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1. Food is medicine
2. Food doesn’t matter
3. Food matters but only so much

Diet and HF 



Clinical question
Does advising a patient to change the amount of 
1. sodium 
2. potassium
3. magnesium
4. fluid
5. ….
in their diet change the clinical outcome?



Heart Failure and Dietary Sodium
• HF is associated with:
• neurohormonal activation
• abnormalities in autonomic control
• sodium and water retention

• Clinicians have focused on dietary sodium and 
water restriction to minimize the risk of volume 
overload for > 100 years

• Little evidence supports this practice



Dietary Sodium Intake

Gupta et al. Circulation 2012



n= 123 patients with HF Arcand et al. Am J Clin Nutr. 2011.

HF Hospitalization Mortality

Dietary sodium: Observational studies



How do we do the trials?



DASH Trial1600 mg3200mg
4 wks

Sodium Intake
2400mg

4 wks
1600mg

4 wks

Sacks F et al. N Engl J Med.  2001; 334: 3-10
Figure adapted from: He J and MacGregor
GA. Prog in Cardiovasc Dis. 2010; 52:363-82

~400 patients w/HTN
Metabolic kitchen making all meals
12 weeks total
Surrogate outcomes



SSaSS Trial

~600 villages (21000 people) w/risk
Salt substitute
4.7 years
Clinical outcomes (stroke)

Neal, NEJM 2021



Evaluate the effects of a low-sodium diet, compared to 
usual care, in patients with HF, on a 12 month outcome 
of:
– Primary Endpoint: Composite clinical outcome of All-cause 

mortality, CV hospitalizations, CV ED visits

– Secondary Endpoints:
• Quality of life (by KCCQ)
• Exercise capacity (by 6MWT)
• NYHA class

SODIUM-HF Objectives

Colin-Ramirez, AHJ, 2018



SODIUM-HF: Trial Design

Colin-Ramirez, AHJ, 2018



• Outpatient vs inpatient
• Relative vs absolute changes or targets
• Sodium intake:

• Lower than average pt with CVD
• Large HQ surveys lacking

– UofT ~2400 mg/d
– GOURMET-HF ~2900 mg/d

Was it the right population?

Hummel, Circ-HF 2018; Arcand



SODIUM-HF: Sites

26 sites
Canada, Mexico, Chile, Colombia, 
Australia, New Zealand
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• Samples of menus at different levels of energy 
requirement (1400-2200 kcal) 

• Patient might interchange any of the food items 
included in the menus by another one included 
in the recommended foods lists of the same food 
group that the original one included in the menu. 

• Food individualized to  local region/country
• If energy requirements were adjusted during a 

follow-up visit, new sample menus were 
provided.

• 3 day food records for each visit

SODIUM-HF: Intervention

Colin-Ramirez, AHJ, 2018
Colin-Ramirez, CJC Open, 2019



• Feeding trials (DASH)
• Small, resource intensive, explanatory
• Non-scalable

• Menu based
• Low-tech, bespoke, pragmatic
• Food variability, hard to isolate a nutrient

• Dietician involvement
• Human effect, clinician time
• Imbalance across arms

Did we get the intervention right?



Dietary sodium intake

low sodium

usual care

415 mg/d

1658

2073

P<0.0001P=0.45 P<0.0001

~2200 mg/d



Blood pressure, weight and energy intake

low sodium
usual care

All comparisons p=NS



Outcomes



• CVD/HFH = current standard
• All-cause mortality = totality of badness
• CV hospitalization = HFH + afib + ACS + …
• CV ED = treat/street
• 1 vs 2 vs 5 years…..

Was this the right outcome?



Primary Outcome



Secondary Outcomes



Change in NYHA class

NYHA class:
I
II
III
IV

I

III

II

IV



Change in KCCQ score



• There was a sodium reduction of 415 mg / day by 12 
months, and greater reductions in daily sodium or 
alternatively, enrolling patients with markedly higher 
dietary sodium may or may not produce different 
results. 

• The trial was stopped early
• Lower than anticipated event rate
• Inclusion criteria were pragmatic and no NT-proBNP 

required

Limitations



Patient comments on Twitter



A low-sodium diet as done in SODIUM-HF:
• Clinicians: as a therapy to improve QOL
• Patients: as part of an overall health strategy
• Guidelines: informs with best evidence

Implications



Test unproven dogma
Think about the patient, intervention, control
Time for pragmatic RCTs
SODIUM-HF done; others need to be done


