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Obiettivo

* Discutere la base di evidenza disponibile per il trattamento
nutrizionale dello scompenso cardiaco e la sua
implementazione in forma di linee guida per la pratica
professionale (Academy of Nutrition and Dietetics, AND ex
American Dietetic Association, ADA)
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Cosa e lo scompenso cardiaco ?
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Cosa e lo scompenso cardiaco ?

* Definizione
— Sindrome da alterata funzione ventricolare
* Prevalenza (USA)
— 2% 40-59 anni; 5% 60-69 anni; > 10% > 70 anni
* Cause
— Cardiopatia ischemica, cardiopatia ipertensiva (...)

Hunt SA et al. Circulation 2009;119:1977.
http://www.nhlbi.nih.gov
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Cosa e lo scompenso cardiaco ?

* Sintomi
— Dispnea, fatica ed idroritenzione (...
* Prognosi
— Compromissione funzionale variabile
— Mortalita elevata (2/3 a 5 anni dalla diagnosi)

Hunt SA et al. Circulation 2009;119:1977.
http://www.nhlbi.nih.gov
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At Risk for Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:
-hypertension

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

-atherosclerctic disease

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

-

STAGEB
Structural heart
disease but without
signs or symptoms of
HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF
-asymptomatic
valvular disease

THERAPY

4 )

-All measures under Stage A

DRUGS
-ACEI or ARB in appropriate

- Beta-blockers in
appropriate patients

o/

patients (see text)
k(see text) j

Hunt SA et al. Circulation 2009;119:1977.

Heart Failure

STAGEC
Structural heart disease
with prior or cumrent

symptoms of HF.

e.g.: Patients with:
-known structural
heart disease

and
-shortness of
breath and fatigue,
reduced exercise
tolerance

Refractory
symptoms of
HF atrest

/ THERAPY
GOALS

-All measures under Stages A and B
-Dietary salt restriction

DRI FOR
ROUTINE USE
-Diuretics for fluid retention
-ACEI
-Beta-blockers

DRUGS IN
SELECTED PATIENTS
-Aldosterone antagonist
-ARBs
-Digitalis
-Hydralazinehitrates

DEVICES IN

SELECTED PATIENTS
-Biventricular pacing
<Implantable defibrillators

\

/
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STAGE D
Refractory HF
requiring specialized
interventions.

/ e.g.: Patients \
who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without
specialized
interventions)

/" THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice

-Extraordinary measures

« heart transplant

o chronic inotropes

* permanent

mechanical support

surgery or drugs

* experimental
r




At Risk for Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:

-hypertension

-atherosclerctic disease

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

k(see text)

N B

STAGEB
Structural heart
disease but without
signs or symptoms of

HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF
-asymptomatic
valvular disease

/" memey )

GOALS
-All measures under Stage A

DRUGS
-ACEI or ARB in appropriate
patients (see text)
- Beta-blockers in
appropriate patients

7

Heart Failure

STAGEC
Structural heart disease
with prior or cumrent
symptoms of HF.

e.g.: Patients with:
-known structural
heart disease

and
-shortness of
breath and fatigue,
reduced exercise
tolerance

Refractory
symptoms of
HF atrest

7

-ACEI

-ARBs

THERAPY

GOALS

-All measures under Stages A and B
-Dietary salt restriction

DR FOR
ROUTINE USE

-Diuretics for fluid retention

-Beta-blockers

DRUGS IN
SELECTED PATIENTS

-Aldosterone antagonist

-Digitalis
-Hydralazinehitrates

DEVICES IN
SELECTED PATIENTS

-Biventricular pacing
<Implantable defibrillators

\

/
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STAGE D
Refractory HF
requiring specialized
interventions.

(“eg:pations

who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without

/" THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice
-Extraordinary measures
« heart transplant
o chronic inotropes
* permanent
mechanical support
* experimental

surgery or drugs j




Stadio A e abitudini di vita

Trattare ipertensione

Trattare dislipidemia

Trattare diabete

Incoraggiare sospensione fumo
Incoraggiare attivita fisica
Scoraggiare consumo di alcool
Controllare la sindrome metabolica
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Stadio A e abitudini di vita

e “..should be controlled according to contemporary
guidelines”.

Hunt SA et al. Circulation 2009;119:1977.
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Stadio A e abitudini di vita

Trattare ipertensione

Trattare dislipidemia

Trattare diabete

Incoraggiare sospensione fumo
Incoraggiare attivita fisica
Scoraggiare consumo di alcool
Controllare la sindrome metabolica
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Attivita fisica

Harzard ratio (95% CIl)

Authors (year) Exposure Sample size Hazard ratio (95% Cl) 0.0 1.0 1.6

Male [ | I I [ I
1  Wannamethee et al (1998)11 Walking > 1 hour/day 4311 0.62 ( 037t01.05 ) +
2 Hakim etal (1998)' Walking > 3.2 km/day 707  0.55 ( 03710083 ) —
3 Bijnenetal (1998)" Walking > 1 hour/week 802 0.71 ( 0.58t00.88 ) —
4 Davey Smith et al (2000)19 Brisk walking 6702 0.55 ( 0.481t00.63 ) ——
5  Fuiita etal (2004)™ Walking > 1 hour/day 20 004 0.92 ( 0.80t01.06 ) —
6a Schnohretal (2007)26 Walking > 2 hours/day 3204 0.89 ( 0.69to1.14 ) ——
6b Schnohretal (2007)26 Brisk walking 3204 0.43 ( 0.32t00.59 ) ——

Subtotal 38 934 0.66 ( 0.53t00.83 ) +
Female
1 Gregg etal (2003)*® Walking >898 kcal/week 9518 0.71 ( 0.62t00.82 ) ——
2 Fuijita et al (2004)%* Walking > 1 hour/day 21159 0.72 ( 0.59t00.89 ) -
3a Schnohr et al (2007)% Walking > 2 hours/day 4104 0.81 ( 059t01.10 ) G
3b  Schnohr et al (2007)% Brisk walking 4104 0.48 ( 0.35t0066 ) ——
4 Matthew etal (2007)”  Walking> 10 MET-hours/day 67 143 0.86 ( 071t01.05 ) —

Subtotal 106 028 0.72 ( 0.62t00.84 ) ——
Male and female
1 LaCroix etal (‘1996)10 Walking >4 hours/week 1645 0.73 ( 0.48to01.10 ) —_———————
2 Stessman etal (2000)' Walking > 4 hours/week 456 0.14 ( 004t0050 ) —e—

Total 147063  0.68 ( 059t00.78 ) .’.
Test for heterogeneity xz(13)= 31.35, p<0.001
Test for overall effect x’(1)= 57.86, p <0.001 | | | | | |
0.0 1.0 1.6

Figure 2 The association between walking and all-cause mortality in men and women. The referent group refers to the lowest walking (volume/

intensity) group and hazard ratios of less than 1.0 suggest benefits of walking. MET, metabolic equivalent.

Hamer M et al. BrJ Sports Med 2008;42:238 (systematic review of cohort studies).
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Attivita fisica

“Physical activity decreased all-cause mortality in patients
with coronary heart disease (odds ratio =0.73, 95%
confidence interval 0.54 to 0.98)”

Karmisholt K. Dan Med Bull 2005;52:90 (systematic review of randomized controlled trials).
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Stadio A e abitudini di vita

Trattare ipertensione

Trattare dislipidemia

Trattare diabete

Incoraggiare sospensione fumo
Incoraggiare attivita fisica
Scoraggiare consumo di alcool
Controllare la sindrome metabolica
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Alcool

Journal of the American College of Cardiology
© 2007 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Vol. 50, No. 11, 2007
ISSN 0735-1097/07/$32.00
doi:10.1016/j.jace.2007.04.089

STATE-OF-THE-ART PAPER

Alcohol and Cardiovascular Health
The Razor-Sharp Double-Edged Sword

James H. O’Keefe, MD, FACC,* Kevin A. Bybee, MD,* Caxrl J. Lavie, MD, FACC+

Kansas City, Missouri; and New Orleans, Louisiana

O’Keefe et al. ] Am Coll Cardiol 2007;50:1009.
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Alcool
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O’Keefe et al. ] Am Coll Cardiol 2007;50:1009.
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Alcool
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Alcool
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Alcool

e “Until we have more randomized outcome data, and tools
for predicting susceptibility to problem drinking, it would
seem prudent to encourage physicians and patients to
focus on more innocuous interventions to prevent CHD”

O’Keefe et al. ] Am Coll Cardiol 2007;50:1009.
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Alcool

ALCOHOL CONFUSION

What is a unit?

Seabrook R BMJ 2007;17;335:1008.
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At Risk for Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:

-hypertension

-atherosclerctic disease

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

N o/

STAGEB
Structural heart
disease but without
signs or symptoms of
HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF

-asymptomatic
valvular disease

Heart Failure

STAGEC
Structural heart disease
with prior or cumrent
symptoms of HF.

e.g.: Patients with:
-known structural
heart disease
and
-shortness of
breath and fatigue,

/ THERAPY

GOALS

-All measures under Stage A

DRUGS

-ACEI or ARB in appropriate

patients (see text)
- Beta-blockers in
appropriate patients

k(see text)

~

7

7

reduced exercise
tolerance

Refractory
symptoms of
HF atrest

THERAPY

GOALS
-All measures under Stages A and B
-Dietary salt restriction

DRI FOR
ROUTINE USE
-Diuretics for fluid retention
-ACEI
-Beta-blockers

DRUGS IN
SELECTED PATIENTS
-Aldosterone antagonist
-ARBs
-Digitalis
-Hydralazinehitrates

DEVICES IN
SELECTED PATIENTS
-Biventricular pacing
<Implantable defibrillators

\

/
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STAGE D
Refractory HF
requiring specialized
interventions.

/ e.g.: Patients \
who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without

/" THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice
-Extraordinary measures
« heart transplant
o chronic inotropes
* permanent
mechanical support
* experimental

surgery or drugs j




Stadio B e abitudini di vita

e Come per lo stadio A
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At Risk for Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:

-hypertension

-atherosclerctic disease

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

\(see text)

N o/

STAGEB
Structural heart
disease but without
signs or symptoms of

HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF
-asymptomatic
valwular disease

/" memey )

GOALS
-All measures under Stage A

DRUGS
-ACEI or ARB in appropriate
patients (see text)
- Beta-blockers in
appropriate patients

7

Heart Failure

Deyelopment
of gymptoms

STAGEC
Structural heart disease
with prior or cumrent
symptoms of HF.

e.g.: Patients with:
-known structural
heart disease

and
-shortness of
breath and fatigue,
reduced exercise
tolerance

Refra
symptoms of
HF atjrest

7

-ACEI

-ARBs

THERAPY

GOALS

-All measures under Stages A and B
-Dietary salt restriction

DR FOR
ROUTINE USE

-Diuretics for fluid retention

-Beta-blockers

DRUGS IN
SELECTED PATIENTS

-Aldosterone antagonist

-Digitalis
-Hydralazinehitrates

DEVICES IN
SELECTED PATIENTS

-Biventricular pacing
<Implantable defibrillators

\

/
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E
Refractory HF
requiring specialized
interventions.

(“eg:pations

who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without
specialized
interventions)

/" THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice
-Extraordinary measures
« heart transplant
o chronic inotropes
* permanent
mechanical support
* experimental

surgery or drugs j




Stadio C e abitudini di vita

e Come perglistadiAeB
e + Restrizione di sodio
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At Risk for Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:

-hypertension

-atherosclerctic disease

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

STAGEB
Structural heart
disease but without
signs or symptoms of
HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF
-asymptomatic
valvular disease

THERAPY

4 )

-All measures under Stage A

DRUGS
-ACEI or ARB in appropriate

- Beta-blockers in
appropriate patients

N o/

patients (see text)
k(see text) /

Heart Failure

STAGEC
Structural heart disease
with prior or cumrent
symptoms of HF.

e.g.: Patients with:
-known structural
heart disease

and
-shortness of
breath and fatigue,
reduced exercise
tolerance

Refractory
symptoms of
HF atrest

/ THERAPY
GOALS

-All measures under Stages A and B
-Dietary salt restriction

DRI FOR
ROUTINE USE
-Diuretics for fluid retention
-ACEI
-Beta-blockers

DRUGS IN
SELECTED PATIENTS
-Aldosterone antagonist
-ARBs
-Digitalis
-Hydralazinehitrates

DEVICES IN

SELECTED PATIENTS
-Biventricular pacing
<Implantable defibrillators

\

/
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STAGE D
Refractory HF
requiring specialized
interventions.

/ e.g.: Patients \
who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without

/ THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice
-Extraordinary measures
« heart transplant
o chronic inotropes
* permanent
mechanical support
* experimental

\ surgery or drugs /




Stadio D e abitudini di vita

e Come perglistadiA,BeC
e + Restrizione di sodio
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Restrizione di sodio

e Lo scopo e ridurre l'idroritenzione facilitando I’'azione dei
diuretici (e degli altri farmaci antipertensivi)

e La quantita di sodio consigliata € 3-4* g nello stadio C e 2
g nello stadio D

*in (parziale) contraddizione con le linee guida JNC VIl per 'ipertensione

www.giorgiobedogni.it



Restrizione di sodio
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At Risk for Heart Failure

Heart Failure

STAGEA
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with:

-hypertension

-atherosclerctic disease

-diabetes

-obesity

-metabolic syndrome
or

Patients

-using cardiotoxins

-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohol
intake, illicit drug use
-Control metabolic
syndrome

DRUGS
-ACEl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

STAGEB
Structural heart
disease but without
signs or symptoms of
HF.

e.g.: Patients with:
-previous Mi

-LV remodeling
including LVH and
low EF
-asymptomatic
valwular disease

]!
/" memey )

GOALS
-All measures under Stage A

DRUGS
-ACEI or ARB in appropriate
patients (see text)
- Beta-blockers in
appropriate patients

N B

\(see text) /

STAGEC
Structural heart disease
with prior or cumrent
symptoms of HF.

e.g.: Patients with:
-known structural
heart disease

and
-shortness of
breath and fatigue,
reduced exercise
tolerance

/ THERAPY
GOALS

-All measures under Stages A and B
-Dietary salt restriction

DR FOR

ROUTINE USE
-Diuretics for fluid retention
-ACEI
-Beta-blockers

DRUGS IN
SELECTED PATIENTS
-Aldosterone antagonist
-ARBs
-Digitalis
-Hydralazinehitrates

DEVICES IN

SELECTED PATIENTS
\ -Biventricular pacing

Refractory
symptoms of
HF atrest

STAGED
Refractory HF
requiring specialized
interventions.

/ e.g.: Patients \
who have marked
symptoms at rest
despite maximal
medical therapy
(e.g., those who are
recurrently
hospitalized or
cannot be safely
discharged from the
hospital without

/ THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS

-Compassionate end -of-
life care/hospice
-Extraordinary measures

« heart transplant

o chronic inotropes

* permanent

mechanical support

* experimental

k surgery or drugs /
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Tutti gli stadi

* Nessuna indicazione alla supplementazione routinaria di
macro- o micro-nutrienti
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Heart failure evidence-based practice guidelins

Academy of Nutrition
ol www.eatright.org
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Heart Failure Guideline

i Executive Summary of Heart Failure* Evidence-Based Nutrition Practice Guideline
Recommendations
~ Introduction - Select a category from the menu list on the left and follow the links. Within each category, hyperlinks to additional

information are provided to allow you access to more information.

Organization of the Guideline
This guideline is designed so that you can access key information quickly and easily. The information is organized into the
following categories: Introduction, Major Recommendations, Algorithms, Background Information and Reference List.

Definitions and Abbreviations

Throughout the guideline there is some terminology that is underlined. When placing your mouse arrow over these underlined
words, a text box will appear that will provide the definition of the word or the full terminology for abbreviated words. This
additional information is a web-based feature and will not appear in a printed version of the guideline.

Printing Guideline Materials
Each page of the guideline has several options for printing at the top right corner of the page. You may also print entire sections
of the guideline (i.e. Introduction, Recommendations, Algorithms) under Print Reports.

General Information and Disclaimer

This nutrition practice guideline is meant to serve as a general framework for handling clients with particular health problems. It
may not always be appropriate to use these nutrition practice guidelines to manage clients because individual circumstances
may vary. For example, different treatments may be appropriate for clients who are severely ill or who have co-morbid,
socioeconomic, or other complicating conditions. The independent skill and judgment of the health care provider must always
dictate treatment decisions. These nutrition practice guidelines are provided with the express understanding that they do not
establish or specify particular standards of care, whether legal, medical, or other.

*According to the 2005 American College of Cardiology and American Heart Association (ACC/AHA) Practice Guidelines, the
term "congestive heart failure” has been replaced by "heart failure” because itis a chronic disease and the patients may not
exhibit congestion as a symptom.

Copyright 2012 @ Academy of Nutrition and Dietetics (A.N.D.), All Rights Reserved | Disclaimer
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MNT and Heart Failure

Referral to a registered dietitian for MNT is recommended
whenever an individual has heart failure. A planned initial visit
lasting at least 45 minutes and at least one to three planned
follow-up visits (at least 30 minutes each) can lead to improved
dietary pattern and quality of life and decreases in edema and
fatigue. Along with optimal pharmacological management, MNT
may also reduce hospitalizations.

Strong, Imperative
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Proteins

In assessing protein needs for patients with heart failure,
clinically stable depleted patients should have a daily intake
of at least 1.37 g protein/kg and normally nourished patients
should have a daily intake 1.12 g protein/kg in order to
preserve their actual body composition or limit the effects of
hypercatabolism. Research indicates that HF patients have
significantly higher protein needs than those without HF, as
measured by negative nitrogen balance.

Fair, Imperative



Energy

* In assessing energy needs for patients with heart failure, the
majority of studies indicate that use of indirect calorimetry
best determines energy needs. When indirect calorimetry is
not possible consider starting with usual predictive equations
and adjusting for increased catabolic state.

* Fair, Imperative



Fluid

* For patients with heart failure, fluid intake should be between
1.4 and 1.9 L (48-64 oz.) per day, depending on clinical
symptoms (i.e. edema, fatigue, shortness of breath). Fluid
restriction will improve clinical symptoms and quality of life.

* Fair, Imperative



Sodium

* For patients with heart failure, sodium intake should be less
than 2000 mg (2 g) per day. Sodium restriction will improve
clinical symptoms (i.e. edema, fatigue) and quality of life.

 *Attenzione alllaumento di mortalita potenzialmente
conseguente alla restrizione di sodio



Folate and B12

The practitioner should encourage patients with HF to consume
at least the DRI for folate through food and/or a combination of
B6, B12, and folate supplementation. Folate supplementation

given with other vitamins/minerals has been shown to have
beneficial clinical HF outcomes.

Fair, Imperative
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Thiamine Supplementation

Since diurectic use can lead to thiamine deficiency in patients
with heart failure (HF), then the practitioner should evaluate
thiamine status. The practitioner should encourage the patient
to consume at least the DRI through food and/or supplements.
The practitioner should stay alert to future research involving
thiamine.

Fair, Conditional
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Alcohol

Current limited evidence does not justify encouraging those who
do not drink alcohol to start doing so. If a patient currently
drinks alcohol, and if not contraindicated, then a maximum of
one drink per day for women and up to two drinks per day for
men may be tolerated. This level of alcohol consumption has
been demonstrated to not be harmful in heart failure patients.

Fair, Conditional
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L-Arginine, Carnitine, Coenzyme Q10 and Hawthorn

If a patient inquires about or is currently taking L-arginine,
carnitine, coenzyme Q10 or hawthorn supplements, then the
practitioner may discuss the limited evidence available regarding
clinical heart failure outcomes. Research is inconclusive. The
practitioner should stay alert to future research involving these

supplements.

Weak, Conditional
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Magnesium Supplementation

The practitioner should encourage patients with heart failure
(HF) to consume at least the DRI for magnesium through food
and/or supplements. Low levels of magnesium may be present
in patients with heart failure and irregular heart rhythms may

occur. The practitioner should stay alert to future research
involving magnesium.

Fair, Conditional
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Grazie
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