide con-
centrations, and Doppler echocardiographic indices of left ventricular filling pressure in dogs with 
congestive heart failure (CHF) secondary to degenerative mitral valve disease (MVD) and dilated 
cardiomyopathy (DCM).
Design—Prospective cohort study.
Animals—63 client-owned dogs.
Procedures—Physical examination, thoracic radiography, analysis of natriuretic peptide concentra-
tions, and Doppler echocardiography were performed twice, at baseline (examination 1) and 5 to 14 
days later (examination 2). Home monitoring of respiratory rate was performed by the owners be-
tween examinations.
Results—In dogs with MVD, resolution of CHF was associated with a decrease in respiratory rate, 
serum N-terminal probrain natriuretic peptide (NT-proBNP) concentration, and diastolic functional 
class and an increase of the ratio of peak velocity of early diastolic transmitral flow to peak velocity 
of early diastolic lateral mitral annulus motion (E:Ea Lat). In dogs with DCM, resolution of CHF was 
associated with a decrease in respiratory rate and serum NT-proBNP concentration and significant 
changes in 7 Doppler echocardiographic variables, including a decrease of E:Ea Lat and the ratio of 
peak velocity of early diastolic transmitral flow to isovolumic relaxation time. Only respiratory rate 
predicted the presence of CHF at examination 2 with high accuracy.
Conclusions and Clinical Relevance—Resolution of CHF was associated with predictable changes 
in respiratory rate, serum NT-proBNP concentration, and selected Doppler echocardiographic variables 
in dogs with DCM and MVD. Home monitoring of respiratory rate was simple and was the most 
useful in the assessment of successful treatment of CHF. (J Am Vet Med Assoc 2011;239:468–479)
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ABBREVIATIONS



A wave  Late diastolic transmitral flow wave
CHF  Congestive heart failure
DCM  Dilated cardiomyopathy
DTE  Deceleration time of early transmitral flow
E wave  Early diastolic transmitral flow wave
E:A  Ratio of peak velocity of early to peak  



   velocity of late transmitral flow
E:Ea Lat  Ratio of peak velocity of early diastolic  



   transmitral flow to peak velocity of early  
   diastolic lateral mitral annulus motion



E:IVRT  Ratio of peak velocity of early diastolic  
   transmitral flow to isovolumic  
   relaxation time



IVRT  Isovolumic relaxation time
MVD  Mitral valve disease
NT-proANP  N-terminal proatrial natriuretic peptide
NT-proBNP  N-terminal probrain natriuretic peptide
Peak E   Peak velocity of early diastolic  



   transmitral flow
Peak Ea Lat Peak velocity of early diastolic lateral  



   mitral annulus motion
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Thromboembolic disease is a common and poten-
tially fatal complication of IMHA in dogs.1–4 Corti-



costeroids are routinely used in the treatment of IMHA; 
however, hyperadrenocorticism and corticosteroid 
administration have been identified as risk factors for 
TED in several retrospective studies2,5–7 of dogs with 
pulmonary, cranial vena cava, and aortic thrombosis. 
This raises a concern that corticosteroid use in IMHA 
may promote TED.



Heparin has been used for many years in efforts 
to prevent TED in canine patients with IMHA. More  
recently, anticoagulant treatment with ASA at a low 
dosage (0.5 mg/kg/d) has been reported to improve sur-
vival rates in dogs with IMHA.3 The effect of this low 
dosage of ASA on platelet function in dogs is controver-
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Objective—To describe the effects of prednisone and acetylsalicylic acid (ASA) on results 
of thromboelastography in healthy dogs.
Animals—16 male mixed-breed dogs.
Procedures—Dogs were randomly assigned to 3 treatment groups (4 dogs/group) that 
received prednisone (median dose, 2.07 mg/kg), ASA (median dose, 0.51 mg/kg), or both 
drugs, PO, every 24 hours from days 0 through 6. Another group received no treatment 
(control dogs; n = 4). Thromboelastography variables (reaction time, clotting time, α-angle, 
maximum amplitude [MA], global clot strength, coagulation index, and percentage of clot 
lysis at 60 minutes [CL60]) were evaluated in blood samples collected (prior to drug admin-
istration in treated dogs) on days 0 (baseline), 2, 4, and 6. 
Results—Administration of ASA alone did not alter TEG variables. For treatment effect, 
mean global clot strength was increased in the prednisone and drug combination groups, 
compared with values for control dogs; MA was also increased in the prednisone and drug 
combination groups, compared with that of controls. For treatment-by-time effect, median 
CL60 was increased in the prednisone group on day 6, compared with baseline value in 
the same dogs and with median CL60 of the control group on day 6. Median CL60 was also 
increased in the drug combination group on day 6, compared with the baseline value and 
with that of the control group on day 6.
Conclusions and Clinical Relevance—Prednisone administered at approximately 2 mg/
kg/d, PO, for 7 days with or without concurrently administered ASA increased clot strength 
and decreased clot lysis in healthy dogs. (Am J Vet Res 2011;72:1325–1332)



sial. In 1 study,a treatment with 0.5 mg of ASA/kg/d did 
not affect platelet function assessed by means of optical 
aggregometry, whereas another studyb in which whole 
blood aggregometry was used demonstrated decreased 
platelet aggregation following a similar ASA treatment 
regimen. Both studies were performed on healthy dogs 
without the administration of corticosteroids, so it is un-
known whether ASA would provide protection against 
hypercoagulability promoted by corticosteroid treatment. 
Differences in aggregometry techniques and platelet ago-
nists used in platelet function testing may have accounted 
for the discrepancy in results between studies.



Thromboelastography is a method of assessing the 
speed and strength of fibrin clot formation in vitro. 
Whole blood is added to a cup, into which a pin at-
tached to a torsion wire is inserted. Developed in 1948, 
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ABBREVIATIONS
ASA  Acetylsalicylic acid
CI  Coagulation index
CL60  Percentage of clot lysis at 60 minutes
IMHA  Immune-mediated hemolytic anemia
MA  Maximum amplitude
TED  Thromboembolic disease
TEG  Thromboelastography
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