Supraventricular tachycardia in 23 cats; comparison with 21 cats with atrial fibrillation (2004-2014).
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Abstract
Introduction: Supraventricular tachycardia (SVT) has not been well described in cats. The aim of this study was to describe the signalment, clinical findings, and outcome for cats with SVT versus cats with atrial fibrillation (AF).
Animals: Forty-four client owned cats are included in the study. 23 cats with SVT and 21 with AF. Methods: This is a retrospective study. Clinical characteristics were compared between groups using a two-sample t-test or Mann-Whitney U test. Kaplan-Meier survival curves were generated to assess for impact of rhythm diagnosis, presence of ventricular arrhythmia, left atrial diameter, heart rate and congestive heart failure (CHF) status on cardiac death. Differences in survival between groups were compared using Mantel-Cox logrank comparison of Kaplan-Meier survival curves.
Results: Cats with supraventricular arrhythmias most commonly presented with respiratory distress (10 of 44 cats). Cats with AF had a slower median heart rate (220 [range: 180-260 beats per minute (bpm)] compared with cats with SVT (300 [range: 150-380] bpm, p < 0.001). All cats with AF had structural heart disease, whereas 4 cats with SVT had no structural abnormalities. Left atrial diameter was significantly larger in cats with AF (23.7 (16.2-40.1) mm compared with 19.1 (12.8-31.4) mm in SVT cats; p ¼ 0.02). Median survival was 58 days (1-780) in cats with AF and 259 days (2-2295) in cats with SVT (p ¼ 0.1). Cats with signs of CHF had a shorter survival time (p ¼ 0.001).
Conclusions: Most cats with AF or SVT have advanced structural heart disease. Some cats with SVT had structurally normal hearts, suggesting that SVT in cats is not always a consequence of atrial enlargement.

Intro
· Supraventricular tachycardia (SVT): any rapid rhythm originating from the SA node, atrial myocardium, AV node/junction, or great vessels connecting to the atria (vena cava, pulmonary veins, coronary vein)
· Possible etiologies:
· Spontaneous depolarization of cardiac cells from enhanced normal automaticity
· Abnormal automaticity
· Abnormal triggered electrical activity
· Formation of macro- or micro reentry circuits
· Atrial fibrillation (AF): specific supraventricular arrhythmia in which a series of multiple microreentrant circuits form within the atria => chaotic ventricular rhythm assoc. w/ random selection of impulses that are conducted through AV node to ventricles
· “Lone AF”: AF in the absence of structural heart disease, documented in dogs and humans
· Associated with better outcome
· Rare in cats
· AF in cats, is associated with higher atrial mass, myocardial disease, severe LAE
· Most commonly male, consistent with high-risk HCM population
· Objective: describe signalment, presenting complains, cardiac phenotype, and survival in cats with SVT vs. AF
· Hypothesis: AF prognosis is worse vs. SVT
· Hypothesis: AF LA > SVT LA
· Study design: Retrospective

Conclusions
· Demographic consistent with previous studies (middle aged/older males; Table 1)
· Most common presenting complaint in both groups: lethargy and respiratory distress
· All AF cats had clinical signs (n= 21), 2 SVT cats were subclinical but all others had clinical signs (total SVT n= 23) [complete list of clinical signs in Table 2]
· All AF cats had auscultable chaotic cardiac rhythm vs. 50% of the SVT cats
· AF cats had significantly lower heart rate (avg 220) vs. SVT (avg 300) on ECG (p<0.001)
· No statistically significant difference between groups for CHF, pleural effusion, pulmonary edema, or pericardial effusion
· All AF cats had echocardiographic evidence of LAE or RAE; most SVT cats had evidence of underlying cardiac disease, as well, but not all---not significant overall
· Only significant difference was that more AF cats had right heart disease vs. SVT (Table 3; p = 0.04)
· Left atrial diameter was significantly larger in AF cats (p = 0.02) [hypothesis correct]
· This is thought to be because a certain mass of atrial tissue is required to sustain the circuits required to establish AF
· While LAE has been shown in previous studies to be predictive for survival, this was not demonstrated in this data set
· Most common cause of death in both groups: refractory CHF, followed by ATE
· MST: 58 days with AF, 259 days with SVT (not statistically significant); HR and LAE had no effect on survival
· Hypothesis correct, but not significant
· Presence of CHF at presentation was assoc. w/ worse prognosis (p = 0.001)
[bookmark: _GoBack]
· Unclear whether arrhythmias are a cause of myocardial remodeling or a result (tachycardia-induced cardiomyopathy) in cats
· Limitations: retrospective, so T4 and other causes of secondary HCM were unable to be completely evaluated in this study; few cats had echos prior to this study, so unable to assess whether myocardial changes preceded arrhythmia or vice versa; impact of medication not assessed in this study; no Holter monitors used, so duration of SVTs were unable to be assessed/factored into data analysis; CXR not performed in all cats; criteria for SVT not defined in cats and was therefore extrapolated from dogs
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Table 3 Cats with supraventricular tachycardia
(SVT) and atrial fibrillation (AF) grouped according to
phenotypic findings on echocardiography.

Echocardiographic findings

Variable A ST prvalue
(=21) (1=23)

Normal heart ) 7 01

Congenital disease 1 1 509

WH 14 1 02

LAE 2 19 0.1

SEC/thrombus 5 5 509

Right heart disease 6 1 0.04

Systolic dysfunction 4 4 509

LAE, left awl enlargement (iAo >16 and/or
LAD>16 mm); LVH, left. ventricular hypertrophy;  SEC,
spontaneous echo contrast.
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Table 1 Demographic data for cats with supra-
ventricular tachycardia (SVT) and atrial fibrillation
(AF) grouped in accordance with presenting rhythm
diagnosis.

Demographic findings

Variable AF(1=21) SVT (n=123) pvalue
Male 6 6 07
Pedigree 4 6 07

Medianage 121 (40-174) 84 (6-196) 0.1
(months)
Median HR 220 (180-260) 300 (150-380) <0.001
(bpm)
established
from paper
trace ECG
HR, heart rate; bpm, beats per minute; AF, atrial fbrillation;
SV, supraventricular tachycardia.
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Table 2 Presenting signs of cats with supraventricular tachycardia (SVT) and atrial fbrillation (AF) grouped in
accordance with presenting rhythm diagnoss.

Presenting complaint AF(n=21) VT (0 =23) prvalue
No clinical signs 0 (0.0%) 2 (4.5%) 05
Respiratory distress 6(13.6%) 49.1%) 05
Lethargy 6(13.6%) 3 (6.8%) 03
Collapse 2.4.5%) 6(13.6%) 02
Hindlimb paresis 3(6.8%) 2.4.5%) 07
Ascites 2 4.5%) 123%) 0.6
Weight loss 12.3%) 2 45%) 509
Cough 12.3%) 0(0.0%) 05
Inappetence 0(0.0%) 123%) 509
Vomiting. 0(0.0%) 123%) 509

Weakness 0(0.0%) 123%) 509
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