
Introduction:
· Studies have not shown that enalapril, an angiotensin-converting enzyme inhibitor (ACEi) is effective in delaying the onset of heart failure despite its clinical efficacy documented for dogs in heart failure
· This may be due to inefficient aldosterone secretion suppression (a.k.a. aldosterone breakthrough, ABT), especially with long term ACEi usage
· High aldosterone contributes to heart disease in humans: promotes cardiac fibrosis and hypertrophy, enhances inflammatory cell function
· Seems to occur in ~ 30% of dogs preclinical for MMVD taking an ACEi
· Hypothesis: adding spironolactone, a mineralocorticoid receptor antagonist, to an ACEi could delay the progression of heart disease by providing more RAAS suppression
· Primary end point: first occurrence of heart failure or cardiac death
· Secondary end point: echocardiographic and radiographic parameters, NT-proBNP, cTnI concentrations

Conclusion:
· No significant difference between the groups in reaching the primary end point
· Control (1139 days) > placebo (1045 days) > treatment (902)
· Spironolactone [2-4 mg/kg PO q 24h] + Enalapril [o.25-0.5 mg.kg PO q 24h] did not delay the onset of heart failure in this population
· Cardiac remodeling occurred in the treatment group based upon significant differences in these parameters:
· Lower HRPrevious studies have shown these are negative predictive parameters of outcome

· Lower La:Ao
· Lower LEVDDn
· Lower E peak velocity of mitral valve inflow
· Lower vertebral heart score
· Lower NT-proBNP, biomarker of stretch
· Effective RAAS suppression was documented in the treatment group through urinary aldosterone concentration measurements
· RAAS is activated in preclinical MMVD as the disease progresses (based upon U A:C results)











 







 Summary:
· Incidental heart murmurs are detected with relative frequency during routine PEs, pre-anesthetic PEs, and work-ups for other systemic illnesses
· Defining murmurs
· Nonpathological
· Functional: no structural heart disease; other physiologic explanation (i.e. anemia)
· Innocent: no structural heart disease; no other physiologic explanation
· Pathological: structural cardiovascular lesion is present
· Continuous and Diastolic murmurs are always pathological
· Recommend further investigation always for murmurs that are/which: continuous, diastolic, obscure the 2nd (or both) heart sounds, occur with a transient abnormal heart sounds (i.e. split S2), radiates to the carotid region, left apical systolic (over the mitral valve), right hemithorax PMI, young dog w/ systolic>/= 3/6
· Murmurs between grades 1/6-3/6 do not have inherent characteristics that dictate whether they are pathological or nonpathological for both dogs and cats
· Consider usage of biomarkers as diagnostics









Introduction:
· Myocarditis is a non-specific inflammatory myocardial disease with many causes
· Infectious: trypanosomiasis, leishmaniasis, parvovirus, toxoplasmosis, neosporosis, borreliosis, ehrlichiosis, leptospirosis, bartonellosisi, other viral, bacterial, fungal, algal
· Non-infectious: pharmacologic drugs/toxins, immune-mediated conditions, trauma, heat stroke, shock, idiopathic
· Definitive diagnosis: histopathology; antemortem diagnosis would require endomyocardial biopsy—therefore dx is often presumed antemortem, as these biopsies are not performed in vet med

Conclusion:
· Most common presenting complaint: lethargy (70% of dogs), then hyporexia (69%)
· Others: weakness (36%), vomiting +/- diarrhea (31%), tachypnea (28%)
· Less common: exercise intolerance (17%), cough (17%), syncope (16%), CNS abnormalities (16%), lameness/orthopedic pain (11%), panting (9%), PU/PD (2%)
· <19% prevalence on PE of: heart murmur, femoral pulse abnormalities, lymphadenopathy, joint abnormalities, pale MM, prolonged CRT, extra heart sounds, dyspnea/tachypnea, muffled heart sounds
· Bloodwork: thrombocytopenia (57%), neutrophilia (52%), elevated ALT (67%), elevated ALP (54%), hypocalcemia (54%) and hypoalbuminemia (45%), azotemia (24%)
· Mean cardiac troponin: 12.2 ng/mL (normal < 0.2 ng/mL)
· ECG: VPCs (54%), vtach (33%), both (13%)
· Infectious etiology identified in 55%, so ABx were the most common treatment: doxycycline, beta-lactams, enrofloxacin, clindamycin, metronidazole
· Unknown cause in 28% of cases
· MST was 4 days among the 64% of dogs who died (majority were euthanized); of these, 73% died related to myocarditis
· 42% survived < 2 wk  MST 2 d
· 58% survived > 2 wk  MST 82 d
· Dogs with non-infectious etiologies were more likely to have ventricular ectopy than infectious etiology dogs were
· Not predictive of etiology on univariate analysis
· Dogs with infectious had larger LV (LVIDD and LVIDS)
· Not predictive of etiology on univariate analysis
· Positively associated with survival: infectious disease testing, treatment with ABx, treatment with Doxycycline, and treatment with sotalol on univariate analysis
· Negatively associated with survival: intact, anemia, thrombocytopenia, Neutrophilia, azotemia, hypoalbuminemia, hypermagnesemia, total hypocalcemia, pericardial effusion, heteroechogeneity on echo, sepsis
· Pericardial effusion remained significant on multivariate analysis
· [bookmark: _GoBack]Prognosis: poor to grave overall
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Abstract Introduction: Efficacy of renin-angiotensin-aldosterone system (RAAS)
blockade using angiotensin-converting enzyme inhibitors (ACEI) in dogs with precti-
nical myxomatous mitral valve disease (WMVD) is controversial.

Hypothesis: Administration of spironolactone (2—4 mg q 24 h) and benazepril
(0.25-0.5 mg q 24 h) in dogs with prectinical WAVD, not receiving any other cardiac
medications, delays the onset of heart failure (HF) and cardiac-related death
Moreover, it reduces the progression of the disease as indicated by echocardio-
‘graphic parameters and level of cardiac biomarkers N-terminal pro brain natriuretic
peptide (NT-proBNP) and cardiac troponin | (cThl).

Animals: 184 dogs with pre-clinical MMVD and left atrium-to-aortic root ratio
(LA:A0) >1.6 and normalized left ventricular end-diastolic diameter (LVEDDN)
>17.

Methods: This is a prospective, randomized, multicenter, single-blinded, placebo-
controlled study. Primary outcome variable was time-to-onset of first occurrence
of HF or cardiac death. Secondary end points included effect of treatment on pro-
gression of the disease based on echocardiographic and radiographic parameters, as
well as variations of NT-proBNP and cTnl concentrations.

Results: The median time to primary end point was 902 days (95% confidence
interval (CI) 682-not available) for the treatment group and 1139 days (95 CI
732-NA) for the control group (p = 0.45). Vertebral heart score (p = 0.05), LA‘Ao
(p < 0.001), LVEDDN (p < 0.001), trans-mitral E peak velocity (p = 0.011), and
NT-proBNP (p = 0.037) were lower at the end of study in the treatment group.
Conctusions: This study failed in demonstrating that combined administration of
spironolactone and benazepril delays onset of HF in dogs with preclinical MMVD.
However, such treatment induces beneficial effects on cardiac remodeling and
these results could be of clinical relevance.

2020 The Authors. Published by Elsevier B.V. This s an open access article under
the CC BY-NC-ND license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract A dog or a cat has an incidentally detected
is an unexpected discovery during a veterinary consu
focused on the cardiovascular system. This document presen
managing dogs and cats that have incidentally-detected heart murmurs, with an
emphasis on murmur characteristics, signalment profiling, and multifactorial
decision-making to choose an optimal course for a given patient.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by—nc-nd/4.0/).
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Abstract _ Introduction: This study describes presentation, cardiovascular abnorm-
alities, etiology, and outcome of canine myocarditis in geographic areas not ende-
mic for Trypanosoma or Leishmania.

Animals: Sixty-four (presumed antemortem diagnosis) and 137 (postmortem diag
nosis only) client-owned dogs at two tertiary care facilities were included.
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Materials and methods: Medical records of dogs with clinical or histopathological
diagnosis of myocarditis were reviewed retrospectively.

Results: Common examination findings in dogs with a presumed antemortem diag-
nosis included fever (21%) and heart murmur (19%). Median cardiac troponin | was
2.2 ng/m (range: 0.2-808.0 ng/mL), and troponin exceeded 1.0 ng/mL in 26 of 29
(90%) dogs. Ventricular ectopy was the most common arrhythia (54%), whereas
decreased left ventricular systolic function was the most common echocardio-
‘graphic abnormality (56%). An infectious etiology was diagnosed in 35 of 64 (35%)
dogs. Confirmed infectious etiologies included bacterial sepsis (n = 9) or extension
of endocarditis (3), toxoplasmosis or neosporosis (3), parvovirus (2), and one case
each of bartonellosis, trypanosomiasis, leptospirosis, and dirofilariasis. Median sur-
vival time was 4 days (range: 0—828 days) for all dogs vs. 82 days for dogs who sur-
vived at least 2 weeks after diagnosis. Presence of pericardial effusion or azotemia
was a significant predictor of non-survival. The most common inflammatory infil-
trate on histopathology was neutrophilic (475), and 20 of 137 (14.5%) dogs had con-
current bacterial endocarditis on postmortem.

Conclusions: Bacterial infection was the most common confirmed etiology of myo-
carditis in this study. Prognosis for canine myocarditis is guarded and similar to that
reported for infective endocarditi. Criteria for the antemortem diagnosis of canine
myocarditis are suggested.

© 2020 Elsevier B.V. Al rights reserved.
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Materials and methods: Medical records of dogs with clinical or histopathological
diagnosis of myocarditis were reviewed retrospectively.

Results: Common examination findings in dogs with a presumed antemortem diag-
nosis included fever (21%) and heart murmur (19%). Median cardiac troponin | was
2.2 ng/m (range: 0.2-808.0 ng/mL), and troponin exceeded 1.0 ng/mL in 26 of 29
(90%) dogs. Ventricular ectopy was the most common arrhythia (54%), whereas
decreased left ventricular systolic function was the most common echocardio-
‘graphic abnormality (56%). An infectious etiology was diagnosed in 35 of 64 (35%)
dogs. Confirmed infectious etiologies included bacterial sepsis (n = 9) or extension
of endocarditis (3), toxoplasmosis or neosporosis (3), parvovirus (2), and one case
each of bartonellosis, trypanosomiasis, leptospirosis, and dirofilariasis. Median sur-
vival time was 4 days (range: 0—828 days) for all dogs vs. 82 days for dogs who sur-
vived at least 2 weeks after diagnosis. Presence of pericardial effusion or azotemia
was a significant predictor of non-survival. The most common inflammatory infil-
trate on histopathology was neutrophilic (475), and 20 of 137 (14.5%) dogs had con-
current bacterial endocarditis on postmortem.

Conclusions: Bacterial infection was the most common confirmed etiology of myo-
carditis in this study. Prognosis for canine myocarditis is guarded and similar to that
reported for infective endocarditi. Criteria for the antemortem diagnosis of canine
myocarditis are suggested.

© 2020 Elsevier B.V. Al rights reserved.
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Table 3_Proposed major and minor criteria for the antemortem diagnosis of myocarditis in dogs.
T- Major criteria

A. Cardiac troponin 1 > 1.0 ng/mL.

. Postive culture of blood or other by i for typicl bacteria OR positiv infectious disease testing (PCR,
antibody serology, antigen serology, viru folation, or microscopic vsualization) for other organisms
reported to cause myocarditis in dogs:

2) Viral parvoviru, distemper, herpesvirus, West Nie virs, coronavirus
b) Atypical bacterial: Bartonela, Leptospira, Borrelia, Rickettsia, Ehrlichia
) Protozoat: Trypanosoma, Toxoplasma, Neospora, Leishmania, Babesia, Hepatozoon
) Fungal/algal: Blastomyces, Coccidioides, Cryptocaccus, Aspergillus, Prototheca
1. Minor crteria
. Fever >102.5° F
- New or worsening heart murmur
~ nflammatory leukogram (neutrophilia and/or left shift > 0.5 x 10°/UL), anemia, thrombocytopenia, or
hypoalbuminemia
. Ventricular arthythmias
. Decreased left ventricular sysolic function (FS < 25%, LVEF < 50%, ESVI > 30, or focal hypokinesis)
. Heteroechogenicity of left ventricular myocardium
G. Pericardial effusion

cor

1. Definitive diagnosis of myocarditis:
A. Histopathologic confirmation of myocardial inflammation on endomyocardial biopsy specimen
B. Two major criteria
C. One major and three minor criteria

1. Possible diagnosis of myocarditis
A. One major and two minor criteria
B. Four minor criteria

ESVI, end-systalic volume index; FS, fractional shortening; PCR, polymerase chain reaction; LVEF, left ventricular ejection
fraction.
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Abstract Introduction: Efficacy of renin-angiotensin-aldosterone system (RAAS)
blockade using angiotensin-converting enzyme inhibitors (ACEI) in dogs with precti-
nical myxomatous mitral valve disease (WMVD) is controversial.

Hypothesis: Administration of spironolactone (2—4 mg q 24 h) and benazepril
(0.25-0.5 mg q 24 h) in dogs with prectinical WAVD, not receiving any other cardiac
medications, delays the onset of heart failure (HF) and cardiac-related death
Moreover, it reduces the progression of the disease as indicated by echocardio-
‘graphic parameters and level of cardiac biomarkers N-terminal pro brain natriuretic
peptide (NT-proBNP) and cardiac troponin | (cThl).

Animals: 184 dogs with pre-clinical MMVD and left atrium-to-aortic root ratio
(LA:A0) >1.6 and normalized left ventricular end-diastolic diameter (LVEDDN)
>17.

Methods: This is a prospective, randomized, multicenter, single-blinded, placebo-
controlled study. Primary outcome variable was time-to-onset of first occurrence
of HF or cardiac death. Secondary end points included effect of treatment on pro-
gression of the disease based on echocardiographic and radiographic parameters, as
well as variations of NT-proBNP and cTnl concentrations.

Results: The median time to primary end point was 902 days (95% confidence
interval (CI) 682-not available) for the treatment group and 1139 days (95 CI
732-NA) for the control group (p = 0.45). Vertebral heart score (p = 0.05), LA‘Ao
(p < 0.001), LVEDDN (p < 0.001), trans-mitral E peak velocity (p = 0.011), and
NT-proBNP (p = 0.037) were lower at the end of study in the treatment group.
Conctusions: This study failed in demonstrating that combined administration of
spironolactone and benazepril delays onset of HF in dogs with preclinical MMVD.
However, such treatment induces beneficial effects on cardiac remodeling and
these results could be of clinical relevance.

2020 The Authors. Published by Elsevier B.V. This s an open access article under
the CC BY-NC-ND license (http:/ /creativecommons.org/licenses/by-nc-nd/4.0/).
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