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Efficacy of oral torasemide in dogs with degenerative mitral valve disease and new onset congestive heart failure: The CARPODIEM study
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Background: Torasemide is a potent loop diuretic with potential to treat congestive heart failure (CHF) in dogs.
Objective: Evaluate the efficacy and safety of torasemide compared to furosemide in dogs with first occurrence of CHF caused by degenerative mitral valve disease (DMVD).
Animals: Three hundred and nineteen dogs with new onset CHF attributable to DMVD.
Methods: Double-blinded randomized noninferiority study of PO torasemide vs furosemide in addition to standard CHF treatment. The primary efficacy criterion was decreased pulmonary edema and cough and no worsening of dyspnea or exercise tolerance at day 14. Secondary endpoints included clinical response at day 84 and time to death, euthanasia, or premature study withdrawal for cardiac reasons.
Results: Torasemide q24h (n = 161) was noninferior to furosemide q12h (n = 158); percentage of dogs meeting primary efficacy criterion at day 14 was similar between groups (torasemide, 74.4% [95% confidence interval (CI), 66.8%-81.0%] vs. furosemide, 73.5% [95% CI, 65.7%-80.4%]; risk ratio [RR], 1.01; 95% CI, 0.89-1.15; P = .87). Efficacy at day 84 showed similar results (RR, 1.05; 95% CI, 0.88-1.25; P = .6). Dogs receiving torasemide had a longer time to endpoint and were less than half as likely to experience death, euthanasia, or premature study withdrawal (hazard ratio, 0.36; 95% CI, 0.19-0.65; P = .001) than dogs receiving furosemide at any time during the study.
Conclusion and clinical importance: Torasemide was noninferior to furosemide as first line PO treatment for new onset CHF caused by DMVD. Torasemide significantly decreased risk of cardiac-related death or premature study withdrawal for cardiac reasons compared to furosemide.

· Torsemide: Pyridine-sulfonylurea loop diuretic, higher half-life, higher PO bioavailability, and greater potency and duration of action compared to furosemide 
· In people, long-term tx w/ torsemide vs furosemide showed lowered rates of hospitalization, severity of heart failure and 59% decrease in cardiac mortality 
· Previous studies evaluated torsemide either as an observational study and utilized it as a replacement of furosemide in dogs 
· Hypothesis: torsemide PO SID would be noninferior to furosemide BID
· 1ry outcome: At 14 days no difference b/w dyspnea, cough, EI, radiographic changes of pulmonary edema
· 2ry outcome: Clinical efficacy after 84 days, frequency of adverse effects, owner compliance, and time to cardiac-related death 
·  Study design: Double-blinded randomized noninferiority 1:1 to torsemide vs furosemide 
· Inclusion: L-sided systolic HM, BW 2.5-60kg, Echo dx of DMVD (characteristic thickening, prolapse, or elongation of the mitral valve leaflets, LA : Ao 1.5, VHS > 10.5, radiographic signs of L-sided CHF), 1st time CHF (i.e. never tx with diurertics)
· ONLY allowed pretrial furosemide <48h w/ doses <4 mg/kg/day
· Allowed pimo, spironolactone, and ACEi prior to enrollment as long as not changed w/in 4 weeks 
· Exclusion: pregnant/lactating, congenital heart dz or other acquired heart dz, CHF severe enough to require hospitalization or IV diuretics, kidney dz (BUN>47, Crea >1.6), FF in abd and thorax, use of nonallowed meds (sildenafil, non-ACEi vasodilators, digoxin, beta-blockers, CCB, or others that may affect the dogs’ ability to tolerate medications/cause death)
· Dose of torsemide/furosemide depending on their class (Table 2; class II= mild signs, lass IIa= advanced CHF, IIIb=in cardiogenic shock, needs hospitalization)
· Enrolled 161 dogs to torsemide and 158 to furosemide 
· Results/discussion
· 1ry outcome: Noninferior 
· 2ry outcome: torsemide was safe, achieved high owner compliance (SID vs BID), associated w/ decreased risk for combined outcomes of death or euthanasia for cardiac causes or worsening CHF
· Adverse effect 60% in torsemide and 48.1% in furosemide; most common kidney 
· In people, torsemide more likely to be prescribed in those w/ pre-existing increases in renal markers d/t the perceived need to prescribe a more potent diuretic overcome inherent resistance and decreased diuresis in response to loss of tubular function 
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Background: Neutrophil extracellular traps (NETs), webs of DNA and citrullinated histones extruded from activated neutrophils cause transfusion-related acute lung injury. Supernatants of stored red blood cell (RBC) units might promote NETosis in neutrophils from the units or from transfusion recipients.
Hypotheses: (1) NETs form during storage of canine RBC, (2) leukoreduction (LR) before storage of RBC reduces NETosis, and (3) supernatant from stored, nonleukoreduced (NLR) RBC units induces NETosis in healthy canine neutrophils modeling transfusion recipients.
Animals: Six healthy purpose-bred research dogs were utilized for blood donation.
Methods: Prospective controlled study. RBC units were collected from each dog, aseptically divided into 2 equal subunits, 1 of which was leukoreduced, and stored for 42 days. Stored units were sampled biweekly for quantification of NET markers citrullinated histone H3 (Western blot) and cell-free DNA (cfDNA) (DNA dye binding). Unit supernatants were applied ex vivo to canine neutrophils and extracellular DNA release representing NETosis was assessed.
Results: Markers of NETs increased during RBC storage (cfDNA P < .0001 and citrullinated H3 P = .0002) and were higher in NLR than LR units (day 42 LR cfDNA 0.34 ± 0.82 ng/mL vs day 42 NLR 1361.07 ± 741.00 ng/mL, P < .0001; day 42 LR citrullinated H3 0.19 ± 0.13 AU vs NLR 0.57 ± 0.34 AU, P = .007). Isolated neutrophils did not form NETs when exposed to stored canine RBC supernatant.
Conclusions and clinical importance: NETosis occur in stored canine NLR RBC units, and is attenuated by LR before storage. NETs might be mediators of transfusion reactions.

· NETs thought to play a role in mediating nonleukoreduced (NLR) blood induced transfusion rx
· NETs= webs of DNA, nucleosomes, histones and granular proteins extrude from activated neutrophils 
· Proinflammatory and prothrombotic  can lead to thrombosis and inflammation in recipient 
· Implicated in murine TRALI pathogenesis and inhibition of NETs result in lung protection in experimental models 
· NETs can form in stored human pRBC and LR units via RBC release of neutrophil-activating proinflammatory lipid mediators and heme
· Study goals:
· 1) Determine if NETs form during 42 storage of canine RBC and if LR prevented this (analyzed cfDNA and citrullinated histones) 
· 2) If application of supernatant from stored canine RBC could induce NETosis in isolated dog neutrophils (remodelling recipient neutrophils)
· Results/discussion:
· Markers of NETs increased over time in stored NLR canine RBC  suggest that NETosis occurs and can be attenuated by LR
· Stored RBC supernatant does not induce NETosis  stored blood doesn’t induce NETosis in recipient neutrophils 
· Provides more support to advocate for the use of LR RBC
· Fun fact: If blood is not allowed to cool (4 hours at 4C) before filtration, marked hemolysis will occur from LR filter
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Background: Aortic thrombosis (ATh) is an uncommon condition in dogs, with limited understanding of risks factors, outcomes, and treatments.
Objectives/Hypothesis: To describe potential risk factors, outcome, and treatments in dogs with ATh.
Animals: Client‐owned dogs with a diagnosis of ATh based on ultrasonographic or gross necropsy examination.
Method: Multicentric retrospective study from 2 academic institutions.
Results: One hundred dogs were identified. Anti‐thrombin diagnosis, 35/100 dogs were nonambulatory. The dogs were classified as acute (n = 27), chronic (n = 72), or unknown (n = 1). Fifty‐four dogs had at least one comorbidity thought to predispose to ATh, and 23 others had multiple comorbidities. The remaining 23 dogs with no obvious comorbidities were classified as cryptogenic. Concurrent illnesses potentially related to the development of ATh included protein‐losing nephropathy (PLN) (n = 32), neoplasia (n = 22), exogenous corticosteroid administration (n = 16), endocrine disease (n = 13), and infection (n = 9). Dogs with PLN had lower antithrombin activity than those without PLN (64% and 82%, respectively) (P = .04). Sixty‐five dogs were hospitalized with 41 subsequently discharged. Sixteen were treated as outpatient and 19 euthanized at admission. In‐hospital treatments varied, but included thrombolytics (n = 12), alone or in combination with thrombectomy (n = 9). Fifty‐seven dogs survived to discharge. Sixteen were alive at 180 days. Using regression analysis, ambulation status at the time of presentation was significantly correlated with survival‐to‐discharge (P < .001).
Conclusions/Clinical Importance: Dogs with ATh have a poor prognosis, with nonambulatory dogs at the time of presentation having worse outcome. Although the presence of comorbid conditions associated with hypercoagulability is common, an underlying cause for ATh was not always identified.

· Previous study showed 58% of dogs w/ ATh had no identified underlying dz
· Study aimed to describe the presenting clinical characteristics of dogs w/ ATh and the underlying cause
· Included if distal ATh determined by visualization of a clot (i.e. lesion affecting BF in the aorta distal to the renal arteries) by AUS or at necropsy.
· <48h acute, >48h chronic clot
· Cryptogenic if no current diagnosis of a medical condition known to predispose to a hypercoagulable state
· Results/discussion
· Acute signs more likely to be nonambulatory, have PL deficits, bilateral signs and be painful; less likely to survive to discharge 
· Non-ambulatory status at time of presentation correlated to nonsurvival 
· Only 50% of those that had a TEG run was hypercoagulable (defined as G above breed-specific reference range)
· None of the dogs had a cardiogenic cause 
· Most common causes: 
· PLN, neoplasia, exogenous steroid use, endocrinopathies (DM, HAC, hypothyroid)
· 23% cryptogenic; had slightly higher survival rate (60% vs 55%)
· Those with PLN had lower AT
