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Background & aims: Polymorbidity (also known as multimorbidity) e defined as the co-occurrence of at
least two chronic health conditions e is highly prevalent, particularly in the hospitalized population.
Nonetheless, clinical guidelines largely address individual diseases and rarely account for polymorbidity.
The aim of this project was to develop guidelines on nutritional support for polymorbid patients hos-
pitalized in medical wards.
Methods: The methodology used for the development of the current project follows the standard
operating procedures for ESPEN guidelines. It started with an initial meeting of the Working Group in
January 2015, where twelve key clinical questions were developed that encompassed different aspects of
nutritional support: indication, route of feeding, energy and protein requirements, micronutrient re-
quirements, disease-specific nutrients, timing, monitoring and procedure of intervention. Systematic
literature searches were conducted in three different databases (Medline, Embase and the Cochrane
Library), as well as in secondary sources (e.g. published guidelines), until April 2016. Retrieved abstracts
were screened to identify relevant studies that were used to develop recommendations, which were
followed by submission to Delphi voting rounds.
Results: From a total of 4532 retrieved abstracts, 38 relevant studies were analyzed and used to generate
a guideline draft that proposed 22 recommendations and four statements. The results of the first online
voting showed a strong consensus (agreement of >90%) in 68% of recommendations and 75% of state-
ments, and consensus (agreement of >75e90%) in 32% of recommendations and 25% of statements.
y b-methylbutyrate; CG, Control Group; DRM, disease-related malnutrition; EN, enteral nutrition; GEB, Guidelines
on Group; LOS, length of hospital stay; MNA(-sf), Mini Nutritional Assessment (short form); NRS 2002, Nutritional Risk
, population of interest, interventions, comparisons, outcomes; PN, parenteral nutrition; QoL, quality of life; REE, resting
SGA, Subjective Global Assessment; SIGN, Scottish Intercollegiate Guidelines Network; TEE, total energy expenditure;
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At the final consensus conference, a consensus greater than 89% was reached for all of the
recommendations.
Conclusions: Despite the methodological difficulties in creating non-disease specific guidelines, the ev-
idence behind several important aspects of nutritional support for polymorbid medical inpatients was
reviewed and summarized into practical clinical recommendations. Use of these guidelines offer an
evidence-based nutritional approach to the polymorbid medical inpatient and may improve their
outcomes.

© 2017 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

1.1. What is the definition of polymorbidity?

Although there is no universally accepted definition of poly-
morbidity (also known as multimorbidity), some authors define it
as being the co-occurrence of at least two chronic health conditions
in the same person. That is also the definition used for the purposes
of this guideline, based on literature recommendations [1e3] and
discussions within the guideline Working Group (WG).
inical question and recommendatio
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The health and nutrition implications of suffering from more
than one disease at the same time differ from the corresponding
interactions between disease and aging. Polymorbidity is often,
but not necessarily, observed in older persons, in contrast to the
geriatric context when multimorbidity is always combined with
functional limitations and other age-related degenerative expres-
sions. As life expectancy increases and individuals acquire a vari-
ety of chronic illnesses, polymorbidity becomes one of the main
challenges that many healthcare and social services face
worldwide.
n(s)/statement(s)

screening and/or assessment versus no screening and/or assessment improve
?

ick and simple nutritional screening method using different validated tools should be
patients at risk, a more detailed assessment should be performed and a treatment plan
ly adequate nutritional therapy and to define quality outcome measures of success.
consensus (100% agreement)

nutritional requirements can be met orally, does the use of oral nutritional
t nutritional counseling, versus no ONS, improve outcomes?

npatients or those at high risk of malnutrition who can safely reach their nutritional
y and protein shall be considered to improve their nutritional status and quality of life.
consensus (95% agreement)

npatients or those at high risk of malnutrition, nutrient-specific ONS should be
n muscle mass, reduce mortality or improve quality of life.
nsus (89% agreement)

are malnourished or at high risk of malnutrition and can safely reach their nutritional
nsidered as a cost-effective way of intervention towards improved outcomes.
consensus (95% agreement)
uirements cannot be met orally, does the use of enteral nutrition (EN)
PN) (total or supplemental) result in improved outcomes in polymorbid

se nutritional requirements cannot be met orally, EN can be administered. In these
PN because of a lower risk of infectious and non-infectious complications.
consensus (100% agreement)
uirements with a prediction equation versus a weight-based formula improve
requiring nutritional support?
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(continued )

Topic Clinical question and recommendation(s)/statement(s)

population at high risk of refeeding syndrome.
(Grade of recommendation GPP) e strong consensus (100% agreement)

Protein requirements 5. Do protein targets higher than 1.0 g/kg BW/day versus a lower target improve outcomes in polymorbid
inpatients requiring nutritional support?
Recommendation 5.1
Polymorbid medical inpatients requiring nutritional support shall receive a minimum of 1.0 g of protein/kg of body weight per
day in order to prevent body weight loss, reduce the risk of complications and hospital readmission and improve functional
outcome. (Grade of recommendation A) e strong consensus (95% agreement)

Micronutrients requirements 6. In patients exclusively fed orally, does the supplementation of micronutrients (vitamins and trace elements)
compared to no supplements improve outcomes in polymorbid inpatients?
Recommendation 6.1
In polymorbid medical inpatients exclusively fed orally adequate intake of micronutrients (vitamins and trace elements) to
meet daily estimated requirements should be ensured. (Grade of recommendation GPP)e strong consensus (100% agreement)
Recommendation 6.2
Polymorbid medical inpatients exclusively fed orally with documented or suspected micronutrient deficiencies should be
repleted.
(Grade of recommendation GPP) e strong consensus (93% agreement)

Disease-specific nutrients 7. Does disease-specific nutritional supplementation (e.g. fibre, omega 3 fatty acids, BCAA, glutamine, etc.) versus
standard formulations improve outcomes in polymorbid inpatients?
Recommendation 7.1
In polymorbid medical inpatients with pressure ulcers, specific amino-acids (arginine and glutamine) and b-hydroxy b-
methylbutyrate (ßHMB) can be added to oral/enteral feeds to accelerate the healing of pressure ulcers.
(Grade of recommendation 0) e consensus (90 % agreement)
Recommendation 7.2
In polymorbid medical older inpatients requiring enteral nutrition, formulas enriched in a mixture of soluble and insoluble
fibers can be used to improve bowel function.
(Grade of recommendation 0) e strong consensus (95% agreement)

Timing 8. Does early nutritional support (i.e. provided less than 48 h post hospital admission) compared to later
nutritional support improve outcomes in polymorbid inpatients?
Recommendation 8.1
Early nutritional support (i.e. provided in less than 48 hours post hospital admission) compared to later nutritional support
should be performed in polymorbid medical inpatients, as sarcopenia could be decreased and self-sufficiency could be
improved (Grade of recommendation B) e strong consensus (95% agreement)
9. Does the continued use of nutritional support after discharge compared to nutritional support during inpatient
stay alone affect the outcomes of polymorbid inpatients?
Recommendation 9.1
In malnourished polymorbid medical inpatients or those at risk of malnutrition nutritional support shall be continued after
hospital discharge in order to maintain or improve body weight and nutritional status.
(Grade of recommendation A) e strong consensus (95% agreement)
Recommendation 9.2
In malnourished polymorbid medical inpatients or those at high risk of malnutrition, nutritional support should be continued
post hospital discharge to maintain or improve functional status and quality of life.
(Grade of recommendation B) e strong consensus (95% agreement)
Recommendation 9.3
In polymorbid medical inpatients at high risk of malnutrition or with established malnutrition aged 65 and older, continued
nutritional support post hospital discharge with either ONS or individualized nutritional intervention shall be considered to
lower mortality.
(Grade of recommendation A) e strong consensus (95% agreement)

Monitoring 10. Does the monitoring of physical functions, when it is possible, compared to monitoring of nutritional
parameters (e.g. body weight, energy and protein intakes) improve other outcomes in polymorbid inpatients
receiving nutritional support?
Recommendation 10.1
Nutritional parameters should be monitored to assess responses to nutritional support, while functional indices should be used
to asses other clinical outcomes (i.e., survival, quality of life) in polymorbid medical inpatients.
(Grade of recommendation B) e strong consensus (95% agreement)
11. Does meeting more than 75% of energy and/or protein requirements (as an indicator of compliance) versus a
lower percentage improve outcomes in polymorbid inpatients receiving nutritional support?
Recommendation 11.1
In polymorbid medical inpatients with reduced food intake and hampered nutritional status at least 75% of calculated energy
and protein requirements should be achieved in order to reduce the risk of adverse outcomes.
(Grade of recommendation B) e strong consensus (100% agreement)
Recommendation 11.2
Energy and protein fortified foods can be used in order to reach those relevant energy and protein targets in polymorbid
medical inpatients.
(Grade of recommendation 0) e strong consensus (100% agreement)

Procedure of intervention 12. Do organizational changes in nutritional support (e.g. intervention of a steering committee, implementation of
protectedmealtimes, different budget allocation) versus no changes improve outcomes of polymorbid inpatients?
Recommendation 12.1
Organizational changes in nutritional support provision should be implemented for polymorbid medical inpatients who are
malnourished or at risk of malnutrition. In particular, interventions that ensure the provision of fortified menus for at-risk
patients, establishing a nutrition support team and the use of multi-disciplinary nutrition protocols should be implemented.
(Grade of recommendation B) e strong consensus (100% agreement)

Non-PICO questions, under
section “Discussion”

a) Does underlying disease have an impact on expected outcome from nutritional support?
Statement a.1

(continued on next page)
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(continued )

Topic Clinical question and recommendation(s)/statement(s)

The severity of acute-phase response may be used by clinicians as part of the criteria for selecting patients for nutritional
screening, follow-up, and intervention.
(Level of evidence 1+) e strong consensus (100% agreement)
Statement a.2
Inadequate nutritional intake is common, and patient factors contributing to poor intake should be considered in designing
nutritional interventions. Energy and protein intake are frequently inadequate to meet requirements in most older acute
medical inpatients, worsening malnutrition during hospitalization and leading to poor outcomes. Poor intake is associated
with several common patient/environmental characteristics, such as disease severity, symptoms compromising intake,
anorexia, bedridden, hospital routines, dietary habits and possible therapeutic diets adopted at home.
(Level of evidence 4) e strong consensus (100% agreement)
b) How long should nutritional support be given in order to have an impact on the clinical course in a polymorbid
patient?
Statement b
Although there is evidence to recommend the continued nutritional support post-hospital discharge on polymorbid medical
inpatients who are malnourished or at risk of malnutrition, the ideal duration of the intervention has not yet been determined.
(Level of evidence 4) e strong consensus (95% agreement)
c) Are there risks of polypharmacy and drug-nutrient interaction in polymorbid inpatients?
Statement c
In polymorbid medical inpatients there is an important possibility of drug-drug or drug-nutrient interactions that needs to be
taken into account, by establishing a pharmacist-assisted management plan for any interactions.
(Level of evidence 3) e consensus (90% agreement)

F. Gomes et al. / Clinical Nutrition xxx (2017) 1e184
1.2. Why do we need to develop nutritional support guidelines for
polymorbid medical inpatients?

As stated by Lefevre et al., “we know, for example, how to
educate a diabetic patient, a chronic bronchitis patient, and a hy-
pertensive patient, but we do not know, in practical terms, how to
educate a patient with all three diseases” [1]. In fact, we do not
know if the screening, assessment and treatment of disease-related
malnutrition (DRM) in polymorbid medical inpatients should differ
from the approach used in patients with a single disease.

Polymorbidity is highly prevalent, affecting more than 70% of
the hospitalized adult population, and is associated with higher
mortality and healthcare burden [4]. Other consequences of
polymorbidity include disability, functional decline, poor quality
of life (QoL) and higher healthcare costs [3]. Whilst the preva-
lence increases with age, more than half of all people affected
with this problem are younger than 65 years [5]. In this context,
the current single-disease healthcare approach has been chal-
lenged, as clinical guidelines are largely created for individual
diseases and rarely account for polymorbidity [5]. Fried et al.
showed that clinicians struggle with the uncertainties of applying
disease-specific guidelines to their patients with multiple con-
ditions, and would therefore benefit from a number of tools to
assist them in decision making for this population [6]. Limited, if
any, accounting for polymorbidity applies to current nutritional
guidelines that focus on single diseases (e.g. nutritional support
in renal failure) or on patient groups (e.g. older adults). To date, it
is unknown whether there is a synergistic negative effect of
several diseases on nutritional status, or on clinical outcome.
Therefore, there is a need for a consensus on how to provide
nutritional support for the polymorbid medical inpatient
population.
2. Materials and methods

2.1. Pragmatic definition of polymorbidity for the current project

Guideline development is based on clinical trials that investigate
the effects of screening and nutritional support on different out-
comes. Because these population-based trials usually report an
average number of comorbidities or number of drugs/medications,
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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a pragmatic definition of the polymorbid inpatient population was
established as:

� at least 2 co-occurring chronic diseases present in at least 50% of
the study population (in a few of the studies it is stated that x%
of the study population suffers from disease A, y% of the study
population suffers from disease B, and so on) or, alternatively,

� a Charlson comorbidity index in the study population as being
more than 1.5 or, alternatively

� a mean number of diseases or drugs (medications) over 1.5

In many studies, only this information is provided instead of the
list of comorbidities and the proportion of the study population
affected by each disease.

Polypharmacy is considered to be an important and acceptable
marker of polymorbidity, with polypharmacy and polymorbidity
having been described as being “two sides of the same coin” [7].
Additionally, it has been shown that the greater the number of
medications, the higher the risk of weight loss [8], which suggests
that polypharmacy has a potentially negative effect on nutritional
status. The Charlson comorbidity index is the most extensively
studied comorbidity index and is considered a valid and reliable
method to measure comorbidity that can be used in clinical
research [9].

In cases of uncertainty about the way that comorbidities were
reported, the study authors were contacted in order to obtain
additional information. In the event that they could not be reached
a consensus decision within the guideline WG was taken about
whether or not to include the study. Some of the included studies
were conducted in older populations, since many polymorbid pa-
tients are also of an older age. For each included study, the criteria
used to consider the study population as being polymorbid was
recorded (and reported in the evidence table, in appendix 2).

2.2. Guideline development

The guideline WG was composed of a multidisciplinary team of
15 European specialists in nutritional support, who are the authors
of the current paper. Following the standard operating procedures
for the development of ESPEN guidelines [10], the guideline WG
had an initial meeting in Zurich, in January 2015, to discuss the
several stages of this project, and to define all of the clinical
tritional support for polymorbid internal medicine patients, Clinical



Table 2
Levels of evidence (SIGN grading system) [11].

1þþ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a
very low risk of bias

1þ Well-conducted meta-analyses, systematic reviews, or RCTs with a low
risk of bias.

1� Meta-analyses, systematic reviews, or RCTs with a high risk of bias
2þþ High quality systematic reviews of case control or cohort studies. High

quality case control or cohort studies with a very low risk of
confounding or bias and a high probability that the relationship is causal

2þ Well-conducted case control or cohort studies with a low risk of
confounding or bias and a moderate probability that the relationship is
causal

2� Case control or cohort studies with a high risk of confounding or bias
and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series
4 Expert opinion

Table 1
Inclusion and exclusion criteria.

Criteria Inclusion Exclusion

Patients characteristics - Human adults aged �18 years - Non human, �18 years, pregnant women
- Patients hospitalized in acute care wards - Patients admitted to critical/intensive care units

- Surgical patients
- Patients living on long-term care facilities
- Outpatients
- Patients receiving end of life care

- Polymorbid inpatients population as defined by
a) at least 2 co-occurring chronic diseases are present in at least 50%

of the study population
or

b) mean number of diseases or drugs/medication or the Charlson
comorbidity index in the study population as being more than 1.5

In case of uncertainties about the way comorbidities are reported, the
trials' authors are contacted in order to get more information; if contact
is not possible, the WGmakes a consensus decision about the inclusion/
exclusion of the studies.

- Healthy population
- Less than 50% of the study population has 2 co-occurring
diseases

Outcomes Nutritional outcomes (e.g. weight, energy and protein intake)
Clinical outcomes (e.g. mortality, infections)
Patient-centred outcomes (e.g. quality of life)
Healthcare resources

Language and year English; no restriction on publication year
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questions as well as the inclusion and exclusion criteria (Table 1).
Other relevant clinical questions which could not be developed in
the “PICO” format (i.e. containing the 4 elements of population of
interest, interventions, comparisons and outcomes (PICO)) have
been included in the discussion.

Twelve questions in the PICO format covering nine topics of
nutritional support (indication, route of feeding, energy and protein
requirements, micronutrients requirements, disease-specific nu-
trients, timing, monitoring, and procedure of intervention) were
developed by the WG. These questions, the search key words pro-
posed for each question, and the inclusion and exclusion criteria
were discussed within the WG, and later approved by the ESPEN
Guidelines Editorial Board (GEB).

A systematic literature search was conducted, first in secondary
sources by searching published guidelines (e.g. from the National
Institute for Health and Care Excellence, the Scottish Intercollegiate
Guidelines Network (SIGN), the American Society for Parenteral and
Enteral Nutrition) and systematic reviews potentially relevant for
each question, followed by a search in primary sources. This primary
sources searchwas conducted by the same author in three databases
(Medline, Embase and the Cochrane Library), until April 2016, using
the GEB approved search terms proposed for each question. An
example of a search strategy used can be found in Appendix 1
(“Search strategy used for question 2 in the Cochrane Library”).

For each question, the results from each database were com-
bined and exported to Endnote, followed by removal of duplicates
and exportation to aWord document, allowing a single person (one
of the WG coordinators) to undertake the screening of the final
number of abstracts, in a standardized and systematic way.

Many studies required the assessment of the full paper to
ascertain whether it met all of the inclusion criteria, and for a
proportion of the papers (n ¼ 32), the authors were contacted and
requested to provide more information, which was usually to
clarify whether their study population suffered from multiple
comorbidities. For those studies whose authors could not be
reached (n ¼ 17), 11 were included and 6 excluded, as per the WG
consensus decision.

Each WG member was allocated with one clinical question and
was responsible for: validation of the literature, quality assessment
and assignment of level of evidence for each paper relevant for the
recommendations (e.g. using SIGN checklists), generation of first
draft of recommendations, including the supporting text and grade
of recommendation.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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The classification of the literature into levels of evidence and
grades of recommendation were performed according to the SIGN
grading system [11], as exemplified in Tables 2 and 3.

A total of 4532 abstracts were screened. The details of the pri-
mary searches can be found in Table 4.

Thirty-eight studies were analyzed and included for the devel-
opment of the recommendations. An evidence table with the
number of studies allocated to each question, study details, evi-
dence of polymorbidity for each study population, study type and
level of evidence is presented in appendix 2 (“supplementary data:
evidence table”). These studies can also be identified in the present
document through the assignment of the respective evidence level
in the text below each recommendation, in bold, e.g. “Level of
evidence 2þ”.

The WG generated a guideline draft with a total of 22 recom-
mendations and 4 statements (approved by the WG and the GEB
office), which was followed by the start of the consensus procedure,
by sending that draft to the members of the ESPEN guideline
project for online voting (Delphi method) in February 2017. The
results of this online voting were a strong consensus (agreement of
>90%) in 68% of recommendations and 75% of statements, and
consensus (agreement of >75e90%) in 32% of recommendations
and 25% of statements. None of the recommendations or state-
ments reached an agreement of below 75%.

The feedback received during the online voting was used to
modify and to improve the recommendations in order to reach a
tritional support for polymorbid internal medicine patients, Clinical



Table 3
Grades and forms of recommendations (SIGN grading system) [11].

a. Grades of recommendation

A At least one meta-analysis, systematic review, or RCT
rated as 1þþ, and directly applicable to the target
population; or
A body of evidence consisting principally of studies
rated as 1þ, directly applicable to the target population,
and demonstrating overall consistency of results

B A body of evidence including studies rated as 2þþ,
directly applicable to the target population; or
A body of evidence including studies rated as 2þ,
directly applicable to the target population, and
demonstrating overall consistency of results; or
Extrapolated evidence from studies rated as 1þþ or 1þ

0 Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2þþ or 2þ

GPP Good practice points/expert consensus: Recommended
best practice based on the clinical experience of the
guideline development group

b. Forms of recommendation

Judgment Recommendation

Undesirable
consequences
clearly outweigh
desirable
consequences

Strong recommendation against

Undesirable
consequences
probably
outweigh
desirable
consequences

Conditional recommendation against

Balance between
desirable and
undesirable
consequences is
closely balanced
or uncertain

Recommendation for research and possibly conditional
recommendation for use restricted to trials

Desirable
consequences
probably
outweigh
undesirable
consequences

Conditional recommendation for

Desirable
consequences
clearly outweigh
undesirable
consequences

Strong recommendation for
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higher degree of acceptance at the final consensus meeting. The
revised text was sent to the GEB office for approval.

The recommendations and statements with an agreement equal
or lower than 90% were discussed in the final consensus meeting
Table 4
Number of abstracts retrieved for each question, in each database, and number of studie

Number of abstracts found in:

Medline Embase Cochrane

Question 1 369 737 381
Question 2 188 267 183
Question 3 318 532 327
Question 4 114 156 26
Question 5 162 220 82
Question 6 3 8 2
Question 7 116 174 102
Question 8 349 462 282
Question 9 6 4 10
Question 10 61 95 141
Question 11 18 23 7
Question 12 89 93 28

Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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(organized by ESPEN), which took place in Frankfurt/Main, Ger-
many, on the 24th April 2017. The consensus meeting was attended
also by was attended by Cees Smit (Patient advocate, European
Genetic Alliances Network (EGAN). After the voting, all of the
selected recommendations were discussed and amended as
required, and consensus greater than 89% was reached for all of the
recommendations.

3. Results

A summary of all of the clinical questions and the recommen-
dations, including the grade of recommendation and level of
consensus achieved at the final consensus conference, is presented
in appendix 3 (“supplementary data: summary of clinical questions
and recommendations”).

Question 1. Does nutritional support based on screening and/
or assessment versus no screening and/or assessment improve
outcomes in polymorbid inpatients?

Recommendation 1.1.
In polymorbid medical inpatients, a quick and simple

nutritional screening method using different validated tools
should be applied to identify malnutrition risk. In patients at
risk, a more detailed assessment should be performed and a
treatment plan should be developed, to consent an early
adequate nutritional therapy and to define quality outcome
measures of success.

Grade of recommendation B e strong consensus (100%
agreement)

Commentary:
Polymorbid medical inpatients are at high risk of malnutrition.

Several prospective cohort studies showed a prevalence of approx-
imately 40e50% in a hospitalized population of tertiary centers
[12e14]. Observational studies have shown the frequency of com-
plications in untreated at-risk patients to be three times higher than
in patients not at-risk, and furthermore length of hospital stay (LOS)
is 50% longer, which has a negative influence on clinical outcomes
[15]. Scoring systems for determining nutritional risk, such as the
Nutritional Risk Score 2002 (NRS 2002) and the Mini Nutritional
Assessment short form (MNA-sf) link nutritional risk assessment to
treatment by predicting that nutritional interventions will have a
positive influence on variable outcomes [16e19]. Both of these tools
are rapid, easily undertaken and show a high degree of content
validity and reliability, thereby making them suitable in polymorbid
inpatients including those patients with cognitive dysfunction
[20,21]. If patients screen positive a more detailed assessment
should be performed and a treatment plan should be developed. The
effectiveness of the care plan should be measured by a subsequent
monitoring including dietary intake, body weight, and measure-
ments of mental and physical function and of clinical outcome.
s included for analysis.

Included studies

Library Total (without duplicates)

1401 2
404 11
859 1
189 1
395 2
13 0
223 2
598 2
19 10
260 2
25 2
146 3

tritional support for polymorbid internal medicine patients, Clinical
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In a controlled trial, Rypkema et al. demonstrated that a stan-
dardized, early nutritional intervention in older polymorbid in-
patients at nutritional risk, determined by the MNA-sf, is effective
and does not significantly increase hospital costs. The intervention
resulted in both a more pronounced weight gain (0.92 ± 0.27 Kg in
the intervention group (IG) vs. �0.76 ± 0.28 kg in the control group
(CG), p < 0.001) and a significant lower rate of nosocomial in-
fections (23.6% vs. 36.7%, p ¼ 0.01) [22] (Level of evidence 2þ).

In a prospective, non-randomized cohort study, Jie et al. found
nutritional support was beneficial for polymorbid inpatients at
nutritional risk as defined by the NRS 2002 [13] (Level of evidence
2þ)). The overall complication rate was significantly lower in the
groupwith nutritional therapy than in the no-support group (20.3%
versus 28.1%, p ¼ 0.009), primarily because of the lower rate of
infectious complications (10.5% versus 18.9%, p < 0.001). These ef-
fects were robust after multivariate adjustment. Also in the same
study, the effects of each medical nutrition therapy were analyzed
separately, and significantly lower complication rates were found
only in patients who received enteral nutrition (EN) compared to
the group without nutritional support (8.2% vs. 28.1%, p < 0.001).

Question 2. In polymorbid inpatients whose nutritional re-
quirements can be met orally, does the use of oral nutritional
supplements (ONS), with or without nutritional counseling,
versus no ONS, improve outcomes?

Recommendation 2.1.
In malnourished polymorbid medical inpatients or those at

high risk of malnutrition who can safely reach their nutritional
requirements orally, ONS high in energy and protein shall be
considered to improve their nutritional status and quality of
life.

Grade of recommendation A e strong consensus (95%
agreement)

Commentary:
Provision of ONS high in protein and energy in acutely ill hos-

pitalized patients or inpatients at risk of developing malnutrition
has been found to improve nutritional status. Hegerova el al. con-
ducted a prospective randomized controlled trial (RCT) in 200 in-
patients from an internal medicine department and found that the
provision of ONS (combined with physiotherapy) increased the
overall nutritional intake, mainly energy (1954 ± 429 Kcal in the IG
vs. 1401 ± 364 Kcal, p < 0.001) and protein (76.3 in the IG ± 16.1 vs.
55.5 in the CG± 13.7, p < 0.001), without negatively affecting the
hospital food consumption (72.8% in the IG vs. 71.3% in the CG,
p ¼ 0.528) [23] (Level of evidence 1þþ). This supplementation
resulted in significant preservation of muscle mass (lean bodymass
difference between admission and 3 months after discharge
was �3.5 kg in CG patients, and þ1.3 in the IG) and independence
(the difference in the Barthel Index (BI) values between admission
and 3 months showed a statistically significant decline in the CG
(p < 0.01) vs. a non-significant decline in the IG). Therefore, ONS
have a supplemental role in the provision of nutrition during
hospitalization.

Gariballa et al. found in a double blind RCT with 445 hospital-
ized patients that ONS provision significantly improved nutritional
status (as indicated by the significant increase in serum albumin,
red-cell folate and plasma vitamin B12 concentrations of the IG)
and reduced the number of non-elective re-admissions in the 6-
month follow-up period (adjusted HR 0.68, 95% CI 0.49e0.94)
[24] (Level of evidence 1þþ). Similar results were also shown in
other RCTs, where ONS provision (in addition to oxandrolone pro-
vided to both intervention and control groups) resulted in im-
provements of several parameters used to assess nutritional status,
which were dependent on the level of DRM [25] (Level of evidence
1¡). Moreover, according to Starke et al., individualized nutritional
support which included the provision of ONS in malnourished
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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medical hospitalized patients resulted in improvement of their
nutritional status (mean weight change from admission to
discharge was 0.0 ± 2.9 kg in the IG vs. �1.4 ± 3.2 kg in the CG,
p ¼ 0.008) and quality of life (Short Form-36 function summary
scale was 37 ± 11% in the IG vs. 32 ± 9 in the CG %, p ¼ 0.030), and
reduction of complications during their hospital stay (4/66 in the IG
vs. 13/66 in the CG, p ¼ 0.035) [19] (Level of evidence 1þþ). Ac-
cording to Volkert et al., provision of ONS to malnourished geriatric
hospitalized patients resulted in improvements in nutritional sta-
tus (e.g. in the IG with good acceptance, the mean weight gain
was þ0.4 kg, when compared with a loss of �1.6 kg in the IG with
poor acceptance and �0.1 kg in CG) and recovery rate (e.g. in the IG
with good acceptance, the proportion of independent patients (BI
score >65 points) increased from 36% at admission to 63% at
discharge and to 72% after 6 months, and was significantly higher
compared to CG at discharge (19%, p < 0.05) and after 6 months
(39%, p < 0.05)) [26] (Level of evidence 2þ). Lastly, according to
Potter et al., in a RCT of 381 malnourished older hospitalized pa-
tients, the provision of ONS resulted in a reduction in unintentional
weight loss (p ¼ 0.003), as well as in mortality (14.7% in the IG vs.
35% in the CG, p < 0.05) when the analysis was confined to the
severely undernourished group [27] (Level of evidence 2þþ).

Recommendation 2.2.
In malnourished polymorbid medical inpatients or those at

high risk of malnutrition, nutrient-specific ONS should be
administered, when they may maintain muscle mass, reduce
mortality or improve quality of life.

Grade of recommendation B e consensus (89% agreement)
Commentary:
Several specialized nutrient specific ONS have been tested for

their effectiveness on the improvement of outcomes in hospitalized
patients. According to the NOURISH study, a multicenter RCT which
included 652 malnourished inpatients, high protein e b-Hydroxy
b-Methylbutyrate (bHMB) ONS may not yield a difference when
compared with placebo on readmission rates, but may help with
themaintenance of muscle mass during hospital stay and result in a
significant decrease in post-discharge mortality (90-day mortality
was 4.8% in the IG vs. 9.7% in the CG; RR 0.49 (95% CI 0.27e0.90),
p ¼ 0.018) [28] (Level of evidence 1þþ). In addition, provision of
ONS containing 995 Kcal frommacronutrients and covering 100% of
the RDA for healthy older adults in vitamins and minerals led to a
lower incidence of depressive symptoms (p ¼ 0.021) in older
medical inpatients, with no other effect on their cognitive perfor-
mance but with a significant positive effect on their self-reported
quality of life (i.e. the treatment effect in quality-of-life scores us-
ing the SF-36 form at 6 months was 7.0 (95% CI 0.5e3.6), p ¼ 0.04
for physical function, 10.2 (95% CI 0.1e20.2), p ¼ 0.047 for role
physical, and 7.8 (95% CI 0.0e15.5), p ¼ 0.05 for social function
domains, compared to placebo) [29,30] (Level of evidence 1þþ for
both). Although these results are interesting and promising, the
available studies remain limited.

Recommendation 2.3.
In polymorbid medical inpatients who are malnourished or

at high risk of malnutrition and can safely reach their nutri-
tional requirements orally, ONS should be considered as a cost-
effective way of intervention towards improved outcomes.

Grade of recommendation B e strong consensus (95%
agreement)

Commentary:
Early detection and intervention against DRM has been shown

to improve nutritional status and reduce complications during
hospital stay [19] and non-elective re-admissions [24,28] (Level of
evidence 1þþ for both). According to a cost-effectiveness analysis
by Philipson et al., in a retrospective study from 2000 to 2010, the
provision of ONS to malnourished medical inpatients resulted in a
tritional support for polymorbid internal medicine patients, Clinical



F. Gomes et al. / Clinical Nutrition xxx (2017) 1e188
reduction in LOS of 2.3 days (95% CI e2.42 to �2.16) that subse-
quently decreased annual hospital costs by 4734$ (95% CI e4754$
to �4714$), and reduced the readmission rate by 6.7%, from 34.3%
to 32.0% [31] (Level of evidence 2þþ). The greatest benefit was
recorded in the most severely ill patients, which was a finding in
general agreement with the “Feed Or Ordinary Diet” multi-center
RCT, in which routine ONS (independent of baseline nutritional
status) did not offer significant benefits to a mostly well-nourished
stroke patient population (OR of death or poor outcome was 1.03
(95% CI 0.91e1.17) for the overall group and 0.78 (95% CI 0.46e1$35)
in the small undernourished subgroup). This stresses the impor-
tance of focusing nutritional support on those most in need [32]
(Level of evidence 1þþ).

Question 3. In patients where nutritional requirements
cannot be met orally, does the use of enteral nutrition (EN)
compared to parenteral nutrition (PN) (total or supplemental)
result in improved outcomes in polymorbid inpatients?

Recommendation 3.1.
In polymorbid medical inpatients whose nutritional re-

quirements cannot be met orally, EN can be administered. In
these cases, the use of EN may be superior to PN because of a
lower risk of infectious and non-infectious complications.

Grade of recommendation 0 e strong consensus (100%
agreement)

Commentary:
Reaching energy goals in medical inpatients is important to pre-

ventweight loss and the loss of musclemass that may lead to poorer
functional outcomes. However, in the acute care setting many ob-
stacles may prevent patients from meeting their nutritional re-
quirements orally [33]. These obstacles include loss of appetite due to
acute illness, delayedgastric emptying causingbothnausea and early
satiety, inability to swallow, and vomiting, among others. In these
situations, use of EN or PN can help increase nutritional intake until
oral intake is sufficient [34,35]. Several randomized studies have
compared the effect of nutritional support on outcomes of medical
inpatients. A recent meta-analysis incorporating 22 RCTs conducted
inmedical inpatients found a significantly higher energy and protein
intake, as well as beneficial effects on weight when comparing
nutritional IG (including counseling and oral and enteral feeding) to
CG [36]. When the analysis was restricted to the subgroup of
malnourished patients, those receiving nutritional interventions had
lower risk for readmission and shorter hospital stays, but no signifi-
cant effect on mortality, infections and functional outcomes was
found. Other studies also used nutritional strategies with EN and/or
PN compared to usual care or other feeding strategies in the medical
inpatient setting [37e39]; these studies, however, did not directly
compare the two feeding modalities. There are also several studies
that investigated whether EN compared to PN resulted in better
outcomes.Whilemost studies examined the critical care setting [40]
and patients with acute pancreatitis [41,42], there is some observa-
tional evidence for thepolymorbidmedical inpatientpopulation [13].
This observational evidence [13] consists of one large, prospective,
non-randomized study (briefly described in the clinical question 1)
from three Institutions in the US and China including patients at
nutritional risk, as defined by the NRS 2002 score, that investigated
the outcomes of patients receiving either EN or PN to patients
without nutritional support [13] (Level of evidence: 2þ). Approxi-
mately two thirds of the patients were medical patients from the
department in respiratory and gastrointestinal diseases. Because the
study was non-randomized, the authors used multiple logistic
regressionanalysis to evaluate the influenceof nutritional supporton
the risk of infectious and non-infectious complications. Overall, the
study found a significantly lower risk of overall complications and
infectious complications associated with nutritional support
(adjustedOR0.54 (95%CI 0.38e0.77), p< 0.001 and adjustedOR0.42
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(95% CI 0.27e0.64), p < 0.001, respectively). When the nutritional
support groupwas further divided into those receiving PN and those
receiving EN, the overall complication rate and the rates of infectious
complications and non-infectious complications were significantly
lower in those patients receiving EN than in those patients with no
nutritional support (p ¼ 0.001). However, no difference in the
complication rates were found between patients with PN and pa-
tientswithnonutritional support (p¼0.29). Becauseofdifferences in
the patient population, this analysiswas also repeated in the patients
undergoing major abdominal surgery who had PN or no nutritional
support. Again, no significant difference in the complication ratewas
found between PN patients and control patients. This study has a
number of important limitations regarding the observational, non-
randomized design with important differences in study pop-
ulations between PN and EN patients (as well as no-nutritional
support patients), differences in hospital characteristics between
the Chinese und the US hospitals and the lack of a standardized
follow-up. Thus, causal inferences cannot be drawn. Still, the study
suggests that EN may be more beneficial than PN, due to fewer in-
fectious and non-infectious complications.

Although outside the scope of these guidelines, there is some
evidence from critical care demonstrating that EN compared to PN
results in lower complication risk; nonetheless, a recent meta-
analysis including 30 RCTs did not find a mortality benefit [40]. In
that meta-analysis, EN had a lower risk of both infectious compli-
cations (risk difference 8.8, 95% CI 0.0e17.5) and non-infectious
complications (risk difference 12.2, 95% CI 4.6e19.9) in the sub-
group of medical critical care patients. Similarly for pancreatitis, a
meta-analysis including 6 trials found that compared with PN, EN
was associated with a significantly lower incidence of pancreatic
infection complications (RR ¼ 0.556, 95% CI 0.436e0.709), multi-
organ failure (RR ¼ 0.395, 95% CI 0.272e0.573), surgical in-
terventions (RR ¼ 0.556, 95% CI 0.436e0.709), and mortality
(RR ¼ 0.426, 95% CI 0.238e0.764) [37].

In summary, high-quality randomized studies comparing EN
and PN in the polymorbid medical inpatient setting are scarce. Still,
when also considering high-quality evidence from critical care and
in patients with pancreatitis as well as observational evidence from
polymorbid medical patients, there are several arguments for the
use of EN as a first line therapy as compared to PN due to lower risks
for infectious and non-infectious complications.

Question 4. Does the estimation of energy requirements with
a prediction equation versus a weight-based formula improve
outcomes of polymorbid inpatients requiring nutritional
support?

Recommendation 4.1.
Energy requirements in polymorbid medical inpatients can

be estimated using indirect calorimetry (IC), a published pre-
diction equation or a weight-based formula.

Grade of recommendation 0 e strong consensus (96%
agreement)

Recommendation 4.2.
In the absence of IC, total energy expenditure (TEE) for pol-

ymorbid older patients (aged >65 years) can be estimated using
the formula 27 kcal/kg actual body weight. Resting energy
expenditure (REE) can be estimated using the formula
18e20 kcal/kg bodyweight with the addition of activity or stress
factors to estimate TEE.

Grade of recommendation 0 e strong consensus (95%
agreement)

Recommendation 4.3.a)
In the absence of IC, REE for severely underweight patients

can be estimated using the formula 30 kcal/kg body weight.
Grade of recommendation 0 e consensus (agreement 89%)
Recommendation 4.3.b)
tritional support for polymorbid internal medicine patients, Clinical
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This target of 30 kcal/kg bodyweight in severely underweight
patients should be cautiously and slowly achieved, as this is a
population at high risk of refeeding syndrome.

Grade of recommendation GPP e strong consensus (agree-
ment 100%)

Commentary:
The estimation of energy requirements is an important part of

the patient assessment process and requires the determination of
an individual's total energy expenditure (TEE) i.e. the sum of
resting energy expenditure (REE), diet-induced thermogenesis
and the energy expended during physical activity. The gold
standard to measure REE is indirect calorimetry (IC) and for TEE
the gold standard is doubly-labeled water. However, these
methods are rarely available in the clinical setting and require
considerable expertise [43]. Practitioners therefore tend to rely
on either published prediction equations (e.g. HarriseBenedict
[44] or Ireton-Jones [45]) or weight-based formulae (e.g.
25e30 kcal/kg body weight), to estimate energy requirements. In
prediction equations, energy requirements are estimated from a
number of different parameters e.g. weight, age, gender, venti-
lation status, heart rate etc.; in weight-based formulae the pre-
diction is based solely on patient body weight. No single,
validated method for estimating requirements exists, and the
evidence-base for all prediction methods currently in use is poor
[46]. In the absence of indirect calorimetry there is a debate
about which of the two estimation methods is the most valid for
use in the clinical setting. However, no studies were identified
that answered this specific question.

While both published prediction equations and weight-based
formulae provide valid estimates of energy requirements for
groups of patients, both methods are subject to significant bias and
imprecision when applied to individuals [47,48]. More than 200
prediction equations have been published in the literature, with
accuracy rates ranging from 36% to 75% when compared with in-
direct calorimetry and no single equation emerges as being the
most accurate in polymorbid medical inpatients [47]. Practitioners
should therefore exercise a considerable degree of clinical judg-
ment when determining the energy requirements of a polymorbid
medical inpatient.

This also includes the choice of activity or stress factors, which
relies on the clinical judgment, knowledge, and experience of the
individual calculating the predicted requirements e it should be
undertaken with caution since their misapplication can lead to
clinically significant errors.

Individuals requiring nutritional support range from paralyzed
and sedated, critically ill patients to fullymobile patients on theward
or in the community. To date, however, there is a relative lack of
research on the effects of illness and injury onphysical activity levels
[49] although a recent consensus document concluded that since
acute illness is usually accompanied bya decrease inphysical activity
that compensates for any increase in BMR, TEE is rarely above that of
healthy, sedentary individuals of the same sex and age [50].

In a review designed to determine the energy requirements of
frail older people [51], including polymorbid patients, 33 studies
(2450 subjects) were identified where REE was measured by indi-
rect calorimetry in subjects aged 65 years or more and the results
were compared with healthy older individuals (Level of evidence
2þþ). Only studies that measured REE by IC after a fast and at rest
were considered eligible for inclusion in the review. The mean age
was 73.0 (±6.6) years with no significant difference in BMI between
the healthy and sick cohorts (25.6 (±1.5) kg/m2 and 25.2 (±2.5) kg/
m2 respectively) and no differences in fat mass or fat-freemass. The
weighted mean for the whole group was 20.4 kcal/kg body weight
whereas the weighted mean for the polymorbid hospitalized older
group was lower at 18.5 kcal/kg body weight. The mean TEE in sick
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older individuals was 27 (±1.8) kcal/kg body weight and the
weighted physical activity level in these patients was 1.36 (±0.03)
reflecting the relative physical inactivity of this population. The
results of this review should be interpreted with caution since
relatively few data were available in the sick older individuals
(n ¼ 248) compared with the healthy older individuals (n ¼ 1970).
Furthermore the methods described in the paper failed to comply
fully with guidelines for the conduct of systematic reviews [52]. For
example, only one database (MEDLINE) was searched when it is
recommended that at least three should be searched, and only
studies published in English were included.

In a study designed to evaluate the accuracy of prediction equa-
tions against IC in hospitalized patients [47], REEwasmeasured by IC
in395 inpatients referred fornutritional support. REEmeasurements
were compared with three prediction equations including one spe-
cifically for obese individuals [44,45,53] and one weight-based for-
mula recommended by the American College of Chest Physicians
(25 kcal/kg body weight). The mean age of the population was 56
(±18) years and the mean BMI was 24 (±5.6) kg/m2. Measured REE
was 1617 (±355) kcal/day for the entire group and 1790 (±397) kcal/
day in the obese group (n¼ 51). In this study the authors concluded
that no single prediction equationwas accurate (i.e. within 90e110%
of measured REE) in the majority of the population.

In a study designed to determine the energy requirements of
severely underweight hospitalized patients [54] energy expendi-
ture was measured by IC in 14 patients. Mean BMI was 15.8 (±1.8)
kg/m2 andmean agewas 66.5 (±13.9) years. In this study mean REE
by IC was 1300 (±160) kcal/day equating to 31.4 kcal/kg body
weight. These results should be interpreted with caution since the
sample size was very small. Furthermore, patients received
continuous EN or PN during IC and thus measured energy expen-
diture included not only REE but also diet-induced thermogenesis.

This target of approximately 30 kcal/kg body weight in severely
underweight patients may need to be achieved with caution, as this
is a population at high risk of refeeding syndrome. The diagnostic
criteria and the factors proposed for screening of refeeding syn-
drome have been proposed elsewhere [55].

Clinicians should be aware of the limitations of using precise
numbers onweight-based formulae (or prediction equations) since
in all studies there is considerable variation around the effect es-
timate. They should recognize that all prediction methods are
imprecise when applied to individuals and therefore should only be
used as a starting point when estimating requirements. In fact, this
highlights the need for input from a suitable and experienced
healthcare professional to adequately assess the nutritional needs
of the patient e.g. a dietitian.

From the review of the literature it is not possible to determine
which method of estimating energy requirements (or which pre-
diction equation) is the best in terms of promoting better outcomes
in the polymorbid medical inpatient population.

Although the scope of this guideline is the general group of
polymorbid patients, the available evidence for recommendation
4.2. is limited to the subgroup of polymorbid older patients. For
further information regarding the nutritional care of older patients,
please refer to the existing ESPEN guidelines on EN [56] and PN [57]
for geriatric patients.

Question 5. Do protein targets higher than 1.0 g/kg BW/day
versus a lower target improve outcomes in polymorbid in-
patients requiring nutritional support?

Recommendation 5.1.
Polymorbidmedical inpatients requiring nutritional support

shall receive a minimum of 1.0 g of protein/kg of body weight
per day in order to prevent body weight loss, reduce the risk of
complications and hospital readmission and improve func-
tional outcome.
tritional support for polymorbid internal medicine patients, Clinical
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Grade of recommendation A e strong consensus (95%
agreement)

Commentary:
One high quality RCT [19] (Level of evidence 1þþ) and a sub-

sequent secondary analysis of the same data [58] (Level of evi-
dence 1þþ) compared the effect of protein intakes of 1 g/kg of
patient's body weight per day versus lower intakes.

The trial by Starke et al. included adult patients hospitalized in a
general medical ward, with a NRS score of 3 or more. The IG
received 1 g of protein/kg of body weight per day in the form of
individual food supply, fortified meals, in-between snacks and oral
nutritional supplements for an average of 17.0 (±10.4) days. The
control group received standard nutritional care for an average of
18.6 (±17.1) days, with a mean protein intake of 0.7 g/kg of body
weight per day.

At discharge, patients receiving 1 g of protein/kg of body weight
per day (and significantly more energy) experienced less weight
loss (0.0 (±2.9) kg vs. �1.4 (±3.2) kg, p ¼ 0.008), had an improved
functional status (SF-36 function summary scale (37 (±11) % vs. 32
(±9) %, p ¼ 0.030), a lower risk for complications (4/66 vs. 13/66,
p¼ 0.035) and a reduced number of antibiotic therapies (1/66 vs. 8/
66, p ¼ 0.033), compared to the CG patients receiving less protein
[19]. Drommer and colleagues confirmed that the number of
complications was inversely correlated with the mean daily protein
intake (p ¼ 0.017). After 6 months, patients from the IG were less
frequently readmitted to the hospital compared to the patients
from the CG (17/64 vs. 28/61, p ¼ 0.027) [19].

Although these analyses were both undertaken using the same
RCT patient data, the strong design and high methodological
quality supports the recommendation to provide at least 1 g of
protein per kg of body weight in polymorbid inpatients. Recent
guidelines from the American College of Gastroenterology about
nutritional therapy in the adult hospitalized patients [41] suggest
that protein targets as high as 1.5e2.0 g/kg body weight per day
may even be needed to optimize nutritional support. In another
recent publication evaluating practical procedures for nutritional
support of medical inpatients, the authors investigated the ques-
tion of protein intake targets needed to improve patients' out-
comes. They used studies included in existing recommendations
for particular diseases and medical specialties [34]. They also
concluded that a minimum of 1.2 g of protein per kg of body weight
per day is suitable for the vast majority of patients hospitalized in
medical wards except for patients with renal impairment.

In the case of polymorbid medical inpatients with a renal con-
dition, the amount of protein included in the daily nutritional plan
may be different and should be cautiously assessed. Guidelines for
renal patients recommend to lower the protein intake to 0.8e1 g/kg
of body weight per day for at-risk or malnourished medical in-
patients with acute and chronic renal failure and without renal
replacement therapy [34,59].

Our search did not yield any study assessing the effects of
different protein intakes on outcomes of patients with clear evi-
dence of kidney diseases in addition to one or several others.
Therefore, it is not possible to know how the different diseases
affecting polymorbid patients with a renal condition might inter-
play and to provide a recommendation in regard to protein intakes
in polymorbid inpatients with a renal condition.

Question 6. In patients exclusively fed orally, does the sup-
plementation of micronutrients (vitamins and trace elements)
compared to no supplements improve outcomes in polymorbid
inpatients?

Recommendation 6.1.
In polymorbid medical inpatients exclusively fed orally

adequate intake of micronutrients (vitamins and trace
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elements) to meet daily estimated requirements should be
ensured.

Grade of recommendation GPP e strong consensus (100%
agreement)

Recommendation 6.2.
Polymorbid medical inpatients exclusively fed orally with

documented or suspected micronutrient deficiencies should be
repleted.

Grade of recommendation GPP e strong consensus (93%
agreement)

Commentary:
Polymorbid medical inpatients may be at risk of micronutrient

deficiency as a result of decreased intake or greater micronutrient
utilization, which can compromise health as well as recovery from
illness or disease. The need for micronutrient supplementation is
often based on clinical assessment of the subject and in some cases
estimated daily micronutrient requirements may temporarily
exceed recommended daily intakes in order to account for depleted
stores and/or increased utilization (particularly in patients who are
exclusively fed orally). For example, a study by Joosten et al. found
hospital inpatients >65 years of age likely to be deficient of vitamin
B12, folate and/or vitamin B6, even though the same subjects had
apparently normal reported levels of the same micronutrients [60].
A study by Kilonzo et al. [61] on self-reported morbidity from in-
fections in free-living patients (rather than inpatients) aged > 65
years randomized to receive either a daily vitamin and mineral
supplement or placebo found fewer QALYs per person in the sup-
plemented group. This result is counter-intuitive, however incom-
plete supplements not designed to replete micronutrient stores
were used despite almost one third of the participants being judged
at risk of micronutrient deficiency on recruitment. General micro-
nutrient supplementation, with or without supplementation of
specific micronutrients, based only on the provision of multivita-
mins rather than a combinedmultivitamin andmulti-trace element
appears to be common, and often based on financial cost of the
supplement. However, if a subject may have general micronutrient
depletion or generally increased micronutrient requirements then
there is likely to be a need to provide trace elements as well as
vitamins. Therefore, in the absence of specific toxicity risks or
known micronutrient adequacy, supplementation should aim to
deliver a complete range of both multivitamins and multi-trace
elements rather than multivitamins alone. Complete micro-
nutrient supplementation to meet reference nutrient intakes or
otherwise estimated daily requirements could be particularly
important in polymorbid inpatients due to the potential for any
deficiencies to affect multiple and already compromised organ
systems.

No studies were identified that reported the supplementation of
multivitamins (with or without trace elements) compared to no
supplements in polymorbid inpatients exclusively fed orally.

Question 7. Does disease-specific nutritional supplementa-
tion (e.g. fiber, omega 3 fatty acids, BCAA, glutamine, etc.) versus
standard formulations improve outcomes in polymorbid
inpatients?

Many specialized ONS/EN feeds have been developed for spe-
cific diseases that usually involve chronic/acute inflammation,
specific micronutrient deficiency or specific metabolic disorders
[62]. However, most studies were not conducted in identified
hospitalized polymorbid patients, even though some of these pa-
tients may well be polymorbid, and the number of usable studies
identified was extremely low.

Recommendation 7.1.
In polymorbid medical inpatients with pressure ulcers, spe-

cific amino-acids (arginine and glutamine) and b-hydroxy b-
tritional support for polymorbid internal medicine patients, Clinical
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methylbutyrate (bHMB) can be added to oral/enteral feeds to
accelerate the healing of pressure ulcers.

Grade of recommendation 0 e consensus (90% agreement)
Commentary:
Pressure ulcers are responsible for protein loss, hypermetabo-

lism and hypercatabolism, and are often associated with malnu-
trition, including nutrient deficiencies that are critical to the
different phases of wound healing (conditionally essential amino
acids and anti-oxidant micronutrients). A RCT from Singapore
which included 26 polymorbid patients hospitalized for more than
2 weeks [63] showed a marginal albeit significant effect of an
arginine/glutamine/bHMB mixture on the healing of pressure ul-
cers (greatest improvement of viable tissues at 2 weeks in the IG, by
43% vs. 26%, p ¼ 0.02) (Level of evidence 1þ). The amino acid
mixture (14 g arginine, 14 g glutamine and 2.4 g calcium bHMB per
day) was not part of a nutritional formula, but all patients were fed
per recommendations for hypermetabolic and hypercatabolic pa-
tients (30e35 kcal and 1.2e2.0 g protein/kg body weight/day ac-
cording to the stage of the ulcer). As the basic nutritional needs
were covered in both groups, the supplement (administered orally
or enterally) was likely responsible for the beneficial effects
observed.

Other positive studies have been published using an oral
nutritional supplement enriched in arginine, zinc and anti-oxidants
in patients outside the scope of these guidelines [64,65].

Recommendation 7.2.
In polymorbid medical older inpatients requiring enteral

nutrition, formulas enriched in a mixture of soluble and insol-
uble fibers can be used to improve bowel function.

Grade of recommendation 0 e strong consensus (95%
agreement)

Commentary:
Diarrhea and constipation are the most frequent complications

of EN in hospitalized patients. A Belgian study of 145 older patients
receiving enteral feeding [66] found positive effects of a formula
enriched with 30 g fiber including 33% insoluble (cellulose and
hemicellulose A) and 67% soluble (pectin, hemicellulose B, inulin)
fiber (IG) vs. the CG, which received the same EN with no fiber
(Level of evidence 1þþ). The frequency of stools was lower
(4.1 ± 2.6 per week versus 6.3 ± 4.7 per week; p < 0.001) and the
stool consistency higher in the IG (31% had solid form stools in the
IG vs. 21% in the CG, and 2% had liquid-watery stool in the IG vs. 13%
in the CG, p < 0.001); however, patients in the CG received more
laxatives during the study period than patients in the fiber group. A
global 4-week mortality of 24% underlines the severity of the pa-
tients' conditions.

The effects on bowel function associated with the absence of
detrimental metabolic effect argue for a recommendation for a first
intention use of EN formulae enriched with a mixture of soluble
and insoluble fibers (supposed to match the multiple sources of
fibers in normal food).

Recommendations 7.1 and 7.2 were downgraded from grade of
recommendation B to 0, due to the limited amount of available
studies.

Question 8. Does early nutritional support (i.e. provided less
than 48 h post hospital admission) compared to later nutri-
tional support improve outcomes in polymorbid inpatients?

Recommendation 8.1.
Early nutritional support (i.e. provided in less than 48 h post

hospital admission) compared to later nutritional support
should be performed in polymorbid medical inpatients, as sar-
copenia could be decreased and self-sufficiency could be
improved.

Grade of recommendation B e strong consensus (95%
agreement)
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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Commentary:
Polymorbid medical inpatients are at high risk of developing

DRM, so it is possible that this population could benefit from early
nutritional support during hospital admission to avoid worsening
of DRM with subsequent negative outcomes.

The use of early nutritional support is debated in different
clinical scenarios and patient populations. Critically ill patients
have been extensively studied, but still there is controversy. A
recent meta-analysis conducted in populations with acute
pancreatitis demonstrated that early EN was associated with sig-
nificant reductions in infections, catheter-related septic compli-
cations, hyperglycemia, length of hospitalization and mortality,
but the studies included did not show evidence of polymorbidity
[67]. In one of the “Feed Or Ordinary Diet” trials [68], early tube
feeding, defined as “as soon as possible”, vs. avoiding any enteral
tube feeding for at least 7 days, was associated with an absolute
reduction in risk of death but again, it is not known whether this
population (where stroke was the primary insult) was
polymorbid.

From the available literature addressing this question inmedical
inpatient populations with confirmed polymorbidity, two studies
were identified.

First, a prospective RCT from Heregova et al. [23] aimed to
determine whether early nutritional therapy and exercise would
influence the development of sarcopenia and impaired self-
sufficiency during acute illness. Two hundred inpatients >78
years old were randomized to a CG receiving standard treatment
or to an IG, which consisted of ONS (600 kcal, 20 g/d protein)
added to a standard diet and a simultaneous intensive rehabil-
itation program from day 1 of hospitalization. The amount of
lean body mass in CG patients decreased during their hospital
stay but did not change in the IG. Three months post-discharge,
lean body mass was 3.5 kg lower in the control group but only
0.4 kg lower in the treated group. Lean body mass did not reach
its original value even 12 months post-discharge in the CG, but it
did in the IG. Regarding self-sufficiency (measured by indepen-
dency in the activities of daily living through the Barthel index),
it diminished during the course of annual monitoring in both
groups of patients, but the decline was sharper in the CG (Level
of evidence 1þ).

Second, Zheng et al. [69] compared early EN (started on first day,
n ¼ 75) with “family managed nutrition” (n ¼ 71) in a RCT of pa-
tients with acute stroke and dysphagia. The infection rate in the IG
was significantly lower than that in the CG (33.3% vs. 52.1%,
p¼ 0.022). Also, the IG showed a better NIHSS score than that of the
CG after 21 days (12.04 (±2.55) vs. 10.78 (±2.69); p ¼ 0.008).
However, patients were admitted to the stroke unit in the IG and to
the regular ward in the CG, which entails a high risk of bias (Level
of evidence 1¡).

Question 9. Does the continued use of nutritional support
after discharge compared to nutritional support during inpa-
tient stay alone affect the outcome of polymorbid patients?

For the present question, only interventions initiated in the
hospital (and continued after discharge) were considered for in-
clusion. In case of doubt, authors were contacted to confirm this
information.

Recommendation 9.1.
In malnourished polymorbid medical inpatients or those at

risk ofmalnutrition nutritional support shall be continued after
hospital discharge in order to maintain or improve body weight
and nutritional status.

Grade of recommendation A e strong consensus (95%
agreement)

Commentary:
tritional support for polymorbid internal medicine patients, Clinical
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Polymorbid medical inpatients are commonly malnourished
and frequently nutritional status does not improve but instead
deteriorates during their hospital stay. As a result, many patients
leave the hospital malnourished, or more malnourished, which
increases the risk for functional decline, loss of independence and
greater morbidity. Poor nutritional status is acknowledged to
contribute to the recently described post hospital syndrome that
represents a 30-day “generalized transient vulnerability following
hospital discharge” leading to higher morbidity and an increased
rate of unplanned readmissions [70]. Therefore, ensuring adequate
nutritional intake during the transition from hospital to home is an
important goal in malnourished patients. Recent systematic re-
views found evidence for improved body weight and nutritional
status in older patients after discharge either with individualized
nutritional support [71] or intervention with ONS [72]. Very few
studies have, however, directly compared nutritional intervention
in and after hospital discharge vs. nutritional support in hospital
alone.

One study by Feldblum et al. which directly compared 6-month
individualized nutritional support from a dietitian in hospital fol-
lowed by three home visits after discharge (group 1, n ¼ 66 (IG)) to
either a single consultation with the dietitian in hospital or stan-
dard care (group 2 and 3, n ¼ 102 (CG)), showed that continued
nutritional support in malnourished patients aged 65 or older
resulted in a significantly higher change in mean MNA score,
compared to the combined group 2 and 3 (3.01 (±2.65) in the IG vs.
1.81 (±2.97) in the CG, p ¼ 0.004) [73] (Level of evidence 1¡).
Similarly, in a prospective RCT of 80 patients aged 75 or more
admitted for acute disease and at risk for malnutrition, a 60-day
intervention with ONS which started in hospital and was
continued at home or in the nursing home resulted in maintained
body weight and improved MNA scores (3.01 (±2.65) vs. 1.81
(±2.97), p ¼ 0.004), whereas CG patients continued to lose weight
[74] (Level of evidence 1þþ).

Similar results were obtained in other RCTs. In a RCT of
malnourished hospital inpatients (47 in the IG and 46 in the CG) by
Casals et al., the intervention resulted in increased body weight
(4.750 (±5.12) kg in the IG vs. �0.903 (±6.12) kg in the CG,
p < 0.001) and improved the “Malnutrition Universal Screening
Tool” score (�2.457 (±1.39) in the IG vs. �1.170 (±1.67) in the CG,
p < 0.001) after 6 months of continued nutritional counseling by
case manager nurses (frequency of visits depending on severity of
malnutrition, either every month or every second month) [75]
(Level of evidence 1¡) and similarly, in a RCT of malnourished
patients (according to the MNA-sf) aged 85 ± 6 years, individual-
ized nutritional support for 4 months after discharge maintained
body weight in the intention-to-treat analysis (difference in mean
weight from baseline to 4-month follow-up was 0.6 kg in the IG
vs. �1.5 kg in the CG, p < 0.001), although a high dropout rate was
reported [76] (Level of evidence 1þ).

Recommendation 9.2.
In malnourished polymorbid medical inpatients or those at

high risk of malnutrition, nutritional support should be
continued post hospital discharge to maintain or improve
functional status and quality of life.

Grade of recommendation B e strong consensus (95%
agreement)

Commentary:
Improving functional status is one of the most important goals

of nutritional therapy after discharge to prevent prolonged recov-
ery, unplanned readmissions or loss of autonomy. Functional status
can be assessed by objectivemeasures such as hand grip strength or
walking speed, or by subjective measures, for example through the
use of questionnaires on mobility and physical ability. QoL is a
multidimensional construct to evaluate the success of treatments
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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which has been increasingly used in RCTs of nutritional in-
terventions. Due to the many influencing factors on health-related
QoL, sufficient sample sizes are needed and effects of nutritional
therapy on QoL might depend on the subjects' age, the underlying
disease or the duration of nutritional therapy.

In one RCT conducted in malnourished adults aged 60 or older
admitted to an acute hospital for medical or surgical conditions, 3-
month nutritional intervention (with energy and protein rich diets,
ONS and calcium þ Vit D supplements, providing 600 kcal/day and
24 g protein/day as well as 400 IE vitamin D3 and 500 mg calcium)
resulted in a reduction in the number of falls (10% vs. 24%, p¼ 0.02)
[77] (Level of evidence 1þþ), significant improvement in self-
reported functional limitations (mean difference �0.72, 95%
CI�1.15 to�0.28) [78], and was neutral in financial cost [79] (Level
of evidence 1þþ). On the other hand, increase in QoL did not differ
between IG and CG receiving standard care [79] (Level of evidence
1þþ). In the study by Persson et al., which included old patients at
risk of malnutrition (85 ± 6 years), treatment with complete or
incomplete liquid supplements (providing an average intake of
60 kcal and 11.25 g protein per day) and dietary advice for 4 months
resulted in improvement of Katz activities of daily living index
(p < 0.001; p ¼ 0.05 between the groups), but not in QoL assessed
by the 36-Item Short Form Health Survey [76] (Level of evidence
1þ). On the other hand, Casals et al. reported significantly
improved QoL scores (assessed by the Short Form 12 Health Survey,
being the difference between IG and CG 13.72, p < 0.001)) after 6
months of individualized nutritional support [75].

In younger malnourished patients (50.6 ± 16.1 years) with
benign gastrointestinal or liver disease who received ONS during
their hospital stay and for three months post discharge, QoL
assessed by the 36-Item Short Form Health Survey questionnaire
was significantly improved in the IG patients (n ¼ 60) compared to
the CG patients (n ¼ 54) (mean improvement at 3 months was
0.128 (95% CI 0.095e0.161) in the IG vs. 0.067 (95% CI 0.031e0.103)
in the CG) [80] (Level of evidence 1þ). Grip strength and peak
expiratory flow increased after three months only in the inter-
vention patients (grip strength improved from 26.1 (±11.3) to
(31.5 ± 10.1) kg, p < 0.0001; and peak flow from 329.2 (±124.0) to
388.9 (±108.4) l/min, p ¼ 0.004)) [81] (Level of evidence 1þ).

Recommendation 9.3.
In polymorbid medical inpatients at high risk of malnutri-

tion or with established malnutrition aged 65 and older,
continued nutritional support post hospital discharge with
either ONS or individualized nutritional intervention shall be
considered to lower mortality.

Grade of recommendation A e strong consensus (95%
agreement)

Commentary:
The effect of nutritional intervention with ONS on mortality has

not been frequently studied in sufficiently sized patient cohorts.
One of the largest RCTs to date (n ¼ 652 patients aged 65 years or
more with medical conditions) on in- and post hospital
(¼continued) nutritional support reported lower 90-day mortality
in the IG receiving ONS twice a day (one drink providing 350 kcal,
20 g protein, 1.5 g calcium-bHMB), 160 IU vitamin D and other
essential micronutrients) for 3months compared to the CG patients
who received a placebo (4.8% in the IG vs. 9.7% in the CG, p ¼ 0.018)
[28] (Level of evidence 1þþ). In the study by Feldblum et al., the
IG patients (>65 years) who received individualized nutritional
support from a dietitian during hospitalization and for 6 month
after discharge (three home visits after discharge) exhibited a
significantly lower mortality rate (3.8%) than the CG (vs. 11.6%,
p ¼ 0.03) at month 6 [73].

Although the scope of this guideline is the general group of
polymorbid patients, the available evidence for recommendation
tritional support for polymorbid internal medicine patients, Clinical
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9.3 is limited to the subgroup of polymorbid older patients. For
further information regarding the nutritional care of older patients,
please refer to the existing ESPEN guidelines on EN [56] and PN [57]
for geriatric patients.

The present recommendations highlight the need for ongoing
review or monitoring nutritional support against patient specific
goals post discharge (to establish whether continuation of medical
nutrition therapy is needed) and the need for good quality
communication of medical nutrition therapy regimens (whether
oral, EN or PN) and goals of treatment in discharge documentation.

Question 10. Does the monitoring of physical functions,
when it is possible, compared to monitoring of nutritional pa-
rameters (e.g. body weight, energy and protein intakes) improve
other outcomes in polymorbid inpatients receiving nutritional
support?

Recommendation 10.1.
Nutritional parameters should be monitored to assess re-

sponses to nutritional support, while functional indices should
be used to asses other clinical outcomes (i.e., survival, quality of
life) in polymorbid medical inpatients.

Grade of recommendation B e strong consensus (95%
agreement)

Commentary:
Limited evidence exists to answer this clinical question pre-

cisely. Most trials assessing the impact of nutritional support in
polymorbid inpatient used nutritional and functional status as
outcome rather than as monitoring tools of the efficacy of nutrition
intervention in improving other outcomes.

Mendehall et al. [25] studied 271 polymorbid inpatients with
severe alcoholic hepatitis and randomly assigned to oxandrolone
therapy plus a high-energy, high-protein supplement (active treat-
ment) or placebo plus a low-energy, low protein supplement
(standard treatment). Both groups initiated the nutritional support
during hospitalization (30 days) and continued it at home when
discharged (90 days). During hospitalization, patients in both groups
were offered an identical hospital diet providing approximately
2500 kcal/d. Nutritional (i.e., body weight, triceps skinfold thick-
ness), functional (i.e., handgrip strength) and clinical (i.e., laboratory
tests) assessments were performed at baseline, after 1 month of
hospitalization and after 2 months of outpatient therapy. Mendehall
et al. also performed survival analysis at 6 months (i.e., 3 months
after completion of nutrition therapy). All patients in both groups
were malnourished. During treatment, energy and protein intake
increased significantly in the active treatment group vs. standard
treatment (2312 kcal vs. 1495 kcal (p < 0.001) and 89 g vs. 57 g
protein (p < 0.001), respectively), leading to a significantly better
mid-armmuscle area (change 4.5 vs. 0.3, p¼ 0.02), creatinine-height
index (change 18.4 vs. 2.6, p¼ 0.03) and % ideal bodyweight (change
8.1 vs. 2.3, p ¼ 0.04). Interestingly, active treatment did not improve
handgrip strength better than standard treatment. However, when
assessing the impact of nutrition intervention on 6-monthmortality,
Mendehall et al. reported that creatinine-height index, total
lymphocyte count and handgrip strength are the stronger predictors.
This suggests that although nutrition therapy improves nutritional
status and outcome (i.e., they are tools to assess the response to
therapy), functional parameters are more robust prognosticators of
outcome (Level of evidence: 1¡).

Norman et al. [81] studied 80 malnourished polymorbid pa-
tients with gastrointestinal benign disease. After discharge from
the hospital, patients were randomized into two groups: one group
received for three months dietary counseling plus a standard oral
nutritional supplement (IG) whereas the other group received only
dietary counseling (CG group). At baseline, no difference was
observed in nutritional (i.e., Subjective Global Assessment (SGA),
body composition) and functional parameters (i.e., peak flow,
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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handgrip strength) as well as in QoL (i.e., 36-item short form
questionnaire) between the two groups. At the end of the study,
both bodyweight and body cell mass improved significantly in both
groups. However, handgrip strength (change from 26.1 to 31.5 kg,
p < 0.0001) and peak flow (change from 329.2 to 388.9 l/min,
p ¼ 0.004) improved only in the IG. Also, all QoL subscales of 36-
item short form questionnaire (n ¼ 8) significantly improved in
IG patients, whereas only three (physical functioning, bodily pain
and vitality) improved in CG patients. Of interest, the change in
handgrip strength correlated with the change in two 36-item short
form questionnaire physical scales (i.e., physical functioning and
physical role). By applying the reasoning used for Mendehall et al.'s
trial, it appears that Norman et al. confirm that functional param-
eters may be superior to nutritional parameters in assessing other
clinical outcomes in polymorbid medical inpatients receiving
nutritional support (Level of evidence: 1¡).

Supporting our interpretation of the available literature, Koretz
et al. [82] analyzed 99 RCTs of nutritional support vs. no nutritional
support which reported at least one clinical outcome and at least
one nutritional outcome. The authors' assumption was that if
changes in nutritional markers predict clinical outcome, changes in
both outcomes should go in the same direction. Therefore, the 99
clinical trials were assessed for concordance. The results showed
that the rates of concordance were quite low and never >75%. The
discordance was usually a result of the nutritional outcome being
stronger than the clinical outcome. Koretz et al. then concluded
that based on their analysis, changes in nutritional markers do not
predict clinical outcomes. More recently, Jeejeebhoy et al. [83]
prospectively studied 733 patients with complete nutritional
intervention data to assess which nutrition indicator better pre-
dicts LOS and readmission within 30 days after discharge. After
having controlled for age, sex, and diagnosis, only SGA C and
reduced food intake during the first week of hospitalization
resulted as independent predictors of length of stay. SGA C and
hand grip strength but not food intake were independent pre-
dictors of 30-d readmission. This very recent study appears to
suggest that nutritional parameters may serve well as monitoring
tools to predict other clinical outcomes.

Question 11. Does meeting more than 75% of energy and/or
protein requirements (as an indicator of compliance) versus a
lower percentage improve outcomes in polymorbid inpatients
receiving nutritional support?

Recommendation 11.1.
In polymorbid medical inpatients with reduced food intake

and hampered nutritional status at least 75% of calculated en-
ergy and protein requirements should be achieved in order to
reduce the risk of adverse outcomes.

Grade of recommendation B e strong consensus (100%
agreement)

Recommendation 11.2.
Energy and protein fortified foods can be used in order to

reach those relevant energy and protein targets in polymorbid
medical inpatients.

Grade of recommendation 0 e strong consensus (100%
agreement)

Commentary:
In polymorbid medical inpatients reduced food intake is more

the rule than the exception [84] and is often an important part of
the complex symptomatology that forces the patient to the hos-
pital. Reduced food intake has several commonly occurring path-
ophysiologies including anorexia/reduced appetite, dysphagia or
oral and dental problems. When reduced food intake is chronic or
severe over longer and shorter periods of time, respectively, weight
loss and malnutrition ensues. Since weight loss with malnutrition
and reduced food intake are so closely linked it may be difficult to
tritional support for polymorbid internal medicine patients, Clinical
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distinguish which of the syndromes are most detrimental for the
patient. There are numerous studies indicating that reduced food
intake is associated with increased mortality and with complica-
tions like infections in medical patients. For example, reports from
the large database of the “NutritionDay” initiative demonstrate that
reduced food intake during the day of food intake assessment is
related to increased in-hospital mortality [85,86]. Likewise, a study
on approximately 1100 recently hospital-admitted patients with
mixed diagnoses showed that 16% had a food intake below 70% of
calculated energy requirement [87]. This energy intake was cross-
sectionally associated with an increased risk of infections;
adjusted odds ratio being 2.26 (95% CI 1.24e4.11).

In a good quality prospective observational study [88] (Level of
evidence 2þþ), of close to 500 polymorbid patients admitted
either to a medical service or to a surgical service with mixed di-
agnoses, 21% had an average nutrient intake of less than 50% of
calculated energy needs. Only patients with a hospital stay of more
than four days were included in this study. Although baseline
characteristics according to demography and diseases were quite
similar, patients with reduced food intake had a higher in-hospital
mortality as well as 90-day mortality with relative risks of 8.0 (95%
CI 2.8e22.6) and 2.9 (95% CI 1.4e6.1), respectively.

Similar results were observed in a supportive study conducted
in the critically ill population [89]. Twenty-eight day mortality was
registered in a sequential series of 886 mechanically ventilated
critically ill patients with both medical and surgical diagnoses
where nutritionwas provided either by the enteral (73%) or enteral
combined with parenteral routes (26%). The energy target was
guided by indirect calorimetry and protein target calculated as
1.2e1.5 g/kg body weight/day. The group of the patients who
received their target for both energy and protein needs had a 28-
day mortality that was half that of those patients who did not
achieve their target.

Thus, observational cohort studies clearly indicate that
achieving goals for energy and protein intake during hospital stay
is associated with better clinical outcomes. Such studies are unable
to indicate whether or not the clinical outcome would be
improved if sufficient nutrition could be provided. Such evidence
can only be achieved by RCTs. A further question is what the
optimal amount of nutrition is, or what is the least dose of nutri-
tion needed to achieve potential beneficial effects. It has to be
taken into account that an acute disease triggers inflammation and
several catabolic processes in the body, which will hamper the
body's capability to handle energy and protein for growth.
Therefore, it is sometimes suggested (on expert opinion ground)
that 75% of calculated needs could be a goal to achieve for energy
and protein intake during the hospital stay andwhen the disease is
still in an acute catabolic phase.

We aimed at finding studies that could answer the question:
Does meeting more than 75% of energy and or protein re-
quirements (as an indicator of compliance) versus a lower per-
centage improve outcomes in polymorbid inpatients receiving
nutritional support? For this reason, we looked for RCTs in the
literature. Unfortunately, no such studies were found. However, a
Danish RCT [90] tested the hypothesis that protein fortification of a
novel energy dense menu supplementary to the standard hospital
food service could increase the food based nutrition intake of en-
ergy and protein beyond 75% of calculated requirements (Level of
evidence 1þ). The target population was newly-admitted poly-
morbid medical patients classified as at nutritional risk by NRS-
2002. The RCT was well-conducted but too small for providing
any evidence on clinical outcome measures. Altogether 81 patients
fulfilled the study protocol. The novel menu consisted of protein
fortified small energy dense dishes that could be ordered by tele-
phone from the hospital kitchen by the patients from 7 h to 22 h.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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This intervention significantly improved the energy and protein
intakes and also the number of patients that reached the protein
target (calculated as 18% of energy intake), i.e. 66% reached the
target compared to 30% in the control group. Handgrip strength and
LOS were also reported but there were no differences to be
observed, as expected when the study was not powered for such
end-points.

Question 12. Do organizational changes in nutritional sup-
port (e.g. intervention of a steering committee, implementation
of protected mealtimes, different budget allocation) versus no
changes improve outcomes of polymorbid inpatients?

Recommendation 12.1.
Organizational changes in nutritional support provision

should be implemented for polymorbid medical inpatients who
are malnourished or at risk of malnutrition. In particular, in-
terventions that ensure the provision of fortified menus for at-
risk patients, establishing a nutrition support team and the use
of multi-disciplinary nutrition protocols should be
implemented.

Grade of recommendation B e strong consensus (100%
agreement)

Commentary:
The organization of nutritional support in hospitals requires a

multi-disciplinary approach involving finance, catering, nursing
and therapy services. Some studies have suggested that changes to
the organization of nutritional support for in-patients may improve
outcomes. One cohort study implemented the use of nutritional
healthcare assistants. Medical patients who were deemed at high
risk of malnutrition by the NRS 2002 were allocated a nutritional
healthcare assistant, who was responsible for ensuring they
received any necessary assistance to eat and drink and prepared
individual meals for them. This study did not evaluate the impact
on nutritional outcomes; however, the patient's perception of their
nutritional carewas improved and food wastage reduced [91]. Food
fortification implemented in a non-randomized trial with medical,
orthopedic and older inpatients, showed an increase in energy
intake of 17.5% (p ¼ 0.007) over a 3-day recorded period [92].
Furthermore, collated results from three cross-sectional studies
reported as one paper have suggested that introducing a nutrition
screening tool and making changes to catering services may lead to
a reduced prevalence of DRM across the general hospital popula-
tion [93]. In this study, the investigators devised their own local
nutrition screening tool as none was used at their organization
prior to the intervention.

Despite these interesting studies in non-polymorbid patients, a
systematic review of non-randomized studies showed that im-
provements are not consistently demonstrated. Forty-one studies
were included in the review considering changes to the organiza-
tion of nutrition services, feeding environment and meal modifi-
cation in hospital in-patients or those living in residential care. Due
to the variability in reporting outcomes, it was not possible to
assess the beneficial effects of specific interventions [94]. Therefore,
it is important to consider the specific impact of organizational
changes on polymorbid medical inpatients. From the identified
literature, three studies were found. A single-blinded RCT [90]
demonstrated how the use of a protein fortified menu was effec-
tive in increasing the protein intake of patients. Eighty-four pa-
tients were randomized to the study with a completion rate of 96%.
The intervention group was able to choose from a protein enriched
menu in addition to the standard hospital menu. The control group
received the standard hospital menu. Patients were monitored for
seven days. There was no significant difference in energy intake,
length of stay or handgrip strength between the groups. However,
mean protein intake was significantly increased in the IG; with 27/
41 compared to 12/40 in the CG meeting �75% protein
tritional support for polymorbid internal medicine patients, Clinical
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requirements (p ¼ 0.001). Protein requirements were set at 18% of
total energy requirements. Energy requirements were calculated by
using the HarriseBenedict equation to estimate basal metabolic
rate, which was thenmultiplied by a stress/activity factor according
to Danish guidelines (Level of evidence 1þ).

A further, prospective controlled trial [22] involving 298 poly-
morbid geriatric inpatients, demonstrated the use of an earlymulti-
disciplinary intervention protocol. The protocol included activities
such as nutrition and dysphagia screening, ensuring better patient
positioning for mealtimes and individualizing time of meals. This
was compared to standard care in the management of older pa-
tients at high risk of protein energy malnutrition across two sites. A
significant weight gain (average 0.9 kg) was observed in the IG
whereas a weight loss (average 0.8 kg) was observed in the CG,
during admission. Mean LOS was approximately 32 days in both
groups. In addition, the IG developed fewer hospital acquired in-
fections (33/140 compared to 58/158, p ¼ 0.01). There was no
statistically significant difference in the development of pressure
ulcers or LOS (Level of evidence 2þ).

Finally, a cohort study [95] demonstrated the impact of a
nutrition support team on the management of patients requiring,
or referred for, PN. Though the primary aim was to show cost-
savings with nutrition support team management of PN, sec-
ondary clinical outcomes were also measured. Following a
nutrition support team-lead, structured teaching program for
nursing staff the catheter related sepsis rate in PN patients fell
from 71% pre-NST to 29% in their first year (p ¼ 0.05). Addi-
tionally, 55 episodes of PN (41% of referrals) were avoided by
appropriate nutrition support team assessment and rapid insti-
gation of enteral feeding. (Level of evidence 2þ). Thus, the evi-
dence shows that organizational changes in nutritional support
provision can reduce the risk of adverse outcomes in polymorbid
medical inpatients.

4. Discussion

Although the key areas of nutritional support in polymorbid
medical inpatients were covered by the development of questions in
the PICO format, there were a few clinical questions particularly
relevant for the polymorbid inpatient population that were also
developed by theWG but unable to be transformed into the required
PICO format. These questions are presented below, with proposed
statements (which were subjected to voting) and supportive text.
These statements are informative points of the evidence rather than
guides for action (i.e. they are not recommendations).

a) Does underlying disease have an impact on expected
outcome from nutritional support?

Statement a.1.
The severity of acute-phase response may be used by clini-

cians as part of the criteria for selecting patients for nutritional
screening, follow-up, and intervention.

Level of evidence 1þ e strong consensus (100% agreement)
Statement a.2.
Inadequate nutritional intake is common, and patient fac-

tors contributing to poor intake should be considered in
designing nutritional interventions. Energy and protein intake
are frequently inadequate to meet requirements in most older
acute medical inpatients, worsening malnutrition during hos-
pitalization and leading to poor outcomes. Poor intake is asso-
ciated with several common patient/environmental
characteristics, such as disease severity, symptoms compro-
mising intake, anorexia, bedridden, hospital routines, dietary
habits and possible therapeutic diets adopted at home.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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Level of evidence 4 e strong consensus (100% agreement)
Commentary:
There are two main challenges in answering this question. One

is the validity and reliability of nutritional assessment in acutely ill
aging patients; the other is to understand if the relationship be-
tween poor nutritional status and acute-phase response is causal or
an association.

Gariballa et al. [96] published a study in 2006 investigating the
effects of the acute-phase response on nutritional status and clin-
ical outcome of hospitalized medical polymorbid patients. The
study was conducted in 445 patients in a double-blind RCT of
nutritional supplementation and participants had their nutritional
status assessed from anthropometric, hematologic, and biochem-
ical data at baseline, 6 weeks, and 6 months. Outcome measures
including disability, length of stay, and 1-year mortality were
recorded. C-reactive protein concentration, a marker of acute-
phase response, was also measured. Multivariate analysis was
used to measure the association between acute-phase response
and nutritional assessment variables after adjusting for age,
disability, chronic illness, medications, and smoking. This study
concluded that the acute-phase response is associated with poor
nutritional status and poor clinical outcome in older patients. Yet,
there was still an unanswered question which was whether
nutritional support removes or mitigates the hazard of poor
outcome associated with the acute-phase response. Confirmation
of the relationship between underlying disease and expected
outcome from nutritional support will need larger interventional
studies to determine the optimal timing and composition of
nutritional therapy relative to a patient's metabolic state.

In another paper, Mudge et al. [97] conducted a prospective
study of patient factors associated with inadequate nutritional
intake in older medical polymorbid inpatients, including 134
medical inpatients �65 years old. Primary outcome was energy
intake less than resting energy expenditure. Explanatory variables
included age, gender, number of comorbidities, number of medi-
cations, diagnosis, usual residence, nutritional status, functional
and cognitive impairment, depressive symptoms, poor appetite,
poor dentition, and dysphagia.

b) How long should nutritional support be given in order to
have an impact on the clinical course in a polymorbid
inpatient?

Statement b.
Although there is evidence to recommend the continued

nutritional support post-hospital discharge on polymorbid
medical inpatients who are malnourished or at risk of malnu-
trition, the ideal duration of the intervention has not yet been
determined.

Level of evidence 4 e strong consensus (95% agreement)
Commentary:
The ideal duration of post discharge nutritional intervention has

not yet been determined but, in all likelihood, varies according to
patients' age, underlying disease, initial nutritional status, type of
nutritional support and endpoint of interest. In most RCTs on
intervention with ONS, the sip feeds were given for three months
[28,77e81], whereas individualized nutritional support (which
might include ONS where necessary) was usually carried out for
longer periods (e.g. 4 months in the study by Persson et al. [76], or 6
months in the studies of Feldblum et al. [73] or Casals et al. [75]).
Neelemaat et al. argue that while they were able to show an effect
on functional limitations in their older intervention patients after
three months, the length of nutritional support might not have
been sufficient to show an effect on QoL [79]. Milne et al. also
conclude in their systematic review on supplementation that the
tritional support for polymorbid internal medicine patients, Clinical
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duration of treatment is frequently too short to expect any
improvement in QoL or physical activities in older adults [98].

c) Are there risks of polypharmacy and drug-nutrient interac-
tion in polymorbid inpatients?

Statement c.
In polymorbid medical inpatients there is an important

possibility of drugedrug or drug-nutrient interactions that
needs to be taken into account, by establishing a pharmacist-
assisted management plan for any interactions.

Level of evidence 3 e consensus (90% agreement)
Commentary:
Polymorbid inpatients will often require the prescription of

multiple medicines in order to manage their comorbidities. Whilst
the use of multiple medicines is often essential, it can present a
number of risks that include potential ‘drugedrug’ and/or ‘drug-
nutrient’ interactions. Indeed, as the number of medicines required
increases so does the risk of these interactions. Doses of medicines
mayneed to be adjusted orother changes to the clinicalmanagement
and monitoring of patients may be necessary, with examples
including patients with co-morbidities in addition to human immu-
nodeficiency virus infection [99,100] or psoriasis [101]. It is, however,
important that care is takentonotonlyconsider interactions thatmay
be more familiar. For example, many healthcare professionals are
familiarwith thephysical bindingofdrugs suchas tetracyclines to the
divalent and trivalent cations found in milk or antacid preparations
[102] or in many of the ONS and enteral formulas, which limits ab-
sorption fromthegastrointestinal tract. Fewerare likely tobe familiar
with the potential for physical binding of ceftriaxone to calcium salts
wheneach isgiven intravenously [103]. It is also important that care is
taken to not only account for dietary intake but also oral fluid intake
when considering potential drugenutrient interactions. This is
because whilst drugs such as simvastatin have no specific require-
ment to be takenwith or without food it has the potential to be toxic
when taken concurrently with grapefruit juice [104]. Advice on the
complexities of all of these potential interactions in polymorbid in-
patientsmay be obtained froma pharmacist or a pharmacologist.We
suggest that a review of medication is undertaken to identify un-
necessary medications or medications that have side-effects which
may compromise nutritional intake.

In summary, while some of the recommendations for screening,
assessment and provision of nutritional support in polymorbid
medical inpatients may not differ significantly from those recom-
mendations applicable to single-disease patients, we have identi-
fied certain aspects of these patients' care that require particular
attention, such as the identification of drugedrug or drugenutrient
interactions and the importance of continuing nutritional support
after hospital discharge.

One of the strengths of this study was the conduct of the liter-
ature searches for all the clinical questions by a single author, which
allowed the use of a systematic methodology to identify potentially
relevant publications. This is particularly important for the present
guidelines because, when compared to disease-specific guidelines,
the methodology used for the identification of potentially relevant
studies was more complex, as many of the published studies did not
report data on the presence of multiple comorbidities or did not use
typical key terms for this purpose. Additionally, there are no MeSH
terms dedicated to multiple chronic conditions [1]. Consequently,
we have not used search terms to define polymorbidity during the
literature searches; instead we used different strategies to identify
studies conducted in polymorbid populations, including the contact
of authors to obtain further information on the presence of multiple
comorbidities. In this context, we would encourage all authors of
future trials to report data on polymorbidity.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
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Furthermore, due to the complex nature of the needs of poly-
morbid medical inpatients, we would encourage access to dietetic
expertise to assess, manage and monitor nutritional status and
nutritional intervention, whenever possible. Community-based
approaches are also encouraged for the non-hospitalized poly-
morbid patients at nutritional risk, allowing for prevention (of the
deterioration of their nutritional status) and an early intervention.

5. Conclusions

Despite the methodological difficulties in creating non-disease
specific guidelines, we managed to review the evidence behind
several important aspects of nutritional support for polymorbid
medical inpatients. This resulted in the development of 22 practical
recommendations and four statements intended to guide clinicians
working with this patient population. This work also allowed gaps
in the literature (areas with little or no evidence) to be identified
which require further research.

Funding

This work was supported by the ESPEN society as well as by the
SNF Swiss National Science Foundation (SNSF Professorship, PP00
P3_150531/1) and the Research Council of the Kantonsspital Aarau,
Switzerland (1410.000.044).

Conflict of interest

FG e none; PS e received unrelated research support from
Nestle and Abbott; LB e none; PA e none relevant to the present
study; MBP e none; TC e received unconditional grants from
Nestl�e, Nutricia; JFe none; ALe honoraria for independent lectures
at industry-sponsored educational and scientific events; KN e in-
dustry grants for clinical trials and received honoraria for inde-
pendent talks; KAP e none; PR e none; SMS e consulting and/or
lecturing and/or grants: B. Braun, Baxter, Fresenius-Kabi, Grand
Fontaine, Nestl�e, Nutricia; ZS e did not receive any payment or
support in kind for any aspect of the submitted work. Relevant
financial relationships outside the submittedwork: Research grants
from Nestl�e and Fresenius. Speaker honoraria from Nestl�e, Frese-
nius and Abbott. Occasional adviser for Nestec and Abbott
Switzerland; EW e none; SB e none.

Acknowledgements

We thank the ESPEN committees (namely Andr�e Van Gossum,
Pierre Singer, and Anna Schweinlin) for the continuous support
during the development of the current guidelines. We also thank
Cees Smith (patient representative) for his presence and helpful
comments provided during the final consensus conference.

Appendix A. Supplementary data

Supplementary data related to this article can be found at http://
dx.doi.org/10.1016/j.clnu.2017.06.025.

References

[1] Lef�evre T, d'Ivernois JF, De Andrade V, Crozet C, Lombrail P, Gagnayre R.
What do we mean by multimorbidity? An analysis of the literature on
multimorbidity measures, associated factors, and impact on health services
organization. Revue �Epid�emiol Sant�e Publique 2014;62:305e14.

[2] World Health Organization. The World Health Report 2008: primary health
care (now more than ever). World Health Organization; 2008.

[3] Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A, et al.
Aging with multimorbidity: a systematic review of the literature. Ageing Res
Rev 2011;10:430e9.
tritional support for polymorbid internal medicine patients, Clinical

http://dx.doi.org/10.1016/j.clnu.2017.06.025
http://dx.doi.org/10.1016/j.clnu.2017.06.025
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref1
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref2
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref2
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref3
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref3
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref3
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref3


F. Gomes et al. / Clinical Nutrition xxx (2017) 1e18 17
[4] Steiner CA, Friedman B. Hospital utilization, costs, and mortality for adults
with multiple chronic conditions, Nationwide Inpatient Sample, 2009. Prev
Chronic Dis 2013;10.

[5] Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology
of multimorbidity and implications for health care, research, and medical
education: a cross-sectional study. Lancet 2012;380:37e43.

[6] Fried TR, Tinetti ME, Iannone L. Primary care clinicians' experiences with
treatment decision making for older persons with multiple conditions. Arch
Intern Med 2011;171:75e80.

[7] Sinnott C, Bradley CP. Multimorbidity or polypharmacy: two sides of the
same coin? 2015;5:3.

[8] Agostini JV, Han L, Tinetti ME. The relationship between number of medi-
cations and weight loss or impaired balance in older adults. J Am Geriatr Soc
2004;52:1719e23.

[9] de Groot V, Beckerman H, Lankhorst GJ, Bouter LM. How to measure co-
morbidity: a critical review of available methods. J Clin Epidemiol 2003;56:
221e9.

[10] Bischoff SC, Singer P, Koller M, Barazzoni R, Cederholm T, van Gossum A.
Standard operating procedures for ESPEN guidelines and consensus papers.
Clin Nutr 2015;34:1043e51.

[11] Scottish Intercollegiate Guidelines Network (SIGN). SIGN 50: a guideline
developer's handbook. Revised version. Edinburgh. 2014.

[12] Gutzwiller J-P, Aschwanden J, Iff S, Leuenberger M, Perrig M, Stanga Z.
Glucocorticoid treatment, immobility, and constipation are associated with
nutritional risk. Eur J Nutr 2011;50:665e71.

[13] Jie B, Jiang Z-M, Nolan MT, Efron DT, Zhu S-N, Yu K, et al. Impact of nutri-
tional support on clinical outcome in patients at nutritional risk: a multi-
center, prospective cohort study in Baltimore and Beijing teaching hospitals.
Nutrition 2010;26:1088e93.

[14] Felder S, Lechtenboehmer C, Bally M, Fehr R, Deiss M, Faessler L, et al. As-
sociation of nutritional risk and adverse medical outcomes across different
medical inpatient populations. Nutrition 2015;31:1385e93.

[15] Sorensen J, Kondrup J, Prokopowicz J, Schiesser M, Kr€ahenbühl L, Meier R,
et al. EuroOOPS: an international, multicentre study to implement nutritional
risk screening and evaluate clinical outcome. Clin Nutr 2008;27:340e9.

[16] Kondrup J, Rasmussen HH, Hamberg OLE, Stanga Z. Nutritional risk screening
(NRS 2002): a new method based on an analysis of controlled clinical trials.
Clin Nutr 2002;22:321e36.

[17] Patel C, Omer E, Diamond SJ, McClave SA. Can nutritional assessment tools
predict response to nutritional therapy? Curr Gastroenterol Rep 2016;18:15.

[18] Rubenstein L, Harker J, Salv�a A, Guigoz Y, Vellas B. Screening for undernu-
trition in geriatric practice: developing the short-form mini-nutritional
assessment (MNA-SF). J Gerontol A Biol Sci Med Sci 2001;56:M366e72.

[19] Starke J, Schneider H, Alteheld B, Stehle P, Meier R. Short-term individual
nutritional care as part of routine clinical setting improves outcome and
quality of life in malnourished medical patients. Clin Nutr 2011;30:194e201.

[20] Hengstermann S, Nieczaj R, Steinhagen-Thiessen E, Schulz R. Which are the
most efficient items of mini nutritional assessment in multimorbid patients?
J Nutr Health Aging 2008;12:117e22.

[21] Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines for
nutrition screening 2002. Clin Nutr 2003;22:415e21.

[22] Rypkema G, Adang E, Dicke H, Naber T, de Swart B, Disselhorst L, et al. Cost-
effectiveness of an interdisciplinary intervention in geriatric inpatients to
prevent malnutrition. J Nutr Health Aging 2004;8:122e7.

[23] Hegerov�a P, D�edkov�a Z, Sobotka L. Early nutritional support and physio-
therapy improved long-term self-sufficiency in acutely ill older patients.
Nutrition 2015;31:166e70.

[24] Gariballa S, Forster S, Walters S, Powers H. A randomized, double-blind,
placebo-controlled trial of nutritional supplementation during acute
illness. Am J Med 2006;119:693e9.

[25] Mendenhall CL, Moritz TE, Roselle GA, Morgan GA, Nemchausky BA,
Tamburro CH, et al. Protein energy malnutrition in severe alcoholic hepatitis:
diagnosis and response to treatment. J Parenter Enter Nutr 1995;19:258e65.

[26] Volkert D, Hübsch S, Oster P, Schlierf G. Nutritional support and functional
status in undernourished geriatric patients during hospitalization and 6-
month follow-up. Aging Clin Exp Res 1996;8:386e95.

[27] Potter JM, Roberts MA, McColl JH, Reilly JJ. Protein energy supplements in
unwell elderly patientsda randomized controlled trial. J Parenter Enter Nutr
2001;25:323e9.

[28] Deutz NE, Matheson EM, Matarese LE, Luo M, Baggs GE, Nelson JL, et al.
Readmission and mortality in malnourished, older, hospitalized adults
treated with a specialized oral nutritional supplement: a randomized clinical
trial. Clin Nutr 2016;35:18e26.

[29] Gariballa S, Forster S. Dietary supplementation and quality of life of older
patients: a randomized, double-blind, placebo-controlled trial. J Am Geriatr
Soc 2007;55:2030e4.

[30] Gariballa S, Forster S. Effects of dietary supplements on depressive symp-
toms in older patients: a randomised double-blind placebo-controlled trial.
Clin Nutr 2007;26:545e51.

[31] Philipson T, Snider J, Lakdawalla D, Stryckman B, Goldman D. Impact of oral
nutritional supplementation on hospital outcomes. Am J Manag Care
2003;19:121e8.

[32] FOOD Trial Collaboration. Routine oral nutritional supplementation for
stroke patients in hospital (FOOD): a multicentre randomised controlled
trial. Lancet 2005;365:755e63.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
Nutrition (2017), http://dx.doi.org/10.1016/j.clnu.2017.06.025
[33] Schuetz P. Food for thought: why does the medical community struggle with
research about nutritional therapy in the acute care setting? BMC Med
2017;15:38.

[34] Bounoure L, Gomes F, Stanga Z, Keller U, Meier R, Ballmer P, et al. Detection
and treatment of medical inpatients with or at-risk of malnutrition: sug-
gested procedures based on validated guidelines. Nutrition 2016;32:790e8.

[35] Schuetz P. “Eat your lunch!” e controversies in the nutrition of the acutely,
non-critically ill medical inpatient. Swiss Med Wkly 2015;145:w14132.

[36] Bally MR, Blaser Yildirim PZ, Bounoure L, Gloy VL, Mueller B, Briel M, et al.
Nutritional support and outcomes in malnourished medical inpatients: a
systematic review and meta-analysis. JAMA Intern Med 2016;176:43e53.

[37] Johansen N, Kondrup J, Plum LM, Bak L, Norregaard P, Bunch E, et al. Effect of
nutritional support on clinical outcome in patients at nutritional risk. Clin
Nutr 2004;23:539e50.

[38] Mulder PO, Bouman JG, Gietema JA, Van Rijsbergen H, Mulder NH, Van der
Geest S, et al. Hyperalimentation in autologous bone marrow transplantation
for solid tumors. Cancer 1989;64:2045e52.

[39] Somanchi M, Tao X, Mullin GE. The facilitated early enteral and dietary
management effectiveness trial in hospitalized patients with malnutrition. J
Parenter Enter Nutr 2011;35:209e16.

[40] Peter JV, Moran JL, Phillips-Hughes J. A metaanalysis of treatment outcomes
of early enteral versus early parenteral nutrition in hospitalized patients. Crit
care Med 2005;33:213e20. discussion 60e61.

[41] McClave SA, DiBaise JK, Mullin GE, Martindale RG. ACG clinical guideline:
nutrition therapy in the adult hospitalized patient. Am J Gastroenterol
2016;111:315e34.

[42] Quan H, Wang X, Guo C. A meta-analysis of enteral nutrition and total
parenteral nutrition in patients with acute pancreatitis. Gastroenterol Res
Pract 2011;2011:9.

[43] Branson RD, Johannigman JA. The measurement of energy expenditure. Nutr
Clin Pract Off Publ Am Soc Parenter Enter Nutr 2004;19:622e36.

[44] Harris JA, Benedict FG. A biometric study of human basal metabolism. Proc
Natl Acad Sci U S A 1918;4:370e3.

[45] Ireton-Jones C. Comparison of the metabolic response to burn injury in obese
and nonobese patients. J Burn Care Rehabil 1997;18:82e5.

[46] Reeves MM, Capra S. Predicting energy requirements in the clinical setting:
are current methods evidence based? Nutr Rev 2003;61:143e51.

[47] Boullata J, Williams J, Cottrell F, Hudson L, Compher C. Accurate determi-
nation of energy needs in hospitalized patients. J Am Diet Assoc 2007;107:
393e401.

[48] Miles JM. Energy expenditure in hospitalized patients: implications for
nutritional support. Mayo Clin Proc 2006;81:809e16.

[49] Elia M. Insights into energy requirements in disease. Public Health Nutr
2005;8:1037e52.

[50] Scientific Advisory Committee on Nutrition. Dietary reference values for
energy. London: Public Health England; 2011.

[51] Gaillard C, Alix E, Salle A, Berrut G, Ritz P. Energy requirements in frail elderly
people: a review of the literature. Clin Nutr 2007;26:16e24.

[52] Higgins J, Green S. Cochrane handbook for systematic reviews of in-
terventions. Version 5.1.0 [updated March 2011]. The Cochrane Collabora-
tion; 2011.

[53] Mifflin MD, St Jeor ST, Hill LA, Scott BJ, Daugherty SA, Koh YO. A new pre-
dictive equation for resting energy expenditure in healthy individuals. Am J
Clin Nutr 1990;51:241e7.

[54] Ahmad A, Duerksen DR, Munroe S, Bistrian BR. An evaluation of resting
energy expenditure in hospitalized, severely underweight patients. Nutrition
(Burbank, Los Angeles County, Calif) 1999;15:384e8.

[55] 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;36:49e64.

[56] Volkert D, Berner YN, Berry E, Cederholm T, Coti Bertrand P, Milne A, et al.
ESPEN guidelines on enteral nutrition: geriatrics. Clin Nutr 2006;25:330e60.

[57] Sobotka L, Schneider SM, Berner YN, Cederholm T, Krznaric Z, Shenkin A,
et al. ESPEN guidelines on parenteral nutrition: geriatrics. Clin Nutr 2009;28:
461e6.

[58] Drommer J, Schneider H, Alteheld B, Stehle P, Meier R. Protein is an
important component of nutritional support predicting complications in
malnourished hospitalised patients e details of our previous randomised
controlled trial (RCT). Clin Nutr ESPEN 2015;10:e124e8.

[59] Cano N, Fiaccadori E, Tesinsky P, Toigo G, Druml W, Kuhlmann M, et al.
ESPEN guidelines on enteral nutrition: adult renal failure. Clin Nutr 2006;25:
295e310.

[60] Joosten E, van den Berg A, Riezler R, Naurath HJ, Lindenbaum J, Stabler SP,
et al. Metabolic evidence that deficiencies of vitamin B-12 (cobalamin),
folate, and vitamin B-6 occur commonly in elderly people. Am J Clin Nutr
1993;58:468e76.

[61] Kilonzo MM, Vale LD, Cook JA, Milne AC, Stephen AI, Avenell A. A cost-utility
analysis of multivitamin and multimineral supplements in men and women
aged 65 years and over. Clin Nutr 2007;26:364e70.

[62] Zhu X-P, Zhu L-L, Zhou Q. Prescribing practice and evaluation of appropri-
ateness of enteral nutrition in a university teaching hospital. Ther Clin Risk
Manag 2013;9:37e43.

[63] Wong A, Chew A, Wang CM, Ong L, Zhang SH, Young S. The use of a speci-
alised amino acid mixture for pressure ulcers: a placebo-controlled trial.
J Wound Care 2014;23:259e69.
tritional support for polymorbid internal medicine patients, Clinical

http://refhub.elsevier.com/S0261-5614(17)30236-4/sref5
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref5
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref5
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref5
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref6
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref6
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref6
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref6
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref7
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref7
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref8
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref8
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref8
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref8
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref9
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref9
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref9
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref9
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref10
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref10
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref10
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref10
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref11
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref11
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref12
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref12
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref12
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref12
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref13
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref13
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref13
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref13
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref13
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref14
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref14
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref14
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref14
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref15
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref15
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref15
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref15
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref15
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref16
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref16
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref16
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref16
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref17
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref17
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref18
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref18
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref18
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref18
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref18
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref19
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref19
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref19
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref19
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref20
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref20
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref20
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref20
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref21
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref21
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref21
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref22
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref22
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref22
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref22
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref23
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref24
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref24
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref24
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref24
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref25
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref25
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref25
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref25
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref26
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref26
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref26
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref26
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref27
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref27
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref27
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref27
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref27
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref28
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref28
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref28
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref28
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref28
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref29
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref29
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref29
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref29
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref30
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref30
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref30
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref30
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref31
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref31
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref31
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref31
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref32
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref32
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref32
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref32
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref33
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref33
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref33
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref34
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref34
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref34
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref34
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref35
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref35
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref35
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref36
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref36
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref36
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref36
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref37
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref37
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref37
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref37
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref38
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref38
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref38
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref38
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref39
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref39
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref39
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref39
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref40
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref40
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref40
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref40
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref40
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref41
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref41
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref41
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref41
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref42
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref42
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref42
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref43
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref43
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref43
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref44
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref44
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref44
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref45
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref45
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref45
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref46
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref46
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref46
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref47
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref47
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref47
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref47
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref48
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref48
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref48
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref49
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref49
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref49
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref50
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref50
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref51
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref51
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref51
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref52
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref52
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref52
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref53
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref53
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref53
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref53
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref54
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref54
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref54
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref54
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref55
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref55
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref55
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref55
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref56
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref56
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref56
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref57
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref57
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref57
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref57
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref58
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref59
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref59
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref59
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref59
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref60
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref60
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref60
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref60
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref60
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref61
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref61
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref61
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref61
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref62
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref62
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref62
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref62
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref63
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref63
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref63
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref63


F. Gomes et al. / Clinical Nutrition xxx (2017) 1e1818
[64] Cereda E, Klersy C, Serioli M, Crespi A, D'Andrea F, for the OligoElement Sore
Trial Study G. A nutritional formula enriched with arginine, zinc, and anti-
oxidants for the healing of pressure ulcers: a randomized trial. Ann Intern
Med 2015;162:167e74.

[65] Desneves KJ, Todorovic BE, Cassar A, Crowe TC. Treatment with supple-
mentary arginine, vitamin C and zinc in patients with pressure ulcers: a
randomised controlled trial. Clin Nutr 2005;24:979e87.

[66] Vandewoude MFJ, Paridaens KMJ, Suy RAL, Boone MAA, Strobbe H. Fibre-
supplemented tube feeding in the hospitalised elderly. Age Ageing 2004;34:
120e4.

[67] Li J-Y, Yu T, Chen G-C, Yuan Y-H, Zhong W, Zhao L-N, et al. Enteral nutrition
within 48 hours of admission improves clinical outcomes of acute
pancreatitis by reducing complications: a meta-analysis. PLoS One 2013;8:
e64926.

[68] Dennis M, Lewis S, Warlow C. Effect of timing and method of enteral tube
feeding for dysphagic stroke patients (FOOD): a multicentre randomised
controlled trial. Lancet 2005;365:764e72.

[69] Zheng T, Zhu X, Liang H, Huang H, Yang J, Wang S. Impact of early enteral
nutrition on short term prognosis after acute stroke. J Clin Neurosci 2015;22:
1473e6.

[70] Krumholz HM. Post-hospital syndrome d an acquired, transient condition of
generalized risk. N. Engl J Med 2013;368:100e2.

[71] Munk T, Tolstrup U, Beck AM, Holst M, Rasmussen HH, Hovhannisyan K, et al.
Individualised dietary counselling for nutritionally at-risk older patients
following discharge from acute hospital to home: a systematic review and
meta-analysis. J Hum Nutr Diet 2016;29:196e208.

[72] Beck AM, Holst M, Rasmussen HH. Oral nutritional support of older (65
yearsþ) medical and surgical patients after discharge from hospital: sys-
tematic review and meta-analysis of randomized controlled trials. Clin
Rehabil 2013;27:19e27.

[73] Feldblum I, German L, Castel H, Harman-Boehm I, Shahar DR. Individualized
nutritional intervention during and after hospitalization: the nutrition
intervention study clinical trial. J Am Geriatr Soc 2011;59:10e7.

[74] Gazzotti C, Arnaud-Battandier F, Parello M, Farine S, Seidel L, Albert A, et al.
Prevention of malnutrition in older people during and after hospitalisation:
results froma randomised controlled clinical trial. AgeAgeing2003;32:321e5.

[75] Casals C, García-Agua-Soler N, V�azquez-S�anchez M�A, Requena-Toro MV,
Padilla-Romero L, Casals-S�anchez JL. Randomized clinical trial of nutritional
counseling for malnourished hospital patients. Rev Clín Esp Engl Ed
2015;215:308e14.

[76] Persson M, Hytter-Landahl Å, Brismar K, Cederholm T. Nutritional supple-
mentation and dietary advice in geriatric patients at risk of malnutrition. Clin
Nutr 2007;26:216e24.

[77] Neelemaat F, Lips P, Bosmans JE, Thijs A, Seidell JC, van Bokhorst-de van der
Schueren MAE. Short-term oral nutritional intervention with protein and
vitamin D decreases falls in malnourished older adults. J Am Geriatr Soc
2012;60:691e9.

[78] Neelemaat F, Bosmans JE, Thijs A, Seidell JC, van Bokhorst-de van der
Schueren MAE. Post-discharge nutritional support in malnourished elderly
individuals improves functional limitations. J Am Med Dir Assoc 2012;12:
295e301.

[79] Neelemaat F, Bosmans JE, Thijs A, Seidell JC, van Bokhorst-de van der
Schueren MAE. Oral nutritional support in malnourished elderly decreases
functional limitations with no extra costs. Clin Nutr 2012;31:183e90.

[80] Norman K, Pirlich M, Smoliner C, Kilbert A, Schulzke JD, Ockenga J, et al. Cost-
effectiveness of a 3-month intervention with oral nutritional supplements in
disease-related malnutrition: a randomised controlled pilot study. Eur J Clin
Nutr 2011;65:735e42.

[81] Norman K, Kirchner H, Freudenreich M, Ockenga J, Lochs H, Pirlich M. Three
month intervention with protein and energy rich supplements improve
muscle function and quality of life in malnourished patients with non-
neoplastic gastrointestinal diseaseda randomized controlled trial. Clin
Nutr 2008;27:48e56.

[82] Koretz RL. Nutrition Society Symposium on ‘End points in clinical nutrition
trials’ Death, morbidity and economics are the only end points for trials. Proc
Nutr Soc 2005;64:277e84.
Please cite this article in press as: Gomes F, et al., ESPEN guidelines on nu
Nutrition (2017), http://dx.doi.org/10.1016/j.clnu.2017.06.025
[83] Jeejeebhoy KN, Keller H, Gramlich L, Allard JP, Laporte M, Duerksen DR, et al.
Nutritional assessment: comparison of clinical assessment and objective
variables for the prediction of length of hospital stay and readmission. Am J
Clin Nutr 2015;101:956e65.

[84] Schindler K, Themessl-Huber M, Hiesmayr M, Kosak S, Lainscak M, Laviano A,
et al. To eat or not to eat? Indicators for reduced food intake in 91,245 pa-
tients hospitalized on nutritionDays 2006e2014 in 56 countries worldwide:
a descriptive analysis. Am J Clin Nutr 2016;104:1393e402.

[85] Hiesmayr M, Schindler K, Pernicka E, Schuh C, Schoeniger-Hekele A, Bauer P,
et al. Decreased food intake is a risk factor for mortality in hospitalised pa-
tients: the NutritionDay survey 2006. Clin Nutr 2006;28:484e91.

[86] Lainscak M, Farkas J, Frantal S, Singer P, Bauer P, Hiesmayr M, et al. Self-rated
health, nutritional intake and mortality in adult hospitalized patients. Eur J
Clin Investig 2014;44:813e24.

[87] Thibault R, Makhlouf A-M, Kossovsky MP, Iavindrasana J, Chikhi M, Meyer R,
et al. Healthcare-associated infections are associated with insufficient dietary
intake: an observational cross-sectional study. PLoS One 2015;10:e0123695.

[88] Sullivan DH, Sun S, Walls RC. Protein-energy undernutrition among elderly
hospitalized patients: a prospective study. JAMA 1999;281:2013e9.

[89] Weijs PJM, Stapel SN, de Groot V, Driessen RH, de Jong E, Girbes ARJ, et al.
Optimal protein and energy nutrition decreases mortality in mechanically
ventilated, critically ill patients. J Parenter Enter Nutr 2012;36:60e8.

[90] Munk T, Beck AM, Holst M, Rosenbom E, Rasmussen HH, Nielsen MA, et al.
Positive effect of protein-supplemented hospital food on protein intake in
patients at nutritional risk: a randomised controlled trial. J Hum Nutr Diet
2014;27:122e32.

[91] Lassen KO, Grinderslev E, Nyholm R. Effect of changed organisation of
nutritional care of Danish medical inpatients. BMC Health Serv Res 2008;8:
168.

[92] Gall MJ, Grimble GK, Reeve NJ, Thomas SJ. Effect of providing fortified meals
and between-meal snacks on energy and protein intake of hospital patients.
Clin Nutr 1996;17:259e64.

[93] O'Flynn J, Peake H, Hickson M, Foster D, Frost G. The prevalence of malnu-
trition in hospitals can be reduced: results from three consecutive cross-
sectional studies. Clin Nutr 2005;24:1078e88.

[94] Kimber K, Gibbs M, Weekes CE, Baldwin C. Supportive interventions for
enhancing dietary intake in malnourished or nutritionally at-risk adults: a
systematic review of nonrandomised studies. J Hum Nutr Diet 2015;28:
517e45.

[95] Kennedy JF, Nightingale JMD. Cost savings of an adult hospital nutrition
support team. Nutrition 2005;21:1127e33.

[96] Gariballa S, Forster S. Effects of acute-phase response on nutritional status
and clinical outcome of hospitalized patients. Nutrition 2006;22:750e7.

[97] Mudge AM, Ross LJ, Young AM, Isenring EA, Banks MD. Helping understand
nutritional gaps in the elderly (HUNGER): a prospective study of patient
factors associated with inadequate nutritional intake in older medical in-
patients. Clin Nutr 2011;30:320e5.

[98] Milne AC, Potter J, Vivanti A, Avenell A. Protein and energy supplementation
in elderly people at risk from malnutrition. Cochrane Database Syst Rev 2009
Apr 15;(2). CD003288.

[99] Crespi-Lofton J. Managing clinically significant drug interactions in patients
with HIV and comorbid conditions. Pharm Today 2016:64e76.

[100] Tseng A, Foisy M, Hughes CA, Kelly D, Chan S, Dayneka N, et al. Role of the
pharmacist in caring for patients with HIV/AIDS: clinical practice guidelines
2012;2012:65.

[101] Sherin R, Udaykumar P. Assessment of possible drug interactions in patients
with psoriasis and associated comorbid medical conditions: an observational
study. Rev Recent Clin Trials 2016:11.

[102] Neuvonen PJ. Interactions with the absorption of tetracyclines. Drugs
1976;11:45e54.

[103] Donnelly PC, Sutich RM, Easton R, Adejumo OA, Lee TA, Logan LK. Ceftriax-
one-associated biliary and cardiopulmonary adverse events in neonates: a
systematic review of the literature. Pediatr Drugs 2017;19:21e34.

[104] Dreier JP, Endres M. Statin-associated rhabdomyolysis triggered by grape-
fruit consumption. Neurology 2004;62:670.
tritional support for polymorbid internal medicine patients, Clinical

http://refhub.elsevier.com/S0261-5614(17)30236-4/sref64
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref64
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref64
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref64
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref64
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref65
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref65
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref65
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref65
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref66
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref66
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref66
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref66
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref67
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref67
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref67
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref67
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref68
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref68
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref68
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref68
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref69
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref69
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref69
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref69
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref70
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref70
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref70
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref70
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref71
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref71
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref71
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref71
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref71
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref72
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref73
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref73
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref73
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref73
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref74
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref74
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref74
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref74
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref75
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref76
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref76
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref76
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref76
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref77
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref77
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref77
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref77
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref77
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref78
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref78
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref78
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref78
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref78
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref79
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref79
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref79
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref79
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref80
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref80
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref80
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref80
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref80
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref81
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref82
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref82
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref82
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref82
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref83
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref83
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref83
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref83
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref83
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref84
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref85
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref85
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref85
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref85
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref86
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref86
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref86
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref86
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref87
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref87
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref87
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref88
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref88
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref88
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref89
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref89
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref89
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref89
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref90
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref90
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref90
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref90
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref90
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref91
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref91
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref91
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref92
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref92
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref92
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref92
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref93
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref93
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref93
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref93
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref94
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref94
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref94
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref94
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref94
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref95
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref95
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref95
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref96
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref96
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref96
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref97
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref97
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref97
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref97
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref97
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref98
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref98
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref98
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref99
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref99
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref99
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref100
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref100
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref100
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref101
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref101
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref101
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref102
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref102
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref102
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref103
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref103
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref103
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref103
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref104
http://refhub.elsevier.com/S0261-5614(17)30236-4/sref104

	ESPEN guidelines on nutritional support for polymorbid internal medicine patients
	1. Introduction
	1.1. What is the definition of polymorbidity?
	1.2. Why do we need to develop nutritional support guidelines for polymorbid medical inpatients?

	2. Materials and methods
	2.1. Pragmatic definition of polymorbidity for the current project
	2.2. Guideline development

	3. Results
	4. Discussion
	5. Conclusions
	Funding
	Conflict of interest
	Acknowledgements
	Appendix A. Supplementary data
	References


