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ARTICLE INFO SUMMARY
Article history: Background & aims: There is no consensus on the best method for nutritional screening and assessment
Received 6 June 2018 in patients with heart failure (HF). This study aimed to determine which nutritional assessment method

Accepted 3 December 2018 had the highest prognostic significance for patients with HF treated in outpatient clinics. We also aimed

to identify a fast, reliable screening method for detecting malnutrition in these patients.
Keywords: Methods: This prospective study included 151 subjects that attended an outpatient HF clinic at a uni-
MNA . versity hospital. All patients completed three nutritional screening tools: the Malnutrition Universal
Ezi:ittifci‘rlll;lrscreening Screening Tool (MUST), the MNA-short form (MNA-SF), and the Malnutrition Screening Tool (MST), and
Vitamin D then, two nutritional assessment questionnaires: the Subjective Global Assessment (SGA) and the Mini
Nutritional Assessment® (MNA). Patients were followed-up for 2 years. The primary endpoint was all-

cause mortality.
Results: Malnutrition or nutritional risk was identified in 15.9% of patients with the SGA and in 25.1% of
patients with the MNA. Age, New York Heart Association (NYHA) functional class, and MNA were the only
independent all-cause death predictors after adjusting for age, gender, NYHA functional class, body mass
index, Barthel index, 25-hydroxyvitamin D concentrations, treatment with angiotensin converting
enzyme inhibitors or angiotensin II receptor blockers, and treatment with beta-blockers. The SGA could
not independently predict all-cause mortality in a multivariate analysis that included the same cova-
riates. The MNA-SF had the best sensitivity, specificity, and kappa coefficient for screening malnutrition,
based on the MNA and the SGA as references, compared to the other screening methods.
Conclusions: In our cohort, malnutrition assessed by MNA, but not by SGA, was an independent predictor
of mortality. MNA-SF showed remarkable sensitivity and specificity; thus, it might be a valuable tool for
rapidly identifying malnutrition risk in outpatients with HF.
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1. Introduction method of nutritional assessment used, whether the patients were

hospitalized, and the functional class of HF studied [1—3]. Regard-

The reported prevalence of malnutrition in patients with HF less of the method of nutritional assessment used, many studies

varies widely among different studies (25-60%) depending on the showed that malnutrition was an independent predictor of mor-

tality [1,4,5]. Currently, there is no consensus on the best method

_ ) » ) for assessing nutritional status in these patients, based on its ability

* Corresponding author. Endocrinology and Nutrition Department, Hospital ¢ qatermine the prognostic significance of malnutrition. Struc-
Universitari Germans Trias i Pujol, Carretera de Canyet s/n, 08916 Badalona, Bar- o L

celona, Spain. tured nutritional assessment tests such as Subjective Global

E-mail address: clarajoaquim@gmail.com (C. Joaquin). Assessment (SGA) or Mini Nutritional Assessment, as well as the

https://doi.org/10.1016/j.cInu.2018.12.001
0261-5614/© 2018 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.


mailto:clara.joaquim@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clnu.2018.12.001&domain=pdf
www.sciencedirect.com/science/journal/02615614
http://www.elsevier.com/locate/clnu
https://doi.org/10.1016/j.clnu.2018.12.001
https://doi.org/10.1016/j.clnu.2018.12.001
https://doi.org/10.1016/j.clnu.2018.12.001

C. Joaquin et al. / Clinical Nutrition 38 (2019) 2740—2746 2741

combination of analytical and anthropometric parameters have
been used for the diagnosis of malnutrition in patients with HF.
However, previous studies have shown that nutritional assessment
methods that are almost exclusively based on biochemical and
immunological markers are not the most suitable for patients with
HF [6]. To our knowledge there are no studies that compare MNA vs.
SGA in relation to prognostic significance in HF out-patients. In the
other hand, in order to detect patients at nutritional risk that would
require a more thorough nutritional assessment a systematic
nutritional screening is essential in all subjects. However, we lack a
widely accepted screening method for the HF population. The Eu-
ropean Society of Clinical Nutrition and Metabolism (ESPEN) rec-
ommends the use of the Malnutrition Universal Screening Tool
(MUST) for outpatient clinics and the MNA-Short Form (MNA-SF)
for testing older patients [7]. On the other hand, the Malnutrition
Screening Tool (MST) has been validated in acute hospital settings,
in oncology outpatient clinics, and in residential aged patient care
settings [8—10].

The purpose of the current study was to determine which
nutritional assessment method showed the best prognostic power
in patients with HF treated in outpatient clinics. In addition, we
aimed to identify a rapid, reliable method of screening for malnu-
trition in patients with HF. As secondary aims we wanted to eval-
uate the influence of nutritional status on physical disability and
QoL, among other clinical and analytical parameters, in a real-life
cohort of ambulatory patients with HF.

2. Methods
2.1. Study design

This observational prospective study included all subjects that
attended an outpatient HF clinic at a university hospital from June
to December 2013. All patients had an established diagnosis of HF,
according to European Society of Cardiology guidelines [11]. The
criteria for a referral from clinical practice to the HF unit have been
described previously [12,13]. We excluded patients with cancer,
acquired immune deficiency syndrome (AIDS), liver cirrhosis, and
chronic renal failure that required hemodialysis. Demographic and
clinical data were prospectively collected at enrollment. Patients
were followed-up for 2 years. The primary endpoint was all-cause
mortality at 2 years. The study was approved by the local Ethics
Committee, and informed consent was obtained from each patient.
The investigation conformed to the principles outlined in the
Declaration of Helsinki.

2.2. Nutritional screening and assessment

All subjects were evaluated at baseline by 3 nutritional
screening methods: MNA-SF [14], MUST [15], and MST [8].
Regardless of the result of the screening, the same day, patients
underwent 2 nutritional assessments with the Spanish versions of
the MNA [16] and SGA [17] questionnaires. The data to complete the
tests were obtained by a physical exam and a personal interview
conducted by a trained nutritionist. To compare the different
screening methods, we used MNA and SGA as gold standards.

Cachexia was evaluated by two different methods. In the one
hand, according to Anker definition, we identified patients with
cardiac cachexia as those with a non-intentional and non-
edematous weight loss >7.5% of the premorbid normal weight,
which occurred over a time period of <6 months [18]. In the other
hand, we also evaluated cachexia using the new definition and
terminology provided by the European Society of Clinical Nutrition
and Metabolism (ESPEN) guidelines, that considers the term
cachexia as a synonym of chronic Disease Related Malnutrition

(DRM) with inflammation. The diagnostic criteria are: malnutrition
combined with simultaneous presence of an underlying disease
and elevated serum CRP concentrations (>5 mg/L) and/or reduced
serum concentrations of albumin (<35 g/L) [19]. To identify
malnutrition for this definition we used MNA results.

No specific actions were designed for this study regarding
nutritional management. When a malnourished patient was iden-
tified, action was taken by the nutritionist that was assessing
nutritional status, and tailored recommendations were given.

2.3. Physical disability and quality of life

To assess physical disability, we used a standardized geriatric
scale known as the Barthel Index [20], which evaluates the degree
of dependence on assistance for performing the basic activities of
daily living (range 0—100).

QoL was assessed with a HF-specific QoL questionnaire, known
as the Minnesota Living with Heart Failure Questionnaire
(MLWHEFQ) [21,22]. We used the Spanish version, which has been
widely used and was prospectively validated [23—26]. Consisting of
21 questions, the MLWHFQ evaluates the impact of HF on the
physical, psychological, and social aspects of patients' lives. Re-
sponses range from O (no limitation) to 5 (maximal limitation).
Thus, global scores range from 0 to 105, and higher scores reflect
worse QoLs. When necessary, depending on the patient's reading
and writing capabilities, a HF clinic nurse assisted the patient in
completing the questionnaire [23], without altering the patient's
response or interfering with the patient's independence.

2.4. Other clinical and analytical parameters

Patient HF clinical status was based on the New York Heart
Association (NYHA) functional class and the duration of HF.

Patient physical status was evaluated with the Hand Grip
Strength test, performed three times bilaterally with the Jamar®
dynamometer (in the second handle position). For this test, the
individual was positioned with the shoulder adducted to zero de-
grees of rotation, the elbow flexed to 90°, and the wrist in the
neutral position. The average of the 3 measurements was used for
the analyses [27].

For a comprehensive assessment of nutritional status we
included blood measurements of 25-hydroxyvitamin D levels,
cholesterol, albumin, and the total lymphocyte count. Blood sam-
ples were collected by venipuncture, between 8:00 and 08:30 AM,
after an overnight fast. Total cholesterol and albumin were
extracted and measured immediately, with routine clinical chem-
istry. The plasma 25-hydroxyvitamin D concentration was
measured with the Liaison 25-hydroxyvitamin D total assay (Dia-
sorin Inc, Still-water, MN, USA), a competitive chemiluminescent
immunoassay, on the Liaison Diasorin automated analyzer. The
intra-assay and inter-assay coefficient variations were <6.3 and
9.1%, respectively; the assay sensitivity was 4 ng/mL. Vitamin D
status was considered a categorical variable, and categories were
defined with thresholds within the total concentration range of 25-
Hydroxyvitamin D. We classified deficiency as a concentration
below 20 ng/mL (50 nmol/L); insufficiency as a concentration of
20—29 ng/mL (50—72 nmol/L), and sufficiency as a concentration
>30 ng/mL (72 nmol/L), according to recommendations from the
Endocrine Society Guidelines [28].

2.5. Statistical analysis
Categorical variables are expressed as frequencies and percent-

ages. Continuous variables are expressed as the mean + standard
deviation or the median and 25th—75th percentiles. The normality
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Table 1
Demographic and clinical characteristics of patients with HF that died or survived during the follow-up period.

Characteristics Total, N = 151 Dead, N = 21 Alive, N = 130 p Value
Age (y) 68.6 + 10.9 79.24 + 6.8 66.9 + 10.5 <0.001
Male (%) 72.2 61.9 73.8 ns
BMI (kg/m?) 278+5 259+ 55 28.1 + 4.9 0.015
NT-pro BNP (pg/mL) 706.5 (245.2—1832.5) 2680 (1350—5680) 556 (205—1400) <0.005
NYHA classification (%)

I 4 0 4.6

11 834 66.7 86.2 0.014

e 12.6 333 9.2
Duration of disease (years) 6.4 (34-11) 7 (3.8—13.7) 6.4 (3.4-6.4) ns
Medication (%)

ACEI or ARB 84.8 66.7 87.7 0.013

Beta blocker 88.7 90.4 88.4 ns

Statin 68.2 71.4 67.6 ns
MNA (%)

Normal 74.8 47.6 79.2

At risk of MN or MN 25.2 52.4 20.5 0.004
SGA (%)

Normal 84.1 66.7 86.9

At risk of MN or MN 15.9 333 131 0.047
Cachexia

Anker definition (%) 5.6 5.9 5.6 ns

Chronic DRM-I (%) 0.7 0 0.8 ns
Hand grip strength, SD —0.4 (-1.07 to 0.07) -0.3(-1.5t0 0.0) —0.4 (-0.95 to 0.09) ns
Serum albumin (g/dL) 425 + 3.0 419+ 24 426 + 3.0 ns
Total cholesterol (mg/dL) 169.4 + 40.9 153.71 = 41.01 171.9 + 40.53 ns
Lymphocyte (count/mL) 1600 (1300—2100) 1300 (950—1550) 1700 (1300—2190) 0.001
Hemoglobin (g/dL) 131+ 1.6 1249 + 2.0 1322+ 15 ns
Vitamin D (ng/mL) 17.1 + 8.6 1321 £ 6.3 17.7 + 8.7 0.026
Vitamin D category (%)

Normal (%) (>30 ng/mL) 9.3 0 10.7 ns

Insufficiency (20—29 ng/mL) 22.1 10.5 239 ns

Deficiency (<20 ng/mL) 68.6 89.4 65.2 ns
Barthel index 94 + 14.2 87.6 +22.3 95.4 +12.2 0.005

Categorical values are expressed as the percentage (%) of patients; continuous values are expressed as the mean + SD or the median (25th—75th percentiles), as indicated.
BMI = body mass index; NT-pro BNP = N-terminal pro B-type natriuretic peptide; NYHA = New York Heart Association; ACEI = angiotensin converting enzyme inhibitor;
ARB = angiotensin II receptor blockers; MNA = Mini Nutritional Assessment; SGA = Subjective Global Assessment; ns: not statistically significant.

2 No patient was in NYHA functional class IV. MN = malnutrition. DRM-I = disease related malnutrition with inflammation.

of a distribution was assessed with the normal Q-Q plot. Statistical
differences between groups were assessed with the chi-square and
Fischer exact tests, for categorical variables, and with student t tests,
for continuous variables. To assess the prognostic significance of the
nutritional assessment tools, we created two separate multivariable
Cox regression models (backward stepwise), with all-cause death as
the dependent variable and the MNA or SGA score as the indepen-
dent variable. Variables that showed statistical significance in the
univariate analyses were taken as independent covariates; we also

Table 2

included several clinically relevant variables as covariates (age,
gender, NYHA functional class, BMI, 25-hydroxyvitamin D concen-
tration, Barthel index, treatment with angiotensin converting
enzyme inhibitors or angiotensin Il receptor blockers, and treatment
with beta-blockers). Cox survival curves were plotted to ascertain
the relationship between the baseline presence of malnutrition and
mortality.

To compare the different screening methods, we used MNA and
SGA as gold standards. We compared them in terms of sensitivity,

Cox regression analysis results for factors potentially related to the 2-year, all-cause mortality.

Factor 2-year all-cause death

Univariate Multivariate

HR 95%Cl p-Value HR 95%Cl p-Value
Age 1.13 1.07-1.20 <0.001 1.16 1.08—-1.25 <0.001
Sex 1.64 0.68—3.96 0.27 - — -
BMI 0.90 0.81-1.00 0.05 - - -
NYHA class 3.94 1.64—9.47 0.02 7.64 2.16-27 0.002
MNA (MN or risk of MN) 3.60 1.53-8.48 0.003 4.56 1.55-134 0.006
SGA 2.66 1.08—-6.60 0.034 - - -
Barthel index* 0.41 1.19-0.93 0.03 4.35 1.06-17.9 0.04
25(0OH)Vitamin D 0.92 0.86—0.99 0.03 - - -
ACEI or ARB 0.29 0.12—-0.69 0.006 - - -
Beta blockers 0.82 0.19-3.53 0.79 — — —

Bold values indicate factors significantly related to mortality.

BMI = body mass index; NYHA = New York Heart Association; MNA = Mini Nutritional Assessment; MN = malnutrition; ACEI = angiotensin converting enzyme inhibitor;

ARB = angiotensin II receptor blockers. p-Values were based on Cox regression analysis.

2 Log(n)-transformed.
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specificity, predictive values, reasons of verisimilitude, kappa cor-
relation index, and the area under the receptor-operating charac-
teristic (ROC) curve. Positive predictive values were calculated by
dividing true positives by all positive values; negative predictive
values were calculated by dividing true negatives by all negative
values; precision was calculated by dividing true positives and true
negatives by all results; sensitivity was calculated by dividing true
positives by true positives and false negatives; and specificity was
calculated by dividing true negatives by true negatives and false
positives. Statistical analyses were performed with IBM SPSS Sta-
tistics 20.0 (IBM SPSS Inc, Chicago, IL). A two-sided p-value <0.05
was considered significant.

3. Results
3.1. Nutritional assessment and survival

We prospectively enrolled 151 consecutive ambulatory pa-
tients with HF. Table 1 shows baseline demographic, clinical,
and analytical data for the total studied population, and for
patients that had died (N = 21; 13.9%) or survived at the end of
the 2-year follow-up. Malnutrition or nutritional risk was
identified in 15.9% of patients with the SGA and 25.1% of patients
with the MNA, administered at baseline. Cardiac cachexia was
present in 5.6% of subjects by Anker and cols definition. When
we analyzed chronic DRM with inflammation/cachexia by ESPEN
definition, this was present in only 0.7% of our patients. Mor-
tality did not differ between patients with and without cachexia
identified by Anker or ESPEN definitions. Low circulating 25-
hydroxyvitamin D levels were observed in 90.7% of patients;
68.6% had vitamin D deficiency and 22.1% had vitamin D insuf-
ficiency. Subjects that died during follow-up had a lower mean
25-hydroxyvitamin D concentration at baseline compared to
those that survived (13.21 + 6.3 ng/mL vs. 17.7 + 8.7 ng/mL;
p = 0.026). None of the patients that died had vitamin D
sufficiency.

The multivariate analysis (Table 2) included age, sex, NYHA
functional class, BMI, Barthel index, 25-hydroxyvitamin D con-
centrations, treatment with angiotensin converting enzyme in-
hibitors or angiotensin II receptor blockers, and treatment with
beta-blockers. The only independent all-cause death predictors
were age (HR 1.16, 95%CI: 1.08—1.25; p < 0.001), NYHA functional
class (HR 7.63, 95%CI: 2.16—26.96; p = 0.002), Barthel index (HR
4.34, 95%Cl: 1.05—17.88; p = 0.042), and MNA (HR 4.55, 95%Cl:
1.55—13.37; p = 0.006). Figure 1A shows survival curves for patients
with HF, grouped according to the MNA categories. Even after
adjusting for other risk factors (age, sex, NYHA functional class, and
Barthel index), malnutrition, and the risk of malnutrition were
independently associated with lower survival compared to suffi-
cient nutrition (Fig. 1B). Although malnutrition and the risk of
malnutrition identified with the SGA were also significantly asso-
ciated with all-cause mortality in the univariate analysis (HR 2.66,
95%Cl: 1.08—6.60; p = 0.034), they did not remain significant in-
dependent variables in the multivariate analysis, which included
the same covariates (Table 2).

3.2. Screening for malnutrition in patients with heart failure

MNA-SF had the best sensibility, specificity and kappa coeffi-
cient related to MNA and SGA when compared with the other
screening methods (MUST and MST) (see Fig. 2). Tables 3 and 4
show the predictive values, along with precision, sensitivity, and
specificity of the different nutritional screenings for being
malnourished or at risk of malnutrition assessed by the MNA and
SGA.
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Fig. 1. Cox survival curves for patients with heart failure, grouped according to Mini
Nutritional Assessment categories. Curves represent models that were (A) not adjusted
and (B) adjusted for the following covariates: age, sex, New York Heart Association
functional class, and the Barthel index. HR = Hazard ratio (95% confidence interval).

3.3. Influence of nutritional status on QoL, physical disability, and
other clinical and analytical parameters

Table 5 shows that patients diagnosed as malnourished or at risk
of malnutrition (based on the MNA) were more frequently physi-
cally disabled and had a worse QoL than those considered well
nourished. Malnourishment and risk of malnutrition were also
associated with lower BMI, hand grip strength, lymphocyte count,
and lower hemoglobin levels. Vitamin D concentrations did not
differ between malnourished and well-nourished groups. Never-
theless, no patients in the malnourished/at risk of malnutrition
group had sufficient vitamin D levels.
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Fig. 2. Receiver operating characteristic curve analysis for comparing different
screening methods with MNA as reference. Areas under the curves of sensitivity and
specificity were compared. MNA-SF = Mini Nutritional Assessment short form;
MUST = malnutrition universal screening tool; MST = malnutrition screening tool.

4. Discussion

In the present study we found that nutritional status, assessed
by MNA, but not by SGA, was an independent predictor of survival
in patients with HF that attended our outpatient clinic. To our
knowledge this is the first study that compares MNA with SGA in
relation to prognostic significance in heart failure out-patients.
Bonilla-Palomas et al. also observed that malnutrition assessed by
MNA is a good predictor of all-cause mortality among patients that
were hospitalized and, more recently, in patients that attended an
outpatient clinic [1,29]. Moreover, the patients we identified as
malnourished or at risk of malnutrition, based on the MNA, were
more often physically disabled and had a worse quality of life than
well-nourished patients. To our knowledge, only one previous
study has evaluated the relationship between malnutrition and QoL
in patients with HF. That study found an inverse correlation be-
tween the MNA-SF and the MLHFQ score [30]. Some studies in

Table 3
Diagnostic evaluation of three different screening methods for detecting malnour-
ishment or the risk of malnutrition, with the MNA as reference.

Diagnostic parameter MNA-SF (%) MUST (%) MST (%)
Positive predictive value 79.4 72.2 54.5
Negative predictive value 90.5 81.2 79.8
Sensitivity 71 34.2 315
Specificity 93.8 95.5 91.1
Kappa-value 0.67 0.36 0.26
p-Value <0.001 <0.001 0.001

MNA = Mini Nutritional Assessment; MNA-SF = Mini Nutritional Assessment short
form; MUST = malnutrition universal screening tool; MST = malnutrition screening
tool.

Table 4
Diagnostic evaluation of three different screening methods for detecting malnour-
ishment or the risk of malnutrition, with the SGA as reference.

Diagnostic parameter MNA-SF (%) MUST (%) MST (%)
Positive predictive value 55.8 833 36.3
Negative predictive value 95.7 93.2 87.5
Sensitivity 79.1 62.5 333
Specificity 88.1 97.6 88.9
Kappa-value 0.66 0.65 0.23
p-Value <0.001 <0.001 0.004

SGA = Subjective Global Assessment; MNA-SF = Mini Nutritional Assessment short
form; MUST = malnutrition universal screening tool; MST = malnutrition screening
tool.

other diseases have shown that interventions designed to improve
nutritional status could lead to significant improvement in QoL
[31]. Considering this, an accurate nutritional assessment and
intervention might also be very useful for patients with HF
Nonetheless, future research should be used to confirm the links
between different nutritional interventions and QoL.

In HF out-patients, other authors have reported different
malnutrition rates than those found in this study, probably due to
differences in the evaluation methods employed [32]. Comparing
results from different malnutrition studies in these patients will
continue to be difficult, until a gold standard for nutritional
assessment is standardized for this population. As previously
commented, nutritional assessment methods that are almost
exclusively based on biochemical and immunological markers are
not the most suitable for patients with HF. Indeed, alterations in
albumin, lymphocytes, and cholesterol concentrations may be
caused by changes in hydration and inflammation states, or they
may occur secondary to treatment, such as statins [6].

For all the reasons mentioned above, the MNA might be a good
method for assessing nutritional status in patients with HF, since its
result has implications in the prognosis, QoL and physical disability
of these patients. Moreover, the MNA questionnaire provides
valuable information about the patient's dietary habits and data
that can guide the nutritional treatment approach. Therefore, in our
opinion, the MNA should be considered the gold standard for
identifying malnutrition in this population.

However, due to the burden of care that currently exists in
ambulatory patient HF units, it is necessary to establish a rapid,
simple screening test that does not require prior training, which
could be used in daily clinical practice. This screening test should
identify patients at nutritional risk that might benefit from a more
detailed nutritional evaluation. To the best of our knowledge, this
was the first study to evaluate different methods for screening
nutritional status in ambulatory patients with HF, compared to a
reference nutritional assessment method that has shown to have a
prognostic significance in HF patients. Based on the sensitivity and
specificity of the screening tests, with the MNA and SGA as refer-
ences, we found that the MNA-SF was a better screening method
than the MUST or MST. Therefore, we consider that the evaluation
of patients with HF should systematically include the MNA-SF.
Patients identified as malnourished or at risk of malnutrition
should then be referred to a specialized consultation to receive a
more accurate assessment of nutritional status and to determine
adequate nutritional support.

Cardiac cachexia defined by Anker and cols was identified as an
independent risk factor for mortality in patients with HF [18].
However, this could not be demonstrated in our study, nor with
cachexia defined by ESPEN as chronic DRM with inflammation.
Since most of the subjects in our study were in NYHA class I, we
observed a limited number of patients with cachexia, which could
justify these findings. Furthermore, the difficulty of assessing non-
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Table 5
Comparison of clinical and laboratory characteristics according to nutritional status, based on the MNA as reference.
Characteristic Malnutrition or at risk Well nourished, N = 108 p
of malnutrition, N = 32
BMI (kg/m?) 254 + 45 28.6 + 4.9 <0.0001
Lymphocyte count 1350 (1000—2000) 1600 (1300—2100) 0.031
Hemoglobin (g/L) 125+ 13 140 +59 0.011
Vitamin D (ng/mL) 14.69 + 6.39 17.88 +9.07 0.10
Vitamin D category (%)
Normal (%) (>30 ng/mL) 0 12.03
Insufficiency (20—29 ng/mL) 21.87 22.22 0.09
Deficiency (<20 ng/mL) 78.12 65.74
Hand grip strength, SD -1.0+0.7 —-04 + 0.8 0.001
Functionally dependent (%) (BI < 100) 47.4 159 <0.0001
QoL (MLHFQ score) 37 (19-60) 22 (11-38) 0.002

Categorical values are expressed as the percentage (%) of patients; continuous values are expressed as the mean + SD or the median (25th—75th percentiles), as indicated.
MNA = Mini Nutritional Assessment; BMI = body mass index; Bl = Barthel index; QoL = quality of life; MLHFQ = Minnesota Living with Heart Failure Questionnaire.

edematous weight loss in patients with HF, could have played a role
in our results when using Anker's definition.

We also found lower levels of 25-hydroxyvitamin D at baseline
among patients that died during the follow-up compared to those
that survived. Nevertheless, 25-hydroxyvitamin D concentrations
were not associated with a poor prognosis, after adjusting for other
clinical variables. This finding suggests that 25-hydroxyvitamin D
levels in non-survivors were influenced by nutritional status.
Although the 25-hydroxyvitamin D concentrations were not
significantly different between malnourished and well-nourished
subjects, sufficient 25-hydroxyvitamin D levels were found in
none of the patients in the malnourished group and in 12.03% of the
patients in the well nourished group. Other authors have reported
similar prevalence of hypovitaminosis D in HF patients, even in
sunny climates [33,34]. Moreover, some studies have shown that
patients with both HF and a vitamin D deficiency had an exceed-
ingly high risk of morbidity and mortality, including the occurrence
of sudden cardiac death [35—37]. In our study population, the low
number of patients with vitamin D sufficiency (9.3%) might have
obscured the statistical significance of some of our findings.
Nevertheless, given the increasing evidence of the negative effects
of a vitamin D deficiency on cardiovascular risk, bone health, and
muscle function, a systematic determination of 25-hydroxyvitamin
D levels should be considered in patients with HF treated in
outpatient clinics [38].

There were several limitations in our study. First, nutritional
evaluations were performed only once, at the time of admission;
therefore, we had no data on the changes in nutritional status
during the study period. Second, the follow-up periods were only
moderately long; therefore, further study is required for long-term
observations. Third, in evaluating vitamin D status, we did not have
data on parathormone values or bone mineral densitometry; thus,
we could not draw more conclusions about the consequences of
vitamin D deficiency. Patients that died during the follow up were
less frequently treated with ACE inhibitors/ARBs. We double-
checked our data, and all the patients that were not treated with
these drugs had a contraindication for it and were treated instead
with hydralazine and nitrates. Nevertheless, when we included ACE
inhibitors/ARAII in the multivariate analysis, they were no longer
independent survival predictors.

5. Conclusions

This study showed that malnutrition assessed by MNA, but not
by SGA, was an independent predictor of mortality in HF out-
patients, and also had implications in QoL and physical disability,
thus, a nutritional assessment with MNA would be essential for

evaluating ambulatory patients with HF. However, due to the
burden of care that currently exists in ambulatory HF units, it is
necessary to establish a rapid, simple nutritional screening test.
This study showed that nutritional screening with the MNA-SF has
remarkable sensitivity and specificity and therefore represents a
valuable tool for rapid, reliable identification of the risk of malnu-
trition in HF out-patients. In conclusion, this study allows posi-
tioning the MNA and screening with the MNA-SF as preferred
methods for daily use in patients with HF that receive outpatient
treatments. Future research is needed to demonstrate the links
between nutritional interventions and improvements in prognosis,
QoL, and disability in HF patients.

Conflict of interest

The authors declare that there are no conflicts of interest.

Funding sources

This work was supported by grants from Generalitat de Cata-
lunya (SGR 2014, CERCA Programme and PERIS Programme,
Departament de Salut SLT002/16/00209), Red de Terapia Celular —
TerCel (RD16/0011/0006), and CIBER Cardiovascular (CB16/11/
00403), as part of the Plan Nacional de I + D + I, and it was
cofunded by ISCIII-Sudirecciéon General de Evaluacion, the Fondo
Europeo de Desarrollo Regional, and the “La Caixa” Banking Foun-
dation. This work as developed within the AdvanceCat project, with
the support of ACCIO (Catalonia Trade & Investment; Generalitat de
Catalunya), under the Catalonian European Regional Development
Fund (ERDF) operational program, 2014—2020.

References

[1] Bonilla-Palomas JL, Gamez-Lopez AL, Anguita-Sanchez MP, Castillo-
Dominguez JC, Garcia-Fuertes D, Crespin-Crespin M, et al. Impact of malnu-
trition on long-term mortality in hospitalized patients with heart failure. Rev
Esp Cardiol 2011;64(9):752—8.

Kohashi K, Morisawa T, Kosugi M, Endoh I, Kusama Y, Atarashi H, et al.
Nutritional status is associated with inflammation and predicts a poor
outcome in patients with chronic heart failure. ] Atheroscler Thromb
2016;23(6):713-27.

Yamauti AK, Ochiai ME, Bifulco PS, de Aratdjo MA, Alonso RR, Ribeiro RH, et al.
Subjective global assessment of nutritional status in cardiac patients. Arq Bras
Cardiol 2006;87(6):772—7.

Gastelurrutia P, Lupoén J, de Antonio M, Zamora E, Domingo M, Urrutia A, et al.
Body mass index, body fat, and nutritional status of patients with heart fail-
ure: the PLICA study. Clin Nutr 2015;34(6):1233—8.

Gastelurrutia P, Lup6n ], Domingo M, Ribas N, Noguero M, Martinez C, et al.
Usefulness of body mass index to characterize nutritional status in patients
with heart failure. Am J Cardiol 2011;108:1166—70.

Guerra-Sanchez L, Martinez-Rincon C, Fresno-Flores M. Nutritional screening
in heart failure patients: 5 methods review. Nutr Hosp 2015;31(6):2783—5.

[2

3

[4

(5

(6


http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref1
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref2
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref2
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref2
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref2
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref2
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref3
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref3
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref3
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref3
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref4
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref4
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref4
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref4
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref4
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref5
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref5
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref5
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref5
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref5
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref6
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref6
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref6

2746

[7]
8

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

C. Joaquin et al. / Clinical Nutrition 38 (2019) 2740—2746

Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for nutrition
screening 2002. Clin Nutr 2003;22(4):415-21.

Ferguson M, Capra S, Bauer ], Banks M. Development of a valid and reliable
malnutrition screening tool for adult acute hospital patients. Nutrition 1999
Jun;15(6):458—64.

Isenring E, Cross G, Daniels L, Kellett E, Koczwara B. Validity of the malnu-
trition screening tool as an effective predictor of nutritional risk in oncology
outpatients receiving chemotherapy. Support Care Cancer 2006 Nov;14(11):
1152—6. Epub 2006 Apr 19.

Isenring EA, Bauer ]D, Banks M, Gaskill D. The malnutrition screening tool is a
useful tool for identifying malnutrition risk in residential aged care. ] Hum
Nutr Diet 2009 Dec;22(6):545—50.

Dickstein K, Cohen-Solal A, Filippatos G, McMurray JJ, Ponikowski P, Poole-
Wilson PA, et al., ESC Committee for Practice Guidelines. ESC guidelines for
the diagnosis and treatment of acute and chronic heart failure 2008: the Task
Force for the diagnosis and treatment of acute and chronic heart failure 2008
of the European Society of Cardiology. Developed in collaboration with the
heart failure association of the ESC (HFA) and endorsed by the European
Society of Intensive Care Medicine (ESICM). Eur Heart ] 2008;10:933—89.
Zamora E, Lupon ], Vila ], Urrutia A, de Antonio M, Sanz H, et al. Estimated
glomerular filtration rate and prognosis in heart failure: value of the modi-
fication of diet in renal disease study-4, chronic kidney disease epidemiology
collaboration, and Cockroft-Gault formulas. ] Am Coll Cardiol 2012;59(19):
1709-15.

Gastelurrutia P, Lup6n |, de Antonio M, Urrutia A, Diez C, Coll R, et al. Statins in
heart failure: the paradox between large randomized clinical trials and real
life. Mayo Clin Proc 2012;87(6):555—60.

Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for under-
nutrition in geriatric practice developing the short-form mini-nutritional
assessment (MNA-SF). ] Gerontol A: Biol Sci Med Sci 2001;56(6):M366—72.
Malnutrition universal screening tool. 2015. Available from: http://www.
bapen.org.uk/pdfs/must/must_full.pdf [accessed 24.03.15].

Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional status of the elderly: the
mini nutritional assessment as part of the geriatric evaluation. Nutr Rev
1996;54(1):559.

Detsky AS, McLaughlin JR, Baker JP, Johnston N, Whittaker S, Mendelson RA,
et al. What is subjective global assessment of nutritional status? ] Parenter
Enteral Nutr 1987;11:8—13.

Anker SD, Coats AJ. Cardiac cachexia: a syndrome with impaired survival and
immune and neuroendocrine activation. Chest 1999 Mar;115(3):836—47.
Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC, et al.
ESPEN guidelines on definitions and terminology of clinical nutrition. Clin
Nutr 2017 Feb;36(1):49—64.

Mahoney FI, Barthel D. Functional evaluation: the Barthel index. Maryland
State Med ] 1965;14:56—61.

Morcillo C, Aguadoa O, Delasa |, Rosella F. Utility of the Minnesota living with
heart failure questionnaire for assessing quality of life in heart failure patients.
Rev Esp Cardiol 2007;60:1093—6.

Rector TS, Kubo SH, Cohn ]JN. Validity of the Minnesota living with heart
failure questionnaire as a measure of therapeutic response to enalapril or
placebo. Am ] Cardiol 1994;71:1106—7.

Lupdn J, Gastelurrutia P, de Antonio M, Gonzalez B, Cano L, Cabanes R, et al.
Quality of life monitoring in ambulatory heart failure patients: temporal
changes and prognostic value. Eur ] Heart Fail 2013 Jan;15(1):103—9.

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

(34]

[35]

(36]

[37]

(38]

Garin O, Soriano N, Ribera A, Ferrer M, Pont A, Alonso J, et al., Grupo IC-QoL.
Validation of the Spanish version of the Minnesota living with heart failure
questionnaire. Rev Esp Cardiol 2008;61:251—9.

Naveiro-Rilo JC, Diez-Juarez DM, Romero Blanco A, Rebollo-Gutiérrez F,
Rodriguez-Martinez A, Rodriguez-Garcia MA. Validation of the Minnesota
living with heart failure questionnaire in primary care. Rev Esp Cardiol
2010;63:1419-27.

Parajon T, Lupdn J, Gonzdlez B, Urrutia A, Altimir S, Coll R, et al. Use of the
Minnesota living with heart failure quality of life questionnaire in Spain. Rev
Esp Cardiol 2004;57:155—60.

Fess EE. Grip strength. In: Casanova ]S, editor. Clinical assessment recom-
mendations. 2. Chicago: American Society of Hand Therapists; 1992. p. 41-5.
Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley DA,
Heaney RP, et al. Evaluation, treatment, and prevention of vitamin D defi-
ciency: an Endocrine Society clinical practice guideline. ] Clin Endocrinol
Metab 2011;96(7):1911-30.

Bonilla Palomas JL, Gdmez Lépez AL, Moreno Conde M, Lépez Ibdnez MC,
Castellano Garcia P, Rdez Ruiz CJ, et al. Impact of malnutrition on long-term
mortality in outpatients with chronic heart failure. Nutr Hosp 2017 Nov
14;34(5):1382—9.

Sargento L, Satendra M, Almeida I, Sousa C, Gomes S, Salazar F, et al. Nutri-
tional status of geriatric outpatients with systolic heart failure and its prog-
nostic value regarding death or hospitalization, biomarkers and quality of life.
J Nutr Health Aging 2013 Apr;17(4):300—4.

Rasheed S, Woods RT. Malnutrition and quality of life in older people: a
systematic review and meta-analysis. Ageing Res Rev 2013 Mar;12(2):561—-6.
Nakagomi A, Kohashi K, Morisawa T, Kosugi M, Endoh I, Kusama Y, et al.
Nutritional status is associated with inflammation and predicts a poor
outcome in patients with chronic heart failure. ] Atherosclerosis Thromb
2016;23(6):713-27.

Kim DH, Sabour S, Sagar UN, Adams S, Whellan DJ. Prevalence of hypo-
vitaminosis D in cardiovascular disease (from the National Health and
Nutrition Examination Survey 2001-2004). Am ] Cardiol 2008;102:
1540—4.

Ameri P, Ronco D, Casu M. High prevalence of vitamin D deficiency and its
association with left ventricular dilation: an echocardiography study in
elderly patients with chronic heart failure. Nutr Metab Cardiovasc Dis
2010;20:633—-40.

Schierbeck LL, Jensen TS, Bang U, Jensen G, Kober L, Jensen JE. Parathyroid
hormone and vitamin D—markers for cardiovascular and all-cause mortality
in heart failure. Eur ] Heart Fail 2011;13:626—32.

Pilz S, Marz W, Wellnitz B. Association of vitamin D deficiency with heart
failure and sudden cardiac death in a large cross-sectional study of patients
referred for coronary angiography. J Clin Endocrinol Metab 2008;93:
3927-35.

Liu L, Chen M, Hankins SR. Serum 25-hydroxyvitamin D concentration and
mortality from heart failure and cardiovascular disease, and premature
mortality from all-cause in United States adults. Am ] Cardiol 2012;110:
834-9.

Wimalawansa SJ. Non-musculoskeletal benefits of vitamin D. ] Steroid Bio-
chem Mol Biol 2018 Jan;175:60—81.


http://refhub.elsevier.com/S0261-5614(18)32566-4/sref7
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref7
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref7
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref8
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref8
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref8
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref8
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref9
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref9
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref9
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref9
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref9
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref10
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref10
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref10
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref10
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref11
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref12
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref13
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref13
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref13
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref13
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref13
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref14
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref14
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref14
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref14
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref14
http://www.bapen.org.uk/pdfs/must/must_full.pdf
http://www.bapen.org.uk/pdfs/must/must_full.pdf
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref16
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref16
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref16
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref17
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref17
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref17
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref17
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref18
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref18
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref18
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref19
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref19
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref19
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref19
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref20
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref20
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref20
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref21
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref21
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref21
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref21
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref21
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref22
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref22
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref22
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref22
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref23
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref24
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref24
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref24
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref24
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref25
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref26
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref27
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref27
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref27
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref28
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref28
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref28
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref28
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref28
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref29
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref30
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref30
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref30
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref30
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref30
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref31
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref31
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref31
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref32
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref32
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref32
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref32
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref32
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref33
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref34
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref34
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref34
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref34
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref34
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref35
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref35
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref35
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref35
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref35
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref36
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref37
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref37
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref37
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref37
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref37
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref38
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref38
http://refhub.elsevier.com/S0261-5614(18)32566-4/sref38

	Mini nutritional assessment is a better predictor of mortality than subjective global assessment in heart failure out-patients
	1. Introduction
	2. Methods
	2.1. Study design
	2.2. Nutritional screening and assessment
	2.3. Physical disability and quality of life
	2.4. Other clinical and analytical parameters
	2.5. Statistical analysis

	3. Results
	3.1. Nutritional assessment and survival
	3.2. Screening for malnutrition in patients with heart failure
	3.3. Influence of nutritional status on QoL, physical disability, and other clinical and analytical parameters

	4. Discussion
	5. Conclusions
	Conflict of interest
	Funding sources
	References


