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LEARNING OBJECTIVES

1. State the limitations of current dietary sodium restriction 

recommendations in heart failure management.

2. Explain the relevance of addressing malnutrition within 

existing heart failure treatment algorithms.

3. Describe the impact of pharmacotherapy on nutritional status 

in heart failure patients.

4. Discuss existing evidence regarding the Dietary Approaches 

to Stop Hypertension (DASH) diet on heart failure outcomes.



HEART FAILURE (HF): ICD-9 428; ICD-10 I50

➤ 6.5 million Americans 20+ years of age have HF (NHANES 

2011-2014)

➤ Prevalence projected to increase by 46% by the year 2030

➤ In 2012, cost for HF was $30.7 billion

➤ Largest problem: HF hospitalizations

➤ HF leading cause of hospitalization in adults 65+ years

➤ 50+% of patients readmitted within 6 months

➤ Policy focus: Hospital Readmissions Reduction Program 

(HRRP) - CMS established financial penalties for hospitals 

with higher than average 30-day readmission rates

Heart Disease and Stroke Statistics - 2018 Update: Chapter 19. Accessed at: 

http://circ.ahajournals.org/content/137/12/e67; Desai and Stevenson. Circulation 2012;126:501-506.

http://circ.ahajournals.org/content/137/12/e67


“ Sodium restriction is the 

cornerstone of nutritional heart 

failure management, because 

increased sodium intake leads 

to increased fluid retention.



SODIUM RECOMMENDATIONS IN HF

MANAGEMENT

Gupta et al. Circulation 2012;126:479-485.



SODIUM RECOMMENDATIONS IN HF

MANAGEMENT

Mahtani et al. JAMA Intern Med. 2018;178(12):1693-1700

2016 European Society of Cardiology HF Guidelines omits sodium intake 

recommendations entirely due to the weak evidence.    



Find: “Sodium” (0)

Find: “Nutrition” (1) 



SODIUM INTAKE RECOMMENDATIONS IN 

HF - THE EVIDENCE
1. Observational studies: 2 studies 

➤ NYHA class I and II: >2,800 mg/d sodium associated with increased HF 
hospitalizations

➤ NYHA class I and II: <3,000 mg/d associated with increased hospitalizations 
and mortality

➤ NYHA class III and IV: <3,000 mg/d associated with longer event-free 
survival

2. Randomized clinical studies: 9 short-term (< 100 participants)

➤ Outpatient: 2/6 studies found an improvement of clinical signs and 
symptoms (clinical congestion score, time needed for compensation of HF 
symptoms, NYHA functional class change, KCCQ summary score change)

➤ Inpatient: 0/2 studies found improvement

3. Randomized clinical studies (low or questionable quality): 

➤ Indicate that low-sodium in comparison to moderate-sodium intake leads to 
higher readmission and mortality rates

Arcand et al. Am J Clin Nutr. 2011;93:332-337; Lennie et al. J Card Fail. 2011;17:325-330; Mahtani et al. JAMA Intern 

Med. 2018;178(12):1693-1700



SODIUM INTAKE IN HF DEBATE: OPEN 

QUESTIONS
➤ Are sodium intake recommendations for the healthy population 

applicable to HF patients?

(Paradoxically, the AHA now recommends 1,500mg/day for 

all Americans…)

➤ Should there be individualized recommendations for different 

ACC/AHA stages or NYHA functional classes in HF patients?

➤ What is the effect of sodium restriction in the context of GDMT 

(RAAS suppression) and fluid restriction?

➤ Should there be individualized sodium restriction levels 

depending on sodium sensitivity?

➤ What about HFrEF vs. HFpEF?  

Gupta et al. Circulation 2012;126:479-485; Konerman and Hummel. Curr Treat Options Cardiovasc Med 2014;16(2):286.



Why are we so focused on sodium intake 
alone? 

Emphasis on low-sodium intake in HF is commonly 
done with little consideration of 

nutritional status.



HF PATIENTS ARE AT RISK FOR 

MALNUTRITION
57% of HF patients at least mildly 

malnourished

3 reasons:

1. HF pathophysiology

2. Inadequate energy and nutrient intake

3. Medication therapy (adverse) effects

Consequences:

➤Cardiac cachexia

• Increased functional decline

➤Increased mortality

It may be important to consider malnutrition 

as a potential prognostic value in HF.

Sze et al. JACC Heart Fail. 2018;6(6):476-486;  



Sattler et al. 2019 (under review, Heart Fail Rev).



THE ROLE OF MICRONUTRIENT DEFICIENCIES 

IN HF PATHOPHYSIOLOGY

McKeag et al. J Ac Nutr Diet 2012; 112(6):870-886.



HF IS 

ASSOCIATED 

WITH 

MICRONUTRIE

NT 

DEFICIENCIES

McKeag et al. J Ac Nutr Diet 2012; 112(6):870-886.



HF MEDICATION THERAPY AFFECTS 

NUTRITIONAL STATUS
➤Loop and thiazide diuretics:

Deplete serum potassium, magnesium, calcium, and thiamine 

through excessive renal excretion

Secondary increases in aldosterone contribute to hypokalemia

Lead to increased sodium appetite RAAS activation

➤ACE inhibitors and ARBs:

Lead to anorexia

Increase serum potassium and zinc

Dysgeusia

➤Aldosterone antagonists and beta blockers:

Increase serum potassium

➤Digoxin:

Leads to anorexia

Rahman et al. JPEN 2016; 40(4):475-486; Dunn et al. Nutr Clin Pract 2009; 24(1):60-75; 

Kalantar-Zadeh et al. Am J Cardiol. 2011; 101(11A):89E-103E. 



Still thinking about recommending a low-

sodium diet to HF patients? 

Think again.



SODIUM INTAKE IS NEGATIVELY ASSOCIATED 

WITH NUTRIENT INTAKE

AMONG HF PATIENTS
➤ Individuals with high sodium intake are more likely to show:

• High energy intake

• High fast food consumption

➤ Individuals with low sodium intake are more likely to show:

• Low energy intake

• Low intakes of protein, fat, and carbohydrates

• Consumption of less than 50% of the RDA of vitamins D 

and E, magnesium, and potassium

• Low intakes of calcium, zinc, and thiamin (!)

• Low intake of fruits, vegetables, and milk

Frediani et al. J Cardiovasc Nurs 2013;28(2):119-128; Grossniklaus et al. J Cardiovasc Nurs 2008;23(4):357-363.



Sattler et al 2019 (under review, Heart Fail Rev).



BODY MASS INDEX AND NUTRITIONAL 

RISK IN HF PATIENTS
➤ “Obesity paradox:” HF patients with higher than normal BMIs have 

shown to have improved outcomes and rates of survival 

• Suggested explanations:

1. Neutralization of TNF-⍺ and lipopolysaccharides through 
excess adipose tissue 

2. Obesity among HF patients is associated with younger 
age, and increased albumin levels, lean muscle mass, 
strength, and exercise tolerance 

➤ No significant relationship between dietary energy intake and BMI 
in HF patients    other pathophysiologic factors at play

➤ Malnutrition is prevalent among overweight and obese patients

• BMI may mask malnutrition in presence of edema

BMI not recommended for nutritional risk stratification in HF

Aliti et al. 2013. JAM Intern Med; 173(12):1058-1064; Dunn et al. Nutr Clin Pract 2009; 24(1):60-75; Gastelurrutia et al. Am J Cardiol 2011; 108(8):1166-

1170; Casas-Vara et al. Nutrition 2012; 28(6):616-622.



A CASE FOR THE DIETARY APPROACHES 
TO STOP HYPERTENSION (DASH) DIET



THE DIETARY APPROACHES TO STOP 

HYPERTENSION (DASH) DIET
➤ Prompted by the rising prevalence of HTN, the DASH diet was 

developed in the mid-1990s

➤ Dietary pattern with emphasis on high amounts of fruits and 
vegetables, protein and fiber, low-fat, dairy products, whole 
grains, poultry, fish, and nuts; nutrient-rich foods containing 
minerals: potassium, calcium, magnesium

➤ Shown to reduce BP irrespective of sodium intake

➤ Associated with reduced risk of CHD and HF

➤ Formally adopted into:

1. 2010 Dietary Guidelines for Americans

2. 2013 AHA/ACC Cardiovascular Disease Prevention 
Guidelines (strong recommendation: level 1 A)

Rifai and Silver. Prog Cardiovasc Dis 2016; 58(8):548-554;  



STUDIES EVALUATING THE DASH DIET 

IN HF PATIENTS

Rifai and Silver. Prog Cardiovasc Dis 2016; 58(8):548-554



ADDITIONAL STUDIES

1. GOURMET-HF study:

• Randomized trial to examine the effects of home-delivered, low-
sodium DASH meals on disease-specific quality of life, HF 
symptoms/physical limitations, 30-day hospital readmissions, 
and cardiac biomarkers among HF patients post-discharge

• N=66; aged 71+8 years; 30% female; EF 39+18%

• DASH arm in comparison to control showed trends towards 
improved HF symptoms/physical limitations and 30-day 
readmissions

2. DASH-HF study:

• Ongoing: Clinical study examining the effect of DASH meals on 
cardiometabolic, hemodynamic and physical function markers in 
advanced HF patients with CardioMEMS devices.

Hummel et al. Circ Heart Fail 2018;11:e004886; Sattler et al.: ClinicalTrials.gov ID: NCT03538990 



TAKE HOME POINTS

 Weak evidence for recommending sodium 
restriction to HF patients

 Malnutrition is a common phenomenon among HF 
patients

• Characterized by energy imbalance and 
micronutrient deficiencies

• Associated with cardiac cachexia, functional 
decline, and mortality

• Complicated by pharmacotherapy

 Recommending sodium restriction may contribute to 
malnutrition and worsen HF outcomes

 Evidence supportive of DASH diet pattern in 
controlling clinical HF endpoints, but larger trials are 
needed  



THANK YOU.

Questions?


