
Nutrição e  Insuficiência Cardíaca



Distúrbios hemodinâmicos inicialmente deflagrados, se associam 
alterações sistêmicas, do miócito, apoptose, da remodelação 
cardíaca e do interstício, disfunção endotelial, ativação 
neurohormonal (angiotensina II, catecolaminas, endotelina, 
aldosterona), pró-inflamatória, fatores do crescimento, permitindo 
compreender o caráter progressivo da IC. 

Hormônios (vasodilatadores e diuréticos) estão envolvidos na IC: 
peptídeos natriuréticos, bradicinina, NO e dopamina.

Conceitos de Fisiopatologia da IC
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Definição IC

- Síndrome clínica complexa, na qual o coração é 
incapaz de bombear sangue de forma a atender às 
necessidades metabólicas tissulares;

- Redução no débito cardíaco e/ou das elevadas 
pressões de enchimento no repouso ou no esforço.
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Epidemiologia

u Dados são diversos e ajustados a diferentes condições 

clínicas.

 Presença da HAS entre 75-90% dos casos de IC

  Forte relação do DM, Obesidade e SM

 Doença de Chagas

 Associada ao envelhecimento

  Alta mortalidade
Arq Bras Cardiol. 2018; 111(3):436-539



Quadro Clínico

RESPIRATÓRIO dispnéia, roncos, sibilos, hipersecreção

CARDIOVASCULAR distensão jugular, cardiomegalia, ritmo de 
galope, sopros

ABDOMINAL
ascite, hepatoesplenomegalia, ileo adinâmico, 
distensão abdominal, peristalse reduzida, 
náuseas e vômitos

NEUROLÓGICO confusão mental, distúrbios do sono, tonturas

SISTÊMICO edema periférico, fadiga, caquexia, erupção 
cutânea

RENAL oligúria



Classificação Funcional da IC

I

II

III

IV

Assintomático em suas atividades habituais;
Sem limitações, atividade física nl, s/ dispnéia ou fadiga

Sintomas ocorrem às atividades habituais;
Assintomáticos em repouso, mas c/ dispnéia ou fadiga 
aos esforços habituais. Limitação leve.

Atividades físicas menos intensas que as habituais causam 
sintomas.  Limitação importante, porém confortável 
no repouso

Sintomas ocorrem aos mínimos esforços e em repouso;
Incapacidade de realizar qualquer atividade física s/ 
Desconforto. Sintomas no repouso.

New York Heart Association (NYHA); Arq Bras Cardiol. 2018; 111(3):436-539



Fração de ejeção do ventrículo esquerdo - (FEVE)
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Classificação da IC



(Dificuldade após deitar-se)
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Tratamento
 Melhorar a capacidade funcional e a qualidade de 

vida;

 Prevenção do desenvolvimento e a progressão da IC;

 Atenuação do remodelamento ventricular e a redução 
da mortalidade;

 Deve ser multiprofissional: 
 ó Modificações no estilo de vida
 ó Dieta
 ó Fármacos diversos
 ó Intervenção cirúrgica



Tratamento Não Farmacológico

OBJETIVOS

  ¯ trabalho ♥

  Manter peso seco próximo do ideal

  Manutenção trânsito intestinal saudável

  Adequação do trabalho respiratório

  Favorecer balanço hídrico adequado

  Promover qualidade de vida

FORMAS

 via oral

 suplementação 

 via enteral

 via parenteral   

 associação de vias



DEP Excesso de Peso

Caquexia

Doença Renal Crônica
(Restrição Protéica e Hipercalemia)

Desequilíbrio Hidro eletrolítico
Má absorção Intestinal (deficiências Nutricionais)

Tratamento Não Farmacológico



Tratamento Não Farmacológico

- Ver orientação discutidas em HAS

- Dietas com restrição excessiva de sal (<5 g/dia) associada à:
 - redução de ingestão de proteína;
 - Micronutriente: ferro, zinco, selenio, vitamina B12, e 

aumento da ativação neuro-hormonal (depleção de 
sódio???)

- Evitar ingestão excessiva de sal (>7 g de sal);
- Dieta com teor normal de sódio foi associada à melhor 
evolução;
- e em metanálise a restrição de sódio aumentou mortalidade;
- Outros estudos mostraram benefício da restrição (estágio D) 
????

Arq Bras Cardiol. 2018; 111(3):436-539



Int. J. Mol. Sci. 2020, 21, 9474 3 of 12

necrosis factor (TNF)-alpha, interleukin (IL)-1B and IL-6, chemokine (monocytes chemoattractant
protein-1 and IL-8), as well as enhanced expression of adhesion molecules. Moderate sodium restriction
(up to 2.8 g/d) was associated with reduced values of neurohormonal (B-type natriuretic peptide
(BNP), aldosterone, plasma renin activity) and cytokine levels (TNF-alpha, IL-6) and increased levels of
anti-inflammatory cytokine (IL-10) over 12 months of follow up compared to low sodium restriction
(up to 1.8 g/d) [28]. A recent review of the e↵ects of low dietary sodium intake in patients with HF
revealed that 2.6–3 g/d of dietary sodium restriction is e↵ective for decreased BNP, renin, and aldosterone
plasma levels [29]. Similarly, low sodium intake in the DASH diet is associated with low systolic
and diastolic blood pressure, arterial sti↵ness, and markers of oxidative stress including urinary
F2-isiprostane levels in HFpEF patients [30]. Adherence to the DASH diet was shown to be associated
with improvement in arterial compliance, improved exercise capacity, and quality of life in patients
with stage C HF [31].
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Figure 1. Potential mechanisms linking dietary sodium restriction to better heart failure outcomes
DBP—diastolic blood pressure, PCWP—pulmonary capillary wedge pressure, SBP—systolic blood
pressure. Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure; PCWP, pulmonary
capillary wedge pressure.

4. Low Sodium Intake and Worsening of HF

4.1. Evidence Against Low Sodium Intake in HF

In a randomized clinical trial, Aliti et al. studied the e↵ect of the intervention of <2 g/d of
salt intake in patients admitted with acute decompensated HFrEF with EF  45% on HF clinical
congestion score compared to a control group with >2 g/d of salt intake [32]. On 30 days follow-up,
there were no di↵erences between the groups in the number of hospital readmissions and length
of stay, though the patients in the intervention group had significantly more congestion than the
control group (p = 0.02) [32]. Similarly, Velloso et al. did not see any significant di↵erence in time
needed for resolution of HF symptoms in adult patients admitted to the hospital with acute illness
due to underlying chronic HF between the intervention group with <2 g/d salt intake and the control
group with more than 2 g/d salt intake [33]. In a large Italian study in patients admitted with HF,
patients assigned to low sodium intake (1.84 g/d) compared to moderate sodium intake (2.76 g/d),
had reduced diuresis, more HF readmissions, poorer renal function, and a trend towards increased
mortality [34]. Subjects in this study did not receive optimal neurohormonal blockade and received
strict fluid restriction of 1 L/d and had high diuretic doses (up to 100 to 1000 mg of furosemide) without
adjustment of clinical status. A recent pilot study done to see the e↵ects of three-months of 1.5 g versus
3.0 g daily sodium intake in patients with HFrEF showed that both dietary interventions reduced
urinary sodium without adverse quality of life improvements [35].

In animal models, sodium restriction in early stages of HF was seen to be associated with early
aldosterone activation compared to normal or excess sodium intake [36]. These findings suggest
that sodium restriction in early stages of HF should be avoided to prevent neuroendocrine disease
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progression. The data on sodium and fluid restriction in HFpEF patients are limited. A randomized
clinical trial to see the e↵ect of a diet with sodium and fluid restriction compared to an unrestricted
diet in patients admitted with acute decompensated HFpEF showed that aggressive sodium and fluid
restriction does not decrease readmission and mortality rate, and that it impairs the patient’s food
intake without any significant neurohormonal e↵ect [37]. A recent systematic review by Mahtani et al.
in 2018 including nine randomized control trials that enrolled a total of 479 patients from a total of
2655 retrieved references, revealed no robust high-quality evidence of the e↵ects of sodium restriction
in patients with HF [38]. There was a trend in improvement of HF functional class symptoms in
outpatient studies with reduced sodium intake, but no e↵ects were observed on all-cause mortality,
hospitalization, or length of stay [38]. Similarly, a recent randomized trial of 44 patients hospitalized
for acute decompensated HF showed that a normal sodium diet (7 g/d), when compared to a low
sodium diet (3 g/d) is associated with similar degrees of decongestion with lower neurohormonal
activation during acute HF treatment [39].

4.2. Potential Mechanism for Adverse Impact of Low Sodium Intake in HF

Figure 2 shows the potential mechanism for decompensated HF with low sodium intake. In short,
HF is characterized by activation of the sympathetic system and renin–angiotensin–aldosterone system
(RAAS) activation due to decreased renal perfusion leading to sodium and water reabsorption from
renal tubules [40,41]. A sodium-restricted diet in HF patients has been shown to be associated with
activation of antidiuretic and anti-natriuretic systems [42]. A recent Cochrane review of 185 clinical
studies randomizing persons to low- vs. high-sodium diet revealed that in plasma or serum,
there was a statistically significant increase in renin, aldosterone, noradrenaline, adrenaline, cholesterol,
and triglyceride levels in groups with low sodium intake as compared to groups with high sodium
intake [43]. These increases in hormones can lead to further development of congestive symptoms.
Vascular congestion in HF activates pro-oxidant and pro-inflammatory genes in endothelial cells,
which contributes to cardiorenal dysfunction [44–46]. Reduced sodium intake can lower blood pressure,
which in turn can increase the heart rate and thereby negate the e↵ects of beta-blockers. This was
shown in a recent meta-analysis of 63 studies, although the e↵ect was marginal with a heart rate
increase of as little as 2.4% [47]. Reverse causation could also explain the observed association of lower
sodium intake and outcomes. Higher-risk individuals with HF might consume less sodium due to
their underlying illness but still have higher risks of adverse events.Int. J. Mol. Sci. 2020, 21, x FOR PEER REVIEW 5 of 13 
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Figure 2. Potential mechanisms whereby dietary sodium restriction may worsen heart failure.
Abbreviations: Na, sodium; RAAS, renin–angiotensin–aldosterone system.
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Potential Mechanism for Adverse Impact of 
Low Sodium Intake in HF.

Int. J. Mol. Sci. 2020, 21, 9474 



Tratamento Não Farmacológico

- Restrição líquida é questionada (1000 e 2000ml);

- Cuidados com os extremos de IMC (<20 e > 35 kg/m2);

- Coenzima Q10???? e alta prevalência de def. vit D 
(reposição);

- Todos devem ser encorajados a parar de fumar (cessação 
do tab.);

- Controle da ingestão de bebidas alcóolicas.

“Portanto não está bem definido o valor ideal de Sódio a 
ser consumido (5 e 7 g de sal/dia).”
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necrosis factor (TNF)-alpha, interleukin (IL)-1B and IL-6, chemokine (monocytes chemoattractant
protein-1 and IL-8), as well as enhanced expression of adhesion molecules. Moderate sodium restriction
(up to 2.8 g/d) was associated with reduced values of neurohormonal (B-type natriuretic peptide
(BNP), aldosterone, plasma renin activity) and cytokine levels (TNF-alpha, IL-6) and increased levels of
anti-inflammatory cytokine (IL-10) over 12 months of follow up compared to low sodium restriction
(up to 1.8 g/d) [28]. A recent review of the e↵ects of low dietary sodium intake in patients with HF
revealed that 2.6–3 g/d of dietary sodium restriction is e↵ective for decreased BNP, renin, and aldosterone
plasma levels [29]. Similarly, low sodium intake in the DASH diet is associated with low systolic
and diastolic blood pressure, arterial sti↵ness, and markers of oxidative stress including urinary
F2-isiprostane levels in HFpEF patients [30]. Adherence to the DASH diet was shown to be associated
with improvement in arterial compliance, improved exercise capacity, and quality of life in patients
with stage C HF [31].
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Figure 1. Potential mechanisms linking dietary sodium restriction to better heart failure outcomes
DBP—diastolic blood pressure, PCWP—pulmonary capillary wedge pressure, SBP—systolic blood
pressure. Abbreviations: DBP, diastolic blood pressure; SBP, systolic blood pressure; PCWP, pulmonary
capillary wedge pressure.

4. Low Sodium Intake and Worsening of HF

4.1. Evidence Against Low Sodium Intake in HF

In a randomized clinical trial, Aliti et al. studied the e↵ect of the intervention of <2 g/d of
salt intake in patients admitted with acute decompensated HFrEF with EF  45% on HF clinical
congestion score compared to a control group with >2 g/d of salt intake [32]. On 30 days follow-up,
there were no di↵erences between the groups in the number of hospital readmissions and length
of stay, though the patients in the intervention group had significantly more congestion than the
control group (p = 0.02) [32]. Similarly, Velloso et al. did not see any significant di↵erence in time
needed for resolution of HF symptoms in adult patients admitted to the hospital with acute illness
due to underlying chronic HF between the intervention group with <2 g/d salt intake and the control
group with more than 2 g/d salt intake [33]. In a large Italian study in patients admitted with HF,
patients assigned to low sodium intake (1.84 g/d) compared to moderate sodium intake (2.76 g/d),
had reduced diuresis, more HF readmissions, poorer renal function, and a trend towards increased
mortality [34]. Subjects in this study did not receive optimal neurohormonal blockade and received
strict fluid restriction of 1 L/d and had high diuretic doses (up to 100 to 1000 mg of furosemide) without
adjustment of clinical status. A recent pilot study done to see the e↵ects of three-months of 1.5 g versus
3.0 g daily sodium intake in patients with HFrEF showed that both dietary interventions reduced
urinary sodium without adverse quality of life improvements [35].

In animal models, sodium restriction in early stages of HF was seen to be associated with early
aldosterone activation compared to normal or excess sodium intake [36]. These findings suggest
that sodium restriction in early stages of HF should be avoided to prevent neuroendocrine disease
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progression. The data on sodium and fluid restriction in HFpEF patients are limited. A randomized
clinical trial to see the e↵ect of a diet with sodium and fluid restriction compared to an unrestricted
diet in patients admitted with acute decompensated HFpEF showed that aggressive sodium and fluid
restriction does not decrease readmission and mortality rate, and that it impairs the patient’s food
intake without any significant neurohormonal e↵ect [37]. A recent systematic review by Mahtani et al.
in 2018 including nine randomized control trials that enrolled a total of 479 patients from a total of
2655 retrieved references, revealed no robust high-quality evidence of the e↵ects of sodium restriction
in patients with HF [38]. There was a trend in improvement of HF functional class symptoms in
outpatient studies with reduced sodium intake, but no e↵ects were observed on all-cause mortality,
hospitalization, or length of stay [38]. Similarly, a recent randomized trial of 44 patients hospitalized
for acute decompensated HF showed that a normal sodium diet (7 g/d), when compared to a low
sodium diet (3 g/d) is associated with similar degrees of decongestion with lower neurohormonal
activation during acute HF treatment [39].

4.2. Potential Mechanism for Adverse Impact of Low Sodium Intake in HF

Figure 2 shows the potential mechanism for decompensated HF with low sodium intake. In short,
HF is characterized by activation of the sympathetic system and renin–angiotensin–aldosterone system
(RAAS) activation due to decreased renal perfusion leading to sodium and water reabsorption from
renal tubules [40,41]. A sodium-restricted diet in HF patients has been shown to be associated with
activation of antidiuretic and anti-natriuretic systems [42]. A recent Cochrane review of 185 clinical
studies randomizing persons to low- vs. high-sodium diet revealed that in plasma or serum,
there was a statistically significant increase in renin, aldosterone, noradrenaline, adrenaline, cholesterol,
and triglyceride levels in groups with low sodium intake as compared to groups with high sodium
intake [43]. These increases in hormones can lead to further development of congestive symptoms.
Vascular congestion in HF activates pro-oxidant and pro-inflammatory genes in endothelial cells,
which contributes to cardiorenal dysfunction [44–46]. Reduced sodium intake can lower blood pressure,
which in turn can increase the heart rate and thereby negate the e↵ects of beta-blockers. This was
shown in a recent meta-analysis of 63 studies, although the e↵ect was marginal with a heart rate
increase of as little as 2.4% [47]. Reverse causation could also explain the observed association of lower
sodium intake and outcomes. Higher-risk individuals with HF might consume less sodium due to
their underlying illness but still have higher risks of adverse events.Int. J. Mol. Sci. 2020, 21, x FOR PEER REVIEW 5 of 13 
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and thereby maintains excitation–contraction coupling. Altered Ca2+ handing is an important 

pathophysiological mechanism by which preclinical HF develops. Salt restriction has been shown to 

be associated with decreased LTCC protein levels in the left ventricle, increased PLB expression, and 

reduced NCX levels. Combined, these mechanisms together decreases sarcoplasmic reticulum Ca2+ 

overload by having an inhibitory effect on SRCA2a activity, and thereby is associated with a decrease 

in the contractility index [53–55]. 

6. Sodium Intake and Ambulatory Heart Failure 

Low-sodium diet recommendations not only apply to hospitalized patients but also to 

ambulatory patients to prevent acute worsening of symptoms. However, the evidence behind these 
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Figure 2. Potential mechanisms whereby dietary sodium restriction may worsen heart failure.
Abbreviations: Na, sodium; RAAS, renin–angiotensin–aldosterone system.

Pathogenic Mechanisms for Beneficial Effect of 
Low Sodium Intake in Management of HF.

Potential Mechanism for Adverse Impact of 
Low Sodium Intake in HF.

Int. J. Mol. Sci. 2020, 21, 9474 



Pacientes com ICAD a DN, associou-se à melhor preservação dos 
níveis de sódio sérico e dos valores de PA quando comparada à DH;

DH não associou-se a benefícios adicionais relacionados à redução da 
congestão, dos sintomas e na redução da ativação neurohormonal.

Os resultados são sugestivos que a DH não deva ser usada como rotina 
no tto dos pacientes com ICAD.

Clinical Nutrition ESPEN, 32, 2019. 
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