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| INTRODUCTION

Feeding cats diets with a higher sodium chloride concentration than standard dry diets is an effective way to increase water consumption, resulting in urine dilution. [START_REF] Paßlack | Short term effects of increasing dietary salt concentrations on urine composition in healthy cats[END_REF][START_REF] Queau | Increasing dietary sodium chloride promotes urine dilution and decreases struvite and calcium oxalate relative supersaturation in healthy dogs and cats[END_REF] Some commercial veterinary diets for urolithiasis management and prevention are formulated with increased sodium content. [START_REF] Nguyen | Sodium in feline nutrition[END_REF][START_REF] Queau | Nutritional management of urolithiasis[END_REF][START_REF] Robertson | Predicting the crystallization potential of urine from cats and dogs with respect to calcium oxalate and magnesium ammonium phosphate (struvite)[END_REF] In humans, high salt intake is associated with increased blood pressure and systemic arterial hypertension, [START_REF] Mente | Association of urinary sodium and potassium excretion with blood pressure[END_REF][START_REF] O'donnell | Sodium intake and cardiovascular health[END_REF][START_REF] Stamler | The INTERSALT study: background, methods, findings, and implications[END_REF] which are the risk factors for major cardiovascular events including stroke and myocardial infarction, [START_REF] Mente | Association of urinary sodium and potassium excretion with blood pressure[END_REF][START_REF] O'donnell | Risk factors for ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE study): a case-control study[END_REF][START_REF] Yusuf | Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART study): case-control study[END_REF] and incident chronic kidney disease (CKD). [START_REF] Yoon | High and low sodium intakes are associated with incident chronic kidney disease in patients with normal renal function and hypertension[END_REF] These associations have prompted studies in cats to investigate the cardiovascular and renal effects of high-salt veterinary diets. For example, the level of sodium chloride intake did not affect systolic blood pressure in healthy adult cats, [START_REF] Kirk | Effects of sodium chloride on selected parameters in cats[END_REF][START_REF] Luckschander | Dietary NaCl does not affect blood pressure in healthy cats[END_REF] healthy aged cats, [START_REF] Kirk | Effects of sodium chloride on selected parameters in cats[END_REF][START_REF] Xu | Effects of dietary sodium chloride on health parameters in mature cats[END_REF] or cats with experimentally induced renal impairment. [START_REF] Buranakarl | Effects of dietary sodium chloride intake on renal function and blood pressure in cats with normal and reduced renal function[END_REF] Renal function was not adversely affected by high salt intake for 7 days in either healthy cats or cats with renal impairment. [START_REF] Buranakarl | Effects of dietary sodium chloride intake on renal function and blood pressure in cats with normal and reduced renal function[END_REF] In a crossover study comparing a high-salt with a low-salt diet, 6 cats with nonazotemic CKD had increases in blood urea nitrogen, serum phosphorus, and serum creatinine concentrations when fed the high-salt diet. This outcome appeared to be a physiologic response rather than an indication of diet-induced kidney injury and was at least in part reversed when the low-salt diet subsequently was fed. [START_REF] Kirk | Effects of sodium chloride on selected parameters in cats[END_REF] Despite evidence from multiple studies that high-salt diets are not detrimental to cardiovascular or renal health in cats, longer-term studies are needed, especially in healthy aged cats, because of the positive association between age and blood pressure [START_REF] Bijsmans | Changes in systolic blood pressure over time in healthy cats and cats with chronic kidney disease[END_REF][START_REF] Bodey | Epidemiological study of blood pressure in domestic cats[END_REF][START_REF] Paepe | Routine health screening: findings apparently healthy middle-aged and old cats[END_REF] and the decrease in renal function with age. [START_REF] Brown | Chronic kidney disease in aged cats: clinical features, morphology, and proposed pathogeneses[END_REF] The objective of our prospective, randomized, blinded, and controlled study was to evaluate the renal and cardiovascular safety of a high-salt diet fed to healthy aged cats for 5 years. Results from the first 2 years of the study have been published earlier. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Reynolds | Effects of dietary salt intake on renal function: a 2-year study in healthy aged cats[END_REF] 

| MATERIALS AND METHODS

Full methodological details are published with the 2-year results. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Reynolds | Effects of dietary salt intake on renal function: a 2-year study in healthy aged cats[END_REF] 

| Study population and husbandry

Twenty-six aged, neutered, domestic shorthair research colony cats were screened for eligibility (Figure 1). At baseline, cats had to be healthy based on standard veterinary evaluations, kidney ultrasonography, standard echocardiography, and conventional cardiac Doppler examination and had to be temperamentally cooperative.

Cats were housed in their randomized groups in an indoor research facility (Unité de Nutrition et d'Endocrinologie, Oniris, F-44307, Nantes Cedex, France) with a 12-h light/dark cycle, and controlled temperature (18 C-21 C) and ventilation (250 m 3 /h, 12 h/d). From screening onward, cats were fed a maintenance dry expanded diet with a sodium content of 2.3 g/Mcal (Veterinary Cat Neutered, Young Male, Royal Canin SAS, Aimargues, France; Table 1), which was the same diet they had received for most of their life after neutering. Cats had free access to water.

| Study design

Our study was a prospective, randomized, blinded, and controlled trial of a high-salt diet for up to 60 months. The protocol was reviewed and approved by the animal care and use committee of "Pays-de-la-Loire" (file CEEA.2012.152) and by Royal Canin's ethics committee.

The study complied with conditions approved by the French Ministry of Agriculture and the guidelines of the Guide for Care and Use of Laboratory Animals. [START_REF]Guide for the Care and Use of Laboratory Animals[END_REF] Eligible cats were stratified into 3 subsets based on cardiac 2-dimensional (2D) color tissue Doppler imaging (TDI) at baseline (normal, subnormal, and abnormal). [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF] Subnormality indicated the presence of regional postsystolic contraction waves for the left ventricular (LV) free wall (LVFW), the interventricular septum (IVS), or both without any other alteration. Abnormality indicated mild to moderate regional diastolic alterations characterized by an early to late diastolic velocity ratio (E : A ratio) < 1. [START_REF] Chetboul | Quantitative assessment of velocities of the annulus of the left atrioventricular valve and left ventricular free wall in healthy cats by use of two-dimensional color tissue Doppler imaging[END_REF] In each subset, cats were ranked and paired based on glomerular filtration rate (GFR). Cats in each pair were randomized to the control or high-salt diet by coin flip. Blinding to diet allocation is detailed in the Data S1. 1). Cats had individual access via programmed collars to 70 g/day of their allocated diet, equivalent to the energy requirements of a 4.8 kg cat in good body condition (100 Â bw 0.67 ).

In the 2-year study reported earlier, we included 3-month and 6-month follow-ups; in the 5-year study, we elected to report only the yearly follow-ups. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Reynolds | Effects of dietary salt intake on renal function: a 2-year study in healthy aged cats[END_REF] Procedures and analyses detailed below were conducted at baseline and months 12, 24, 36, 48, and 60, except for body weight measured weekly and food consumption measured daily.

Cats that completed the study remained on their randomized diet and received standard veterinary care.

| Body condition score

Monthly body condition scoring was planned with a 5-point scale: 1 = emaciated or very thin, 3 = ideal, and 5 = obese or grossly obese. [START_REF] Laflamme | Development and validation of a body condition score system for cats: a clinical tool[END_REF] This measurement was mistakenly neglected for the first 6 months.

| Hematology, blood biochemistry, and hormone assay

Blood samples were taken by jugular venipuncture and cephalic vein microsampling. [START_REF] Reynolds | Breed dependency of reference intervals for plasma biochemical values in cats[END_REF] Plasma biochemistry was performed using dryslide technology (Vitros 250 Chemistry System, Ortho-Clinical Diagnostics, Raritan, New Jersey). The measurements included albumin, bilirubin, glucose, cholesterol, triglycerides, sodium, potassium, chloride, total carbon dioxide, calcium, phosphate, total protein, urea and creatinine concentrations, and alanine aminotransferase and alkaline phosphatase activities. [START_REF] Syme | Studies of the Epidemiology and Aetiology of Hypertension in the Cat[END_REF][START_REF] Syme | Measurement of aldosterone in feline, canine and human urine[END_REF][START_REF] Williams | Calcium and phosphate homeostasis in hyperthyroid cats: associations with development of azotaemia and survival time[END_REF] Serum total thyroxine concentration was measured using a validated chemiluminescent immunoassay (Chemiluminescent Immulite 2000, DPC, Los Angeles, California). [START_REF] Syme | Studies of the Epidemiology and Aetiology of Hypertension in the Cat[END_REF][START_REF] Syme | Measurement of aldosterone in feline, canine and human urine[END_REF][START_REF] Williams | Calcium and phosphate homeostasis in hyperthyroid cats: associations with development of azotaemia and survival time[END_REF] F I G U R E 1 Flow chart of cats through the 60-month study period. Euthanasia was not undertaken for the purposes of research; it was only permitted on compassionate grounds when medical treatment for a health condition was inappropriate or unsuccessful in maintaining the quality of life. CKD, chronic kidney disease.

| Urinalyses

Urine samples were collected by cystocentesis. Spot urinalysis included urine specific gravity (USG) measured by medical refractometer (Atago, Fisher Bioblock, Illkirch, France) and urine protein/ creatinine ratio (UPC). 

| Blood pressure

Systolic arterial blood pressure (SABP) was measured indirectly in awake cats by the same trained operators using a Doppler system (811-BL Parks Medical Electronics Inc, ALOHA, Oregon). [START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF][START_REF] Acierno | ACVIM consensus statement: guidelines for the identification, evaluation, and management of systemic hypertension in dogs and cats[END_REF] Systemic arterial hypertension was defined as an average SABP (from 5 readings) >160 mmHg. Hills, New York). [START_REF] Reynolds | Effects of dietary salt intake on renal function: a 2-year study in healthy aged cats[END_REF] The resistive index was calculated as (peak systolic velocity À end-diastolic velocity) divided by peak systolic velocity. equipped with 2 phased-array transducers (4-8 MHz and 4.5-11.5 MHz). All procedures and methodologies have been validated earlier. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF][START_REF] Chetboul | Quantification, repeatability, and reproducibility of feline radial and longitudinal left ventricular velocities by tissue Doppler imaging[END_REF][START_REF] Sampedrano | Systolic and diastolic myocardial dysfunction in cats with hypertrophic cardiomyopathy or systemic hypertension[END_REF] End-diastolic and end-systolic LV internal diameters, LVFW, and IVS thicknesses were measured from the right parasternal short-axis view with 2D-guided M-mode echocardiography. [START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF][START_REF] Thomas | Recommendations for standards in transthoracic two-dimensional echocardiography in the dog and cat. Echocardiography Committee of the Specialty of cardiology, American College of Veterinary Internal Medicine[END_REF] Two-dimensional measurements included aortic (Ao) and left atrial (LA) diameters at end-diastole and the end-diastolic subaortic IVS thickness from the right parasternal 5-chamber view at the level of the attachment of the left chordae tendineae to the mitral valve leaflets. [START_REF] Chetboul | Quantitative assessment of velocities of the annulus of the left atrioventricular valve and left ventricular free wall in healthy cats by use of two-dimensional color tissue Doppler imaging[END_REF][START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF] Pulsed wave Doppler mode variables were peak systolic aortic flow velocity and peak early and late diastolic mitral flow velocities (mitral E and A waves, respectively) from the left apical 5-and 4-chamber views, respectively, and isovolumic relaxation time (IVRT), defined as the time interval between the end of aortic flow velocity and the onset of transmitral flow, taken from the left apical 5-chamber view. Left atrial enlargement was defined as end-diastolic LA:Ao >1.2 [START_REF] Reynolds | Breed dependency of reference intervals for plasma biochemical values in cats[END_REF] and LV enlargement as internal LV diameter > the 95% prediction interval assessed according to body weight from a large population of healthy cats, with LV shortening fraction considered normal if within the corresponding 95% prediction interval. [START_REF] Häggström | Effect of body weight on echocardiographic measurements in 19,866 pure-bred cats with or without heart disease[END_REF] The hypertrophic myocardial phenotype was defined as at least 1 2D or M-mode end-diastolic LV myocardial wall thickness ≥6 mm. [START_REF] Fox | International collaborative study to assess cardiovascular risk and evaluate long-term health in cats with preclinical hypertrophic cardiomyopathy and apparently healthy cats: the REVEAL study[END_REF] 

| Two-dimensional color tissue Doppler imaging

Examinations by 2D color tissue doppler imaging (TDI) were undertaken by the same operator blinded to the diet assignment using the same ultrasonographic unit as for standard echocardiography in awake standing cats with continuous ECG monitoring. Digital images were analyzed with specialist software (Echopac Dimension, General Electric Medical System, Waukesha, Wisconsin). Full details are published elsewhere. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Chetboul | Quantitative assessment of velocities of the annulus of the left atrioventricular valve and left ventricular free wall in healthy cats by use of two-dimensional color tissue Doppler imaging[END_REF] In brief, peak myocardial velocities resulting from radial LVFW motion were measured in systole and in early and late diastole (S, E and A waves, respectively) in the subendocardial and subepicardial LVFW segments from the right parasternal ventricular short-axis view. [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF] Peak systolic and early and late diastolic longitudinal velocities were measured with the standard left apical 4-chamber view in 3 myocardial segments (2 from the LVFW at the base and the apex and 1 from the IVS at the base). [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF] The TDI diastolic E:A ratio was calculated for each of these 5 myocardial segments.

Radial systolic myocardial velocity gradient (MVG) was the difference between subendocardial and subepicardial systolic velocities, and longitudinal systolic MVG was the difference between basal and apical systolic LVFW velocities. Mean heart rate was calculated from ECG monitoring during each radial and longitudinal TDI examination.

| Necropsy examinations

Necropsy examinations, including histopathology, were conducted (JA, LD) on cats that died naturally or were euthanized during the study because of any severe disease resulting in unacceptably poor quality of life.

| Retrospective case review of renal function

After the study end, an expert veterinary nephrologist (JE) blinded to the diet assignment and necropsy findings evaluated serial results of plasma creatinine and urea concentrations, spot USG, and body weight to identify cats with evidence of deteriorating renal function.

| Statistical analysis

Two groups of 10 cats powered the study to detect a 20% change in GFR and blood pressure. There was 85% power to detect effect sizes of 0.4 ± 0.3 mL/min/kg for GFR and 20 ± 15 mmHg for SABP.

Statistical analyses were performed with R Core Team 2022.

Descriptive statistics were expressed as median (interquartile range

[IQR]) unless otherwise stated. Glomerular filtration rate, blood creatinine concentrations, and SABP, echocardiographic, Doppler, and TDI variables were analyzed for changes over time using linear mixed models (LMMs). Log or rank transformation was used as appropriate to meet statistical assumptions of LMMs (normally distributed residuals and homoscedasticity). Diet, time, and their interaction were fixed effects, and animals were a random effect; time was treated as a continuous variable. The LMMs for body weight (mean per cat for each year) had an additional fixed effect of sex. Effect sizes for GFR, blood creatinine concentrations, SABP, and imaging variables were calculated by pairwise comparisons at each time point with Cohen's d effect size for nontransformed or log-transformed variables, and r Rosenthal's effect size for rank-transformed variables. P ≤ .05 was considered significant.

Kaplan-Meier analysis was performed on events of study discontinuation, such as meeting exclusion criteria, death, or euthanasia for a severe condition. Study survival (ie, ongoing continuation in the study) was compared between diet groups using a log-rank test. The disease frequencies were compared between groups using the Chi-squared test.

| RESULTS

| Study population

Twenty healthy neutered cats were enrolled, and 5 male and 5 female cats were randomized to each diet (Figure 1). Groups were similar at baseline for all study variables (Tables 2,3, and S1-S4 

| Hematology, plasma biochemistry, and serum thyroxine

Hematologic variables were mainly within the reference intervals (Table S1). Platelet counts often were slightly lower than reference levels with no apparent pattern, except for 1 cat excluded after month 24 with lymphoma (case 4) and another considered to have early CKD (case 19).

Biochemistry variables also were mainly within reference intervals (Table S2). Median sodium concentrations were slightly below the reference interval at months 24 and 36 in the control group and at months 0, 24, 48, and 60 in the test group.

Serum total thyroxine concentrations remained within the laboratory reference interval except for 1 cat in the test group that was diagnosed with hyperthyroidism (serum thyroxine, 7.7 μg/dL) and left the study after month 36.

| Indicators of renal function

Descriptive statistics, rates of change, and effect sizes for renal function variables are presented in Tables 2 andS6. Glomerular filtration rates tended to decrease over time but no significant difference was found in rate of decrease between groups (P = .51) or in effect sizes except at month 12. In all cats, GFR was ≥1 mL/min/kg except 1 cat in the test group (case 25) that had GFR 0.9 mL/min/kg at month 60 and was diagnosed with CKD after the study end. This cat was diagnosed with early CKD in the case review (Table S5). The single cat that developed azotemia (case 12) and the 4 nonazotemic cats identified in the case review with early signs of CKD (cases 7, 17, 19, and 25) had final GFRs between 0.9 and 1.2 mL/kg/min. Of the 15 other cats, 14 had final GFR ≥1.5 mL/min/kg and 1 had GFR of 1.3 mL/ min/kg at month 60 (case 13). No significant difference was found between the diet groups in the frequency of CKD (P = .99).

Plasma creatinine concentration decreased over time in the test group, but there was no significant difference compared to the control (P = .58; Table 2) or significant effect size at any time point (Table S6). The case review attributed trends in plasma creatinine and urea concentrations in individual cats to hyperthyroidism, CKD, or early CKD, except for 1 control cat (case 22) with unexplained decreasing USG (2 values <1.030).

Urine specific gravity values decreasing to <1.030 were apparent in cats diagnosed with CKD or considered to have early CKD in the case review (Table S5). Median UPC was slightly below or above 0.2 in both diet groups at all time points.

| Blood pressure

No significant change in SABP over time was found in or between groups (P = .59; Table 2) or in effect sizes at any time point (Table S6). Median SABP for each group was <160 mmHg at all time points (Table 2). The single control cat (case 8) with SABP >160 mmHg (190 mmHg at month 48) was discontinued because of overt systemic hypertension with no biochemical evidence of renal dysfunction (no necropsy examination). In the test group, 3 cats had at least 1 SABP measurement >160 mmHg.

One of these cats had SABP of 191 mmHg at month 48 and was diagnosed with hyperthyroidism with no evidence of coexisting renal disease (case 9, no necropsy examination). The second cat (case 13) had SABP of 162 mmHg at month 36, but no evidence of renal disease was found during the study, although GFR decreased at month 60 to 1.3 mL/min/kg (Table S5). When this cat was euthanized because of CKD and aspiration pneumonia 3.5 years after study completion (aged 15.5 years), necropsy examination identified cardiovascular abnormalities consistent with hypertension secondary to CKD. The third cat had SABP of 162 mmHg at months 48 and 60 and case review showed evidence of early CKD, verified by necropsy examination when the cat was euthanized because of CKD 3.6 months after study end. No significant difference was found between the diet groups in frequency of hypertension (P = .99).

| Cardiac and renal imaging

All 2D and M-mode echocardiographic variables (n = 9) remained within reference intervals throughout the study for all cats. [START_REF] Chetboul | Quantitative assessment of velocities of the annulus of the left atrioventricular valve and left ventricular free wall in healthy cats by use of two-dimensional color tissue Doppler imaging[END_REF][START_REF] Häggström | Effect of body weight on echocardiographic measurements in 19,866 pure-bred cats with or without heart disease[END_REF] The end-diastolic LVFW thickness tended to decrease over time, but T A B L E 3 Echocardiographic and standard Doppler variables in healthy aged cats fed a control or high-salt diet for up to 60 months. 1.0 (0.9 to 1.0) the rate was not significant in or between groups (P = .43; Table 3), and effect sizes were not significant except at month 36 (Table S6).

Variable

The end-diastolic IVS thickness decreased significantly over time in both groups, but no significant difference was found between them in rate of change (P = .30) or significant effect size at any time point.

Similarly, rates of change of all other 2D and M-mode variables were not significantly different between the 2 groups, except for endsystolic LVFW thickness and end-systole IVS thickness (Table 3). No systolic anterior mitral valve motion, leading to LV outflow tract obstruction, was detected in any cat using both 2D and M-modes. No arrhythmias were detected by ECG.

Peak systolic aortic flow velocity and IVRT remained within reference intervals throughout the study for all cats, with no significant differences between groups in rates of change (Table 3). [START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Schober | Echocardiographic evaluation of left ventricular diastolic function in cats: hemodynamic determinants and pattern recognition[END_REF] The mitral E : A ratio decreased significantly over time in both groups with median values <1 at month 48, but the rate of change was not significantly different between them (P = .56), and effect sizes were nonsignificant (Table S6).

Several TDI E : A ratios decreased significantly (Table S3). In the test group, these were the E : A ratio for the radial LVFW motion measured in the subendocardial and subepicardial segments and the E : A ratio for the longitudinal IVS motion at the base. In the control group, significant decreases were observed in the E : A ratio for the LFVW longitudinal motion at the base and the S wave at the IVS base.

The only rates of change that were significantly different between groups were the E : A ratio for the radial LVFW motion measured in the subepicardial segment (P = .01;effect sizes were not significant [-Table S6]) and the longitudinal IVS S wave (P = .01;significant effect sizes at months 36 and 48). Descriptive statistics and rates of change are presented for renal resistive indices in Table S4. Rates of change were not significantly different between diet groups. Some individual results were above the reference interval (>72) [START_REF] Evangelista | Resistivity and pulsatility indexes in feline kidney disease: a systematic review[END_REF] at various time points in 5 control cats (including 1 cat at 2 time points) and 5 test cats (3 cats at 2 time points).

| Food consumption, body weight, and body condition score

Food consumption decreased significantly over time in both groups, but the rate of change was not significantly different between them (À3.6 g/year [95% CI: À6.0 to À1.2, P = .001] for the control group and À1.2 g/year [À3.6 to À0.36, P = .05] for the test group; P = .12; Table 4). Body weight decreased significantly in both diet groups, but the rate of change was not significantly different between them (À93 g/year [À152 to À34, P = .003] vs À78 g/year [À124 to À32, P = .01]; P = .68; Table 4). Median body condition score (5-point scale) (BCS) was 3/5 at months 12, 24, 36, and 48 in both diet groups except for month 48 when the control group had a median BCS of 2/5 (Table 4).

F I G U R E 2 Kaplan-Meier survival analysis for continuation in the study.

There was no significant difference between diet groups in the probability of remaining in the study (P = .18). C, control; HS, high salt.

T A B L E 4 Food consumption, bodyweight, and body condition score in healthy aged cats fed a control or high-salt diet for up to 60 months. Note: Data are median (interquartile range) except for data at month 60, which are the values for individual cats. The rate of change per month is the slope estimate from linear mixed models with time between month 0 and month 48 as a continuous variable. The difference between groups is the slope estimate contrast (control minus high-salt group). P ≤ .05 is significant.

Variable

Abbreviations: BCS, body condition score (5-point scale); BW, bodyweight; C, control-diet group; CI, confidence interval; HS, high-salt diet group; NA, not available; ND, not done.

a Food intake is expressed as median gram/day over the preceding year, and therefore, there are no food intake data at month 0.

b BCS was not recorded before month 6. The figures reported for month 0, therefore, correspond to month 6. Only descriptive statistics are presented for BCS because of the small sample size, the discrete nature of this variable, and the low variability.

We aimed to assess the safety of a high-sodium diet in apparently healthy aged cats based on standard veterinary assessments. Chronic kidney disease and hypertension were of special interest because of their prevalence in aging cats and association with high salt intake in other species. [START_REF] Bijsmans | Changes in systolic blood pressure over time in healthy cats and cats with chronic kidney disease[END_REF][START_REF] Brown | Chronic kidney disease in aged cats: clinical features, morphology, and proposed pathogeneses[END_REF][START_REF] Brown | Guidelines for the identification, evaluation, and management of systemic hypertension in dogs and cats[END_REF][START_REF] Conroy | Chronic kidney disease in cats attending primary care practice in the UK: a Vet-Compass™ study[END_REF][START_REF] Taylor | ISFM consensus guidelines on the diagnosis and management of hypertension in cats[END_REF][START_REF] Jepson | Evaluation of predictors of the development of azotemia in cats[END_REF][START_REF] Simpson | Pulsed-wave Doppler tissue imaging velocities in normal geriatric cats and geriatric cats with primary or systemic diseases linked to specific cardiomyopathies in humans, and the influence of age and heart rate upon these velocities[END_REF] [START_REF] Heiene | Estimation of glomerular filtration rate via 2-and 4-sample plasma clearance of iohexol and creatinine in clinically normal cats[END_REF] and mainly ≥1.5 mL/min/kg. The high-salt diet had no effect on GFR over time, consistent with other studies in healthy older cats. [START_REF] Heiene | Estimation of glomerular filtration rate via 2-and 4-sample plasma clearance of iohexol and creatinine in clinically normal cats[END_REF][START_REF] Van Hoek | Comparison and reproducibility of plasma clearance of exogenous creatinine, exoiohexol, endo-iohexol, and 51Cr-EDTA in young adult and aged healthy cats[END_REF] Over 5 years, 1 cat (5%) developed azotemia, a rate that approximates to 5% estimated 2-year prevalence of CKD in cats aged between 13.5 and 18 years in a United Kingdom primary care practice study. [START_REF] Conroy | Chronic kidney disease in cats attending primary care practice in the UK: a Vet-Compass™ study[END_REF] With the benefit of serial measurements of plasma creatinine concentration and USG over time, often not available in practice, the case review detected early CKD in 4 nonazotemic cats. A combined 25.0% rate of azotemic or early CKD over a median follow-up of 39 months is consistent with a study of 216 healthy, client-owned cats aged >9 years followed until death or development of azotemia. [START_REF] Finch | Predicting the Development of Azotaemia in Geriatric Cats[END_REF] That study found an azotemia rate of 25.0% over 36 months and 29.6% over the entire study duration, which were probably underestimates because of the healthy cats lost to follow-up. [START_REF] Finch | Predicting the Development of Azotaemia in Geriatric Cats[END_REF] In another observational study of aged cats (median age, 13.0 years), 30.5% of cats developed azotemia over 12 months. [START_REF] Jepson | Evaluation of predictors of the development of azotemia in cats[END_REF] Other than results in individual cats attributed to CKD, early CKD, hypertension (n = 1), and hyperthyroidism, there was no indication in any blood or urinary variables of consistent changes or adverse renal effects of the high-salt diet. The high-salt diet did not affect kidney perfusion relative to control diet as assessed by the resistive index for intrarenal blood flow. [START_REF] Bragato | B-mode and Doppler ultrasound of chronic kidney disease in dogs and cats[END_REF][START_REF] Novellas | Assessment of renal vascular resistance and blood pressure in dogs and cats with renal disease[END_REF][START_REF] Rivers | Duplex Doppler estimation of intrarenal pourcelot resistive index in dogs and cats with renal disease[END_REF] Values outside of reference intervals occurred with no apparent pattern and are expected with repeated measures over time.

Systolic blood pressure was not affected by the high-salt diet, and there was no indication of primary hypertensive disease in the test group. These data support evidence from short-term studies showing that increased dietary salt intake in healthy aged cats does not affect blood pressure. [START_REF] Kirk | Effects of sodium chloride on selected parameters in cats[END_REF][START_REF] Luckschander | Dietary NaCl does not affect blood pressure in healthy cats[END_REF][START_REF] Xu | Effects of dietary sodium chloride on health parameters in mature cats[END_REF][START_REF] Buranakarl | Effects of dietary sodium chloride intake on renal function and blood pressure in cats with normal and reduced renal function[END_REF] The absence of clinically relevant long-term cardiovascular effects of a high-salt diet in healthy aged cats provides further evidence of species differences in physiological responses to high sodium intake.

In humans, high salt intake is associated with fluid retention, increased arterial blood pressure, and hypertension, [START_REF] Mente | Association of urinary sodium and potassium excretion with blood pressure[END_REF][START_REF] O'donnell | Sodium intake and cardiovascular health[END_REF][START_REF] Stamler | The INTERSALT study: background, methods, findings, and implications[END_REF][START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF] and accentuates salt sensitivity with increasing age. [START_REF] He | Reducing population salt intake worldwide: from evidence to implementation[END_REF] Independent of blood pressure, high salt intake in humans also is associated with increased LV mass and LV wall thicknesses. [START_REF] Perry | Salt intake and stroke: a possible direct effect[END_REF][START_REF] Kupari | Correlates of left ventricular mass in a population sample aged 36 to 37 years. Focus on lifestyle and salt intake[END_REF][START_REF] De Wardener | Harmful effects of dietary salt in addition to hypertension[END_REF] In our study, the high-salt diet did not induce diffuse or localized hypertrophic changes, LA or LV dilatation, systolic dysfunction, or LV outflow tract obstruction. Decreases in IVS thickness at end-diastole were observed over time in both groups and might have been related to decreasing body weight. [START_REF] Schober | Echocardiographic evaluation of left ventricular diastolic function in cats: hemodynamic determinants and pattern recognition[END_REF] This observation combined with lack of significant change in LVFW thickness at end-diastole does not support a deleterious effect of chronic high salt intake in aging cats. [START_REF] De Wardener | Harmful effects of dietary salt in addition to hypertension[END_REF][START_REF] Goddard | Salt as a trigger for atrial tachycardia/fibrillation[END_REF][START_REF] Levi | Role of intracellular sodium overload in the genesis of cardiac arrhythmias[END_REF] In humans and animal models, salt can directly trigger various arrhythmias, [START_REF] Goddard | Salt as a trigger for atrial tachycardia/fibrillation[END_REF][START_REF] Levi | Role of intracellular sodium overload in the genesis of cardiac arrhythmias[END_REF] mediated for example by stretch or increased intracellular calcium concentrations in cardiomyocytes. No arrythmias were detected in our study.

By measuring both global and regional myocardial velocities throughout the cardiac cycle, 2D color TDI is sensitive enough to detect early functional myocardial changes in the absence of myocardial hypertrophy, including those associated with systemic hypertension. [START_REF] Chetboul | Quantification, repeatability, and reproducibility of feline radial and longitudinal left ventricular velocities by tissue Doppler imaging[END_REF][START_REF] Sampedrano | Systolic and diastolic myocardial dysfunction in cats with hypertrophic cardiomyopathy or systemic hypertension[END_REF] There were no apparent differences over time between diet groups in any variables of myocardial function measured by 2D color TDI except the E : A ratio measured in the subepicardial segment for the radial LVFW motion and the longitudinal IVS S wave. This finding suggests focal myocardial dysfunction, likely related to focal myocardial remodeling, such as myocardial fibrosis, with no impact on cardiac function. [START_REF] Chetboul | Tissue Doppler imaging for detection of radial and longitudinal myocardial dysfunction in a family of cats affected by dystrophin-deficient hypertrophic muscular dystrophy[END_REF] Excessive amounts of highly bioavailable dietary phosphorus (ie, inorganic phosphorus [Pi]) can lead to kidney damage in cats. [START_REF] Alexander | Effects of the long-term feeding of diets enriched with inorganic phosphorus on the adult feline kidney and phosphorus metabolism[END_REF] Moderate amounts (1 g/Mcal Pi) over 7 months have been well tolerated in adult cats, [START_REF] Coltherd | Towards establishing no observed adverse effect levels (NOAEL) for different sources of dietary phosphorus in feline adult diets: results from a 7-month feeding study[END_REF] but nutritional guidelines do not report a maximum safe level. [START_REF] Alexander | Effects of the long-term feeding of diets enriched with inorganic phosphorus on the adult feline kidney and phosphorus metabolism[END_REF][START_REF] Dobenecker | Effect of a high phosphorus diet on indicators of renal health in cats[END_REF] Although our study was not designed to evaluate the effect of Pi on renal health, kidney function was rigorously followed.

During the study and for most of their lives, all cats had been fed diets containing 1 g/Mcal ME Pi (Table 1) in the form of potassium monophosphate (50%) and pyrophosphate (50%). The low frequency of azotemia (5%) during our study strongly suggests that 1 g/Mcal of dietary Pi (at least in the form of potassium monophosphate and pyrophosphate) is safe for chronic feeding. Potassium monophosphate has high bioavailability similar to sodium monophosphate. [START_REF] Dobenecker | Effects of dietary phosphates from organic and inorganic sources on parameters of phosphorus homeostasis in healthy adult dogs[END_REF] Body weight was stable in both diet groups for the first 2 years, after which it started to decrease. Some loss of body weight was expected with aging [START_REF] Cupp | Effect of nutritional interventions on longevity of senior cats[END_REF] and would have been augmented as cats developed diseases associated with weight loss and left the study. The decrease in body weight was not detected by BCS, which remained relatively stable (mostly 2 or 3). The 5-point BCS scale we used is less sensitive than the 9-point scale commonly used now. [START_REF] Laflamme | Development and validation of a body condition score system for cats: a clinical tool[END_REF] The limita- Strengths of our study include its long duration and randomized, controlled, and blinded design. The diet groups were matched at randomization according to both cardiac and renal function, which was important because morbidity in 1 will affect function of the other. [START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF][START_REF] Brown | Guidelines for the identification, evaluation, and management of systemic hypertension in dogs and cats[END_REF][START_REF] Gouni | Azotemia in cats with feline hypertrophic cardiomyopathy: prevalence and relationships with echocardiographic variables[END_REF] The risk of variability in imaging procedures was mitigated by using the same experienced operators throughout the study. [START_REF] Chetboul | Effects of inter-and intra-observer variability on echocardiographic measurements in awake cats[END_REF][START_REF] Chetboul | Quantification, repeatability, and reproducibility of feline radial and longitudinal left ventricular velocities by tissue Doppler imaging[END_REF] The ability to detect adverse effects of high salt intake in One limitation of the study was the small numbers of cats, particularly at the later time points. This concern was mitigated in part by analyzing rates of change in key safety variables. This was the most relevant statistic for a longitudinal study of aging animals, allowing data from cats leaving the study early to contribute to the overall evaluations. It was also important for distinguishing between agerelated and potential diet-related changes. Decreases in body weight, GFR, and plasma creatinine concentration were expected with healthy aging regardless of diet. In secondary analyses, we calculated effect sizes for diet within time differences (Table S6) to estimate whether small sample sizes potentially were biasing statistical interpretation.

For GFR, SABP, and plasma creatinine concentration, the predominance of small effect sizes and corresponding nonsignificant P values suggest that small sample size did not affect the overall results. In the test group, changes over time in LVFW thickness at end-diastole did not reach significance (P < .05, Table 3), but a large effect size at 1 time point supports a difference in the of change between diet groups.

Minerals other than sodium and chloride can affect key variables of renal and cardiovascular health. In humans, potassium and magnesium are inversely related to blood pressure. [START_REF] Houston | Potassium, magnesium, and calcium: their role in both the cause and treatment of hypertension[END_REF] The formulation-based concentrations of potassium and magnesium were the same in both diets, and therefore, no confounding effect on cardiovascular health is expected.

In summary, chronic dietary sodium intake of 3. 

  per month (time effect) (95% CI) Difference between groups in rate of change (95% CI)

tions of the 5 -

 5 point scale are evident when considering that an ideal BCS of 3 spans 3 scores in the 9-point scale (ie, BCS of 4 [underweight], 5 [ideal], and 6 [overweight]). The starting median body weight of cats (5.1 kg in the control group and 4.5 kg in the test group) suggested that the BCS was underestimated relative to the 9-point scale. Although feeding a fixed amount throughout the study could be perceived as a limitation, there was no indication that this factor was limiting in maintenance of body weight. Over the first 2 years, cats maintained their body weight, and overall, the rate of decrease in food consumption was not significantly different between groups. Although we measured body weight and BCS, they may not reflect muscle mass. Cats lost muscle mass, and the lack of longitudinal measurement of muscle condition score is a limitation.

  healthy cats was increased by studying a high-risk population (aged cats) with a comprehensive range of renal and cardiac measurements, including GFR and 2D color TDI. The retrospective case review provided insights into the renal function of individual cats using variables that are routine in clinical practice. Necropsy examinations complemented clinical observations.

  26 g/Mcal ME ($3-fold higher than a standard diet) was safe with regard to renal and cardiac function, blood pressure, and other health outcomes in healthy aging cats. The frequency of CKD in study cats was generally lower than in observational population studies. In addition, a diet containing 1 g Pi/Mcal appeared to be safe in aged cats. ACKNOWLEDGMENT Funding provided by Royal Canin SAS. The authors thank Dr Susana Ryan for her help reviewing and editing this manuscript. The authors are grateful to Samuel Ninet, Thérèse Frégier and Philippe Bleis (Oniris), and Thomas Daste and Amélie Dutech (National Veterinary School of Toulouse) for their technical assistance during the animal phase of the study. They also thank Claude Germain (National Veterinary School of Toulouse), Helen Woodcock and Liam Sawbridge (Royal Veterinary College) for performing assays, and Joëlle Ribaut (National Veterinary School of Toulouse) for administrative and logistical support.

  

  

Table 1

 1 

	The high-salt (test) diet contained 3.26 ± 0.30 g/Mcal metabolizable
	energy (ME; mean, SD) of sodium (1.3% as fed) and 5.71 ± 0.28 g/Mcal
	ME of chloride (2.27% as fed;

  Nutrient composition of study diets. Values are mean ± SD from 6 batches of control and 8 batches of high-salt diet used over the 5 years of the study. Values are slightly different from the 2-year report as more batches were produced. Inorganic phosphorus, magnesium, and potassium were calculated from the diet formulation rather than measured directly. Inorganic phosphorus (0.5 g/Mcal) was from Na pyrophosphate and 0.5 g/Mcal was from potassium monophosphate. The prior maintenance diet was Vet Cat Neutered, Young Male, Royal Canin SAS, Aimargues, France (typical analysis). The high-sodium diet was Feline Veterinary Diet Urinary High Dilution. Royal Canin SAS, Aimargues, France. The same formula was used to produce both diets except that in the control diet formula most of the salt was replaced by corn flour.

	T A B L E 1 Nutrient	Maintenance diet before study entry g/Mcal ME	Control diet g/Mcal ME	High-sodium diet g/Mcal ME
	Moisture	17.1	15.1 ± 1.6	14.0 ± 1.1
	Protein	112.0	84.4 ± 3.2	86.8 ± 3.5
	Fat	31.0	38.6 ± 1.2	38.3 ± 2.0
	Dietary fiber	36.0	18.2 ± 2.1	16.2 ± 1.96
	Minerals	23.7	14.9 ± 0.4	20.9 ± 1.2
	Calcium	3.6	1.86 ± 0.23	1.89 ± 0.25
	Total phosphorus	3.5	2.18 ± 0.18	2.18 ± 0.13
	Inorganic phosphorus	1.0	1.00	1.00
	Calcium: phosphorus ratio	1.03	0.85	0.87
	Magnesium	0.200	0.125	0.125
	Sodium	2.3	1.02 ± 0.16	3.26 ± 0.30
	Chloride	4.0	2.26 ± 0.33	5.71 ± 0.28
	Potassium	2.40	2.50	2.50
	Energy, kcal/kg, NRC 2006	3530	4050 ± 131	3972 ± 79
	Ingredients	Rice, poultry and poultry by-product meal, wheat gluten, corn flour, poultry fat, corn gluten, minerals (including salt),
		cellulose, hydrolyzed animal protein (aroma), fish oil, fructo-oligosaccharides, soy oil, vitamins, egg powder,
		DL-methionine, hydrolyzed crustaceans (source of glucosamine), taurine, and marigold	
	Note: Abbreviations: ME, metabolizable energy; NRC, National Research Council.		
			2.9 | Standard echocardiography and conventional
			Doppler examination	
			Standard transthoracic echocardiography and conventional Doppler
			examinations were performed by an experienced board-certified car-
			diologist (VC) blinded to diet assignment, in awake standing cats, with
			continuous ECG monitoring, using an ultrasonographic unit (Vivid
			7 Dimension, General Electric Medical System, Waukesha, Wisconsin)

Table S5 )

 S5 Data are median (interquartile range) except for data at month 60, which are the values for individual cats. The rate of change per month is the slope estimate from linear mixed models with time between month 0 and month 48 as a continuous variable. The difference between groups is the slope estimate contrast (control minus high-salt group). P Study survival and discontinuations Figure 1 summarizes study discontinuations. No significant difference was found between diet groups in the probability of remaining in the study (Figure 2, P = .18). Time in the study was 38.7 months (28.6-48.2) for the control group and 51.4 months (45.7-59.0) for the test group. All other statistical analyses excluded data at month 60 because only 4 cats remained in the study. . No cats were euthanized for, or died from, cardiovascular disease or CKD during the study. Two cats were removed from the study because of a cardiovascular or renal disorder: a control cat (case 8; 15.1 years old) excluded after 51.0 months because of persistent systemic arterial hypertension and 1 cat in the test group (case 12;15.9 years old) that was excluded after 50.5 months because of azote-

	Month 36 Necropsy examinations were performed on 6 of 7 cats euthanized C , n = 7 HS, n = 8 1.9 (1.5 to 2.1) 1.8 (1.5 to 2.1) 1.25 (1.06 to 1.43) 1.29 (1.18 to 1.39) 110.8 (93.6 to 126.6) 113.7 (104.7 to 122.6) 1.018 (1.015 to 1.026) 1.026 (1.026 to 1.044) 0.30 (0.30 to 0.30) 0.20 (0.10 to 0.30) 152 (143 to 157) 150 a (141 to 152) Difference between groups in rate of change (95% CI) À0.0034 (À0.014 to 0.0068); P = .51 0.0015 (À0.0041 to 0.0072); P = .58 during the study because of severe disease, 3 cats that died naturally, 4 cats that completed the 60-month study and were later euthanized,		0.137 (À0.362 to 0.637); P = .58	P = .29 0.000113 (À0.0000999 to 0.000326);	P = .59 0.0006 (À0.00164 to 0.00284);	P = .59 0.084 (À0.23 to 0.40);
	Variable [reference interval] C, n = 10 HS, n = 10 C, n = 10 HS, n = 10 C, n = 8 HS, n = 8 and 1 of 6 cats that were excluded during the study (Figure 1 and Month 0 Month 12 Month 24 GFR, mL/min/kg [1.2-4.9] 1.9 (1.8 to 2.1) 1.9 (1.7 to 2.1) 2.0 (1.8 to 2.3) 1.7 (1.4 to 1.9) 1.7 (1.6 to 2.0) 1.7 (1.4 to 1.8) Creatinine mg/dL [1.01-2.35] 1.40 (1.34 to 1.45) 1.50 (1.31 to 1.60) 1.58 (1.47 to 1.72) 1.60 (1.51 to 1.82) 1.31 (1.26 to 1.46) 1.45 (1.31 to 1.59) Creatinine μmol/L [89.0-207.0] 123.8 (118.4 to 128.4) 133.0 (115.5 to 141.6) 139.4 (129.9 to 151.7) 141.2 (133.3 to 160.8) 116.2 (111.4 to 129.1) 127.9 (116.1 to 140.3) Spot USG [≥1.035] 1.044 (1.042 to 1.045) 1.044 (1.039 to 1.056) 1.043 (1.040 to 1.055) 1.034 (1.030 to 1.046) 1.034 (1.021 to 1.043) 1.031 (1.028 to 1.040) Spot UPC [<0.2] 0.24 (0.20 to 0.30) 0.21 (0.19 to 0.25) 0.18 (0.16 to 0.22) 0.22 (0.17 to 0.26) 0.20 (0.18 to 0.20) 0.15 (0.1 to 0.2) SABP, mm Hg [<160] 152 (145 to 153) 154 (151 to 156) Variable [reference interval] Month 48 Month 60 C, n = 3 HS, n = 7 C , n = 1 HS, n = 3 GFR, mL/min/kg [1.2-4.9] 1.7 (1.4 to 2.2) 1.7 (1.1 to 2.0) 1.2 1.3 1.5 0.9 Creatinine mg/dL [1.01-2.35] 1.24 (1.11 to 1.38) 1.56 (1.34 to 1.66) 1.43 1.19 147 (133 to 154) 149 (142 to 152) Rate of change per month (time effect) (95% CI) C , n= 10 À0.0056 (À0.013 to 0.0022); P = .16 À0.0039 (À0.0082 to 0.00038); P = .07 140 (138 to 147) 144 (135 to 149) HS, n = 10 À0.0022 (À0.0088 to 0.0044); P = .50 À0.0055 (À0.0091 to À0.0018); P = .004	1.57	). Age and body weight were (median ± [IQR]) 11.0 years (8.0-11.6) and 5.06 kg 1.91 Creatinine μmol/L [89.0-207.0] 109.6 (98.6 to 122.3) 132.9 (110.7 to 145.5) 126.4 105.4 138.5 168.8 Spot USG [≥1.035] 1.029 (1.022 to 1.038) 1.017 (1.015 to 1.031) 1.019 1.038 1.030 1.013 Spot UPC [<0.2] 0.20 (0.20 to 0.25) 0.10 (0.10 to 0.12) 0.40 0.20 0.10 0.5 SABP, mm Hg [<160] 148 a (142 to 169) 150 b (143 to 157) 146 157 149 162 Note: ≤ .05 is significant. À0.348 (À0.729 to 0.0339); P = .07 À0.000329 (À0.000492 to P < .001 0.066 (À0.17 to 0.30); À0.000178 (À0.00189 to 0.00153); P = .58 À 0.000166); P =. 84 À0.485 (À0.807 to À0.1635); P = .004 À0.000442 (À0.000579 to P < .001 À0.019 (À0.22 to 0.18); À0.000778 (À0.00223 to 0.00067); P = .85 À0.000305); P = .29

(4.32-5.64)

, respectively, for the control group and 11.6 years

(11.5-11.6

) and 4.51 kg (3.90-4.98), respectively, for the test group. Baseline 2D color TDI was normal for 8 cats, subnormal for 6 cats, and abnormal for 6 cats.

[START_REF] Chetboul | Cardiovascular effects of dietary salt intake in aged healthy cats: a 2-year prospective randomized, blinded, and controlled study[END_REF][START_REF] Chetboul | Quantitative assessment of velocities of the annulus of the left atrioventricular valve and left ventricular free wall in healthy cats by use of two-dimensional color tissue Doppler imaging[END_REF] 

Baseline GFR was 1.9 mL/min/kg (1.8-2.1) in the control group and 1.9 mL/min/kg (1.7-2.1) in the test group.

T A B L E 2 GFR, plasma creatinine concentration, spot urine analyses, and systolic arterial blood pressure in aged cats fed a control or high-salt diet for up to 60 months.

Abbreviations: C, control group; CI, confidence interval; GFR, glomerular filtration rate; HS, high-salt group; SABP, systolic arterial blood pressure; USG, urine specific gravity; UPC, urine protein : creatinine ratio. a One cat had SABP >160 mmHg. b Two cats had SABP >160 mmHg.

3.2 | mia (plasma creatinine concentration >180 μmol/L [>2 mg/dL]). The case review found deteriorating renal function indicative of early CKD in 4 nonazotemic cats (2 in each diet group [cases 7, 17, 19, and 25]), which was supported by necropsy findings of CKD. Of these 4 cats, 2 completed the 60-month study (1 control cat euthanized 1.9 months after study end and 1 cat in the test group euthanized 3.6 months after study end, both for CKD), 1 control cat died from lymphoma, and 1 cat in the test group was excluded for megacolon and euthanized 4.4 months later. One cat in the test group (case 13) had no biochemical evidence of renal deterioration during the study but was euthanized 3.5 years after study end with CKD complicated by pneumonia.

  Data are median (interquartile range) except for data at month 60, which are the values for individual cats. The rate of change per month is the slope estimate from linear mixed models with time between month 0 and month 48 as a continuous variable. The difference between groups is the slope estimate contrast (controlÀhigh-salt group). P

		Rate of change per month (time effect) (95% CI)	Difference between groups in	C (n = 10) HS (n = 10) rate of change (95% CI)	0.11 (0.0048 to 0.22); P = .04 0.10 (0.011 to 0.19); P = .03 0.011 (À0.13 to 0.15); P = .87				À0.0021 (À0.0042 to 0.00012); P = .06 À0.00040 (À0.0023 to 0.0014); P = .66 À0.0017 (À0.0045 to 0.0012); P = .25			À0.0012 (À0.0079 to 0.0056); P = .73 À0.0056 (À0.011 to 0.00010); P = .05 0.0044 (À0.0044 to 0.013); P = .32				À0.0030 (À0.0063 to 0.00028); P = .07 À0.0018 (À0.0045 to 0.0010); P = .21 À0.0013 (À0.0055 to 0.0030); P = .56	1.1 (1.2 to 1.2) 1.0 (1.0 to 1.2) 1.0 (1.0 to 1.2)	1.19 (1.11 to 1.32) 1.22 (1.14 to 1.32) 1.26 (1.06 to 1.51) 1.14 (1.04 to 1.53) 1.06 (0.77 to 1.09)	50 (48 to 53) 52 (44 to 56) 52 (47 to 55) À0.010 (À0.017 to À0.0036); P = .003 À0.0076 (À0.013 to À0.0022); P = .01 49 (47 to 53) 48 (46 to 49) À0.0025 (À0.011 to 0.0060); P = .56	Rate of change per month (time effect) (95% CI)	Difference between groups in	C (n = 10) HS (n = 10) rate of change (95% CI)	0.039 (À0.11 to 0.18); P = .59 À0.048 (À0.17 to 0.077); P = .45 0.087 (À0.10 to 0.28); P = .37	0.0018 (À0.021 to 0.025); P = .88 0.010 (À0.0092 to 0.029); P = .30 À0.0083 (À0.038 to 0.022); P = .58			À0.015 (À0.036 to 0.062); P = .16 À0.0090 (À0.027 to 0.0087); P = .31 À0.0058 (À0.033 to 0.022); P = .68			À0.0018 (À0.0075 to 0.0039); P = .53 À0.0048 (À0.096 to 0.000013); P = .05 0.0030 (À0.0045 to 0.011); P = .43			0.020 (0.0074 to 0.032); P = .002 0.00029 (À0.010 to 0.011); P = .96 0.020 (0.0033 to 0.036); P = .02			À0.0085 (À0.015 to À0.0018); P = .01 À0.013 (À0.019 to À0.0075); P < .001 0.0046 (À0.0041 to 0.013); P = .30			0.012 (0.0014 to 0.023); P = .03 À0.0025 (À0.012 to 0.0066); P = .58 0.015 (0.00063 to 0.029); P = .04
	T A B L E 3 (Continued)	Month 48 Month 60		= 3) HS (n Variable C (n = 3) HS (n = 7) C (n = 1)	54 FS, % 50.0 (48.0 to 50.5) 61.0 (54.0 to 62.5) 46	64	60	Two-dimensional variables	0.87 LA:Ao 0.78 (0.76 to 0.79) 0.81 (0.76 to 0.92) 0.61	0.69	0.74	4.1 Subaortic IVSd, mm 4.1 (3.7 to 4.4) 4.1 (4.1 to 4.5) 4.1	3.9	4.5	Doppler variables	1.3 Peak aortic flow velocity, m/s 1.0 (0.9 to 1.1) 1.2 (1.1 to 1.2) 1.0	1.0	Mitral E:A ratio 1.42 (1.30 to 1.72) 1.19 (1.07 to 1.38) 1.27 (1.20 to 1.33) 1.0	IVRT, ms 49 (45 to 53) 48 (39 to 58) 1.09 47 (43 to 51) Mitral E:A ratio 0.93 (0.78 to 1.08) 0.88 (0.67 to 1.21) 0.86	0.68 Month 48 Month 60	= 3) HS (n 0.78 Variable C (n = 3) HS (n = 7) C (n = 1)	48 IVRT, ms 48 (46 to 50) 48 (45 to 50) 49	M-mode variables	49	13.3 LVDd, mm 15.5 (13.7 to 16.0) 14.5 (14.1 to 14.8) 14.3	43	12.5	14.7 Note: ≤ .05 is significant. 6.1 LVDs, mm 7.6 (7.0 to 8.0) 5.9 (5.5 to 6.9) 7.7	4.5	5.9	3.9 LVFWd, mm 4.5 (4.3 to 4.7) 4.4 (4.1 to 4.5) 4.4	4.2	4.3	7.1 LVFWs, mm 8.4 (8.3 to 8.7) 7.7 (7.6 to 7.9) 7.1	7.7	8.2	3.8 IVSd, mm 4.5 (4.3 to 4.6) 4.3 (4.1 to 4.6) 4.5	4.2	4.4	7.1 IVSs 7.6 (7.2 to 8.0) 7.7 (7.2 to 8.1) 7.7	7.6	8.5

Abbreviations: C, control-diet group; CI, confidence interval; E, peak velocity of early diastolic transmitral flow; A, peak velocity of late diastolic transmitral flow; FS, fractional shortening; HS, high-salt diet group; IVRT, isovolumic relaxation time assessed by pulsed wave Doppler; IVSd, interventricular septum thickness at end-diastole; IVSs, interventricular septum thickness at end-systole; LA : Ao, end-diastolic left atrium : aorta ratio; LVDd, left ventricular diameter at end-diastole; LVDs, left ventricular diameter at endsystole; LVFWd, left ventricular free wall thickness at end-diastole; LVFWs, left ventricular free wall at end-systole.
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