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Background & aims: The risk of malnutrition in people with COVID-19 is high; prevalence is reported as
37% in general medical inpatients, 53% in elderly inpatients and 67% in ICU. Thus, nutrition is a crucial
element of assessment and treatment. This rapid review aimed to evaluate what evidence is available to
inform evidence-based decision making on the nutritional care of patients hospitalised with COVID-19
infection.
Methods: Cochrane Rapid Reviews guidance was followed; the protocol was registered
(CRD42020208448). Studies were selected that included patients with COVID-19, pneumonia, respiratory
distress syndrome and acute respiratory failure, in hospital or the community, and which examined
nutritional support. All types of studies were eligible for inclusion except non-systematic reviews,
commentaries, editorials and single case studies. Six electronic databases were searched: MEDLINE,
Embase, Cochrane Central Register of Controlled Trials, PubMed, CINAHL and MedRxiv.
Results: Twenty-six articles on COVID-19 were retrieved, including 11 observational studies, five
guidelines and 10 opinion articles. Seven further articles on pneumonia included three RCTs, one un-
blinded trial, three observational studies, and one systematic review on rehabilitation post-ICU admis-
sion for respiratory illness. The evidence from these articles is presented narratively and used to guide
the nutritional and dietetic care process.
Conclusions: Older patients with COVID-19 infection are at risk of malnutrition and addressing this may
be important in recovery. The use of nutritional management strategies applicable to other acute con-
ditions are recommended. However, traditional screening and implementation techniques need to be
modified to ensure infection control measures can be maintained. The most effective nutritional in-
terventions require further research and more detailed guidance on nutritional management post-
discharge to support long-term recovery is needed.

© 2021 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
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1. Introduction

COVID-19 infection continues to spread across the world with
239 million reported cases and almost 5 million deaths globally
since the start of the pandemic (15/10/2021) [1]. In the UK, it has
affected over 8 million people and resulted in 138,584 deaths so far
(15/10/2021) [2].

COVID-19 affects certain groups disproportionately with
higher risk of complications and death in people of black and
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Table 1
Eligibility criteria based on PICOS.

PICOS Inclusion Criteria

Population Patients admitted to hospital with symptoms of
COVID-19 infection, pneumonia, acute respiratory
distress disorder, respiratory failure (ICU or acute)
and then step-down or discharged
OR Patients discharged from hospital with a
confirmed diagnosis of COVID-19 infection,
pneumonia, acute respiratory distress disorder or
respiratory failure
OR Patients in the community with a confirmed
diagnosis of Covid-19 infection, pneumonia, acute
respiratory distress disorder or respiratory failure
Adults (18 years or more).

Intervention Nutritional support to optimise dietary intake e.g.
via artificial nutritional support (tube feeding or
parenteral nutrition), oral nutritional supplements,
dietary counselling, (nutritional), nutritional
rehabilitation (not micronutrient or fatty acid or
amino acid supplementation)

Control or Comparison Usual care
Outcomes Mortality, length of hospital stay, readmissions,

quality of life, activities of daily living, nutritional
status, weight change, handgrip strength, dietary
intake, return to baseline functional status, reversal
of COVID-19 associated symptoms e.g. poor
appetite, loss of senses of smell or taste.

Type of Study RCTs, cohort studies, cross sectional studies,
systematic reviews, guidelines and pathways,
audits and service evaluations, protocols
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ethnic minority background, the elderly, overweight and obese,
and those with underlying health conditions [3,4]. Oral intake is
significantly impacted secondary to anorexia, gastrointestinal
disturbances, dyspnoea and anosmia and in the most severe
cases respiratory failure [5]. This combined with the heightened
inflammatory response leads to rapid muscle wasting and a high
risk of malnutrition [6]. Prolonged Intensive Care Unit (ICU) stay,
post-extubation dysphagia, anorexia and weakness contribute
towards a cycle of impaired nutrition and prolonged recovery
[7].

The prevalence of malnutrition (as undernutrition) in people
infected with COVID-19 is reported to be 37% in general medical
inpatients [8], 52.7% in older inpatients [9] and 66.7% in patients
admitted from ICU [10]. The average length of hospital stay
varies from less than a week to nearly two months and stay in
ICU from one to three weeks [11]. Length of hospital stay for
malnourished patients with COVID-19 has been shown to be
significantly higher (almost double) than that of non-
malnourished patients [12]. This supports recommendations
that nutrition support should be initiated as soon as possible for
hospitalised patients [13].

Nutrition support, including oral nutritional supplements (ONS),
enteral and parenteral nutrition, plays an important role in meeting
nutritional requirements and aiding recovery [14]. Nutritional in-
adequacy during hospitalisation exacerbates the risk of malnutri-
tion, increasing the likelihood that any deficiency may persist
beyond discharge with potentially long-term effects on function-
ality and health [14]. Continuity of nutritional care has a vital role in
ameliorating these effects.

Benefits of nutritional support and follow-up post discharge
have been reported in other conditions, including the use of indi-
vidualised nutrition plans, nutritional supplementation and opti-
misation of protein intake in patients [15e17]. A recent review of
nutrition support guidelines [18] identified multiple themes
essential to rehabilitation pathways for COVID-19 recovery
including screening for malnutrition, care plans for nutrition sup-
port and continuity of nutritional care between settings. However,
there is no clear evidence for post-discharge nutritional support in
patients hospitalised with COVID-19 infection.

This rapid review aims to examine the evidence on nutritional
management of patients infected with COVID-19 in hospital and on
discharge to the community. The review question is: in patients
hospitalised with COVID-19 infection, what is the best way of
ensuring continuity of nutritional care post hospital discharge to
minimise the nutritional consequences of infection and optimise
recovery?

2. Methods

This review was conducted in accordance with the Cochrane
Rapid Reviews guidance [19], and the protocol was registered on
PROSPERO (registration number CRD42020208448).

2.1. Inclusion criteria

Studies were selected using defined eligibility criteria (Table 1).
Due to limited research available on nutritional care in COVID-19
infection, the search criteria were widened to include pneumonia,
respiratory distress syndrome and acute respiratory failure as po-
tential complications of COVID-19 infection. To fully explore the
focus of research, all types of studies were eligible for inclusion
except non-systematic reviews, commentaries, editorials and sin-
gle case studies.
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2.2. Search strategy and study selection

Six electronic databases were searched: MEDLINE (Ovid),
Embase (Ovid), Cochrane Central Register of Controlled Trials,
PubMed, CINAHL and MedRxiv preprint database. A search strategy
was developed to combine key concepts (Table 1) (example in
supplementary information). Search terms were combined with
suggested MeSH terms wherever possible. Only articles published
in English between 1st November 2019 and 20th March 2021 and
including adults �18 years were accepted. The search strategy for
Medline was reviewed by an information specialist (LB) using the
Peer Review of Electronic Search Strategies (PRESS) checklist [20];
suggested revisions were applied.

All identified studies were transferred into Endnote X8 (Clar-
ivate, PA, USA), duplicates were removed and then data were
transferred to Rayyan (QCRI, Doha, Qatar) [21] for screening. One
author (JL) used the inclusion criteria to screen titles and ab-
stracts. The decisions were checked by a second author (CEW or
MH) who screened 20% of the included, and 100% of the excluded
abstracts, resolving disagreements via discussion. Full text of each
included article was re-assessed independently (JL and CEW), and
a third author (MH) adjudicated on disagreements. Articles from
critical care settings were included if nutritional care continued
beyond ICU. Articles were excluded if they did not include out-
comes of interest or where the focus was micronutrient supple-
mentation, specific amino acids or fatty acids. Authors of articles
with non-English full text were contacted for a translated version.
Authors of protocols were contacted for preliminary data if
available.

Further studies were identified by JL through hand-searching
the reference lists of included studies, and the British Dietetic As-
sociation (BDA) and British Association for Parenteral and Enteral
Nutrition (BAPEN) websites were checked for any potentially
relevant articles. Identified articles were included following dis-
cussion with two other authors (CEW and MH).
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2.3. Risk of bias and quality of evidence

Risk of bias was assessed independently by JL and judgements
were verified by a second author (CEW or MH). The Cochrane Col-
laboration's Risk of Bias tool [22]was used for randomised controlled
trials (RCT), Joanna Briggs Institute (JBI) critical appraisal tools [23]
for cohort and cross-sectional studies and the Appraisal of Guidelines
for Research & Evaluation tool (AGREE II) [24] was used for clinical
guidelines. The JBI Checklist for Text and Opinion [25] was used to
make decisions regarding inclusion or exclusion of the remaining
articles but was not used for quality appraisal.

RCTs, observational, cohort and cross-sectional studies, were
quality rated according to the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) criteria [26].
RCTs were initially deemed high quality and downgraded or double
downgraded for high risk of bias or indirectness of evidence;
observational studies were initially deemed low quality and
downgraded for high risk of bias.

Three reviewers (JL, MH and AJ) assessed the guidelines inde-
pendently against the AGREE II tool organized into six domains
(Scope and Purpose, Stakeholder involvement, Rigour of Develop-
ment, Clarity of Presentation, Applicability, and Editorial Indepen-
dence). Based on review authors’ consensus it was agreed that
guidelines scoring >60% for all six domains were considered high
quality, those scoring >60% for three to five domains were mod-
erate quality, >60% in only two domains were low quality and only
one domain were very low quality.
2.4. Data extraction, data synthesis and statistical analysis

Data on population, intervention, duration and follow-up,
comparator, outcomes and results were extracted wherever
possible and displayed in a table (Table 2). A second author (CEW)
checked the data for accuracy and completeness. All data were
synthesised narratively by one author (JL) and checked by two others
(CEWandMH). Datawere grouped and reported according to the six
steps of the Nutritional and Dietetic Care Process [27] (assessment,
diagnosis, treatment strategy, implementation, monitoring and re-
view, and evaluation).
3. Results

3.1. Study selection

Figure 1 shows the PRISMA diagram of the selection and
screening process. In total, 34 articles were included in this review
Table 2
Agree II quality assessment - standardised scores of each domain for guidelines.

Column1 Barazzoni et al., 2020 Chapple

Domains Scaled domain scores (%)

1. Scope and purpose 100 98
2. Stakeholder involvement 44 70
3. Rigour of development 30 41
4. Clarity of presentation 83 94
5. Applicability 46 83
6. Editorial independence 78 78
R1: overall quality [1e7] 4 6
R1: recommendation for use Y þ mod Y þ mod
R2: overall quality [1e7] 4 5
R2: recommendation for use Y þ mod Y þ mod
R3: overall quality [1e7] 4 6
R3: recommendation for use Y þ mod Y
Overall recommendation
Overall quality judgementa (Very low, Low, Moderate, High)

Y þ mod
Moderate

Y þ mod
Modera

R - reviewer; Y - yes; mod - modifications; N e no;
a Based on 60% threshold.
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with 26 focussing on the nutritional care of patients with COVID-19
infection, seven on pneumonia and one on rehabilitation post-ICU
admission for respiratory illness. No RCTs or intervention studies
were identified for nutrition and COVID-19, therefore this review
focussed on assessing the guidance on nutritional management of
COVID-19 infection and extrapolating indirect evidence from
studies on respiratory illness.

Statistical pooling of data was not possible due to the het-
erogeneous nature of the articles identified. Variations in in-
terventions, subjects and outcomes, as well as risk of bias,
prevented meta-analysis. Therefore, the results are described
qualitatively.

For this review, guidelines were defined as systematically
developed recommendations produced to direct the management
of patients [28]. All other papers (excluding systematic reviews,
RCTs and observational studies) were referred to as opinion articles.
3.2. Characteristics of included studies

Table 2 provides details on study characteristics, extracted data
and quality assessment. The 26 articles on COVID-19 included 6
observational studies [29e34], four abstracts of observational
studies [35e38], one cross sectional survey [39], five guidelines
[40e44], nine opinion articles [45e53], and one abstract of
opinion article [54]. The guidance provided by guidelines and
expert-opinion articles is presented in the supplementary
information.

The seven articles on pneumonia included three RCTs [55e57],
one trial abstract [58] and three observational studies [59e61]. The
rapid systematic review [62] presented evidence on rehabilitation
in patients post-ICU admission for respiratory illness. The evidence
from these papers will be presented together and used to produce
guidance on the nutritional and dietetics care process.
3.3. Quality assessment

GRADE quality appraisal was applied to the systematic review,
RCTs, and observational studies. The systematic review and the
three RCTs were judged to be of low quality mainly due to indi-
rectness of evidence. Of the observational studies, four were judged
to be low quality while the remaining six were very low quality (see
Table 2 for reasons). There was insufficient information to allow
quality assessment of the six abstracts.

Thefive guidelineswere assessed using the AGREE II tool,which
requires users to produce an overall assessment and recommen-
dation for use. Table 3 shows the final scaled domain scores for the
et al., June 2020 Aytür et al., 2020 Chen et al., 2020 Jin et al., 2020

100 72 87
69 43 74
61 25 73
80 48 50
50 42 56
100 75 100
4 3 5
Y þ mod N Y þ mod
5 3 6
Y þ mod N Y
5 3 6
Y þ mod N Y

te
Y þ mod
Moderate

N
Low

Y
Moderate



Fig. 1. Prisma flow diagram of search and selection process.
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three reviewers (JL,MHandAJ) anddetails of howeach itemwithin
the domains scored. The scope and purpose, editorial indepen-
dence and clarity of presentation scored highly in most guidelines,
however stakeholder involvement was limited, partly due to a lack
of information provision, but also because many of the wider
healthcare teamwere not consulted. No patientswere consulted in
any guideline. This latter limitation was recognised by some
guideline authors and perhaps understandable given the nature of
the pandemic. The lowest scoring domains were rigour of devel-
opment and applicability. Limits to the rigour of development
reflect the urgency with which these guidelines were produced,
and the lack of published data on the management of COVID-19.
The applicability domain refers to advice on how the recommen-
dations should be applied in practice, and low scores here also
reflect the limited experience of COVID-19 and the rapid produc-
tion of the guidelines.Wedonot recommend the guideline by Chen
et al. (2020) because of shortcomings in most domains, however
we do recommend the use of the other guidelines.
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3.4. Nutritional and dietetic care process

3.4.1. Assessment

3.4.1.1. Studies on COVID-19. Six studies [30e32,34,37,38] including
two abstracts [37,38] suggest a significant proportion of patientswith
COVID-19 are at high risk of malnutrition. A variety of screening and
diagnostic tools or criteria were used including NRS-2002 [30,38],
MNA [32], Modified NRS-2002 tool [34], GLIM criteria [34,38], and
low BMIwith or withoutweight loss [31], as indicators of risk. Risk of
malnutrition or undernutrition ranged from 74% to 92% [30e32,
34,38]. Weight loss was variable; 61% patients in one study [32],
24e53% patients with �5e10% weight loss in others [32,34]. Preva-
lence of low BMI ranged from 9 to 15% [32,34] and patients with se-
vere COVID-19 weremore prone to have low BMI, higher weight loss
and greater nutritional risk [31]. Only one study [30] reportedweight
losswas seen in ‘only a few patients’ and only 4% had a BMI�18.5 kg/
m2

, thus other factors were driving malnutrition risk.



Table 3
Nutritional care process strategies from guidelines and opinion articles.

Nutritional care process Strategies References

Identification and assessment Nutrition screening and assessment should be undertaken using validated tools e.g. MUST, NRS-
2002, Subjective Global Assessment, Mini Nutritional Assessment for geriatric patients, NUTRIC
score for ICU patients, GLIM criteria, MNA-SF, or a local validated tool

[9,10,12,14e16,18e20]

Estimation of risk by assessing oral intake and potentially impacting symptoms [17]
Consider at nutritional risk if BMI <22 kg/m2 and/or weight loss in the last three months and/or
reduced food intake

[21]

Alternative measures (in the absence of measurements of weight and/or height):
� patient or family reported values of height, previous weight and weight loss
� measurement of ulna length and mid arm circumference
� subjective criteria e.g. loose clothing, history of decreased food intake, reduced appetite, reported

dysphagia or underlying psycho-social or physical disabilities
� Patients Association Nutrition Checklist (based on self-report)

[15,17e19]
[36]

Discharge:
� Reassess nutritional risk on discharge and handover to community
� Ongoing dietary counselling and individualised nutrition plans in nutritionally high risk, frail,

sarcopenic, post ICU or critical care recovery patients
� Ongoing assessment of muscle mass

[15e18]

Diagnosis Identify malnutrition:
� Focus on immunocompromised, older adults, poly-morbid, malnourished individuals, people

with underlying long term conditions (diabetes), ICU patients, patients who are unable to eat
� Identify dysphagia e particular attention to patients discharged from ICU (post-extubation

dysphagia)
� Identify refeeding syndrome

[9,10,14,16,17,19,20]

Treatment strategies Use protocols, algorithms, existing local policies or pathways to direct nutritional support once
nutrition risk status is established.

[10,16,17,19,21]

Link with existing pathways e.g. NICE rehabilitation pathway or community malnutrition pathway [16,17,19] [37]
Ward-based strategies:
� High energy, high protein, easy to chew menu options
� Snack boxes
� Snack rounds
� Symptom relief
� Taste or smell changes - Strong-flavoured foods
� Dry mouth - sugar-free fruit sweets

[16]

ICU stepdown:
� Maintain enteral nutrition until review by a dietitian
� Use supplemental enteral feeding or ONS if required
� Offer ONS after rehabilitation
� Educate ward staff about optimising nutrition
� Enteral feeding regimens structured around physiotherapy sessions

[16,17]

ONS criteria:
Hospital:
� Early high protein nutritional supplementation (20 g/day) in all nutritionally high-risk patients
� To meet nutritional targets
� Poor appetite and inadequate eating
� Dysphagia
� Dysphagia e texture adapted diets according to advice of SLT
Community:
� Food intake (including food fortification) does not meet nutritional goals and if there is significant

unplanned weight loss, and where the UK ACBS criteria are met
� Consider self-purchase and use of powdered ONS options (consider patient's ability to manage

preparation at home)
� Assess level of independence including access to food and availability of help from family or

neighbours

[9,10,12]
[21]
[17]
[11]
[20]
[9,20]
[15] [14,16,19]
[15]

Energy and protein provision:
� 400e600 kcal/day, �30 g protein/day from ONS
� 600e900 kcal/day, 35e55 g/d protein from ONS
Give protein in periodic doses

[9,10]
[21]
[17]

Artificial nutrition:
Consider EN if oral intake:
� <half of energy and protein requirements met orally for 3e7 days
� <65% for malnourished patients
� <50e60% for 3 days
� where ONS intake is less than two bottles on two consecutive days
� Consider PN if EN not tolerated

[9,10,20]<
[10]
[20]
[21]
[9,10,12,17,20,21]

Nutritional requirements:
Energy:
� 25-30 kcal/kg/day

[9,10,12,16,20,21]

Protein:
� 1e2 g/kg body weight

[9,12,20,21]

Adjust according to nutritional status, physical activity level, disease status, comorbidities, and
tolerance

[9,20]

Caution for refeeding syndrome [9,10,16]
On discharge: [14]
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Table 3 (continued )

Nutritional care process Strategies References

� Provide resources e.g. BDA Older Adults Factsheets and Guide to Nutrition and Hydration in Older
Age

� Continue ONS if intake severely impacted, ongoing breathlessness, fatigue or if using a mask or
nebulisers, or medium/high risk of malnutrition

[9,16,19]

� Review by a dietitian to establish need for ongoing ONS and to ensure prescriptions meet the UK
ACBS indications

[16]

� Arrange community dietitian or GP review and communicated in writing [15]
� Artificial nutrition if patient has ongoing severe swallowing dysfunction, neurological

dysfunction, or gastrointestinal dysfunction
[17]

Implementation MDT working:
� Team could include clinical psychologists, speech and language therapists, physiotherapists,

occupational therapists, and dietitians
� Nurses for patients at risk of pressure ulcers
� Podiatrists for diabetic foot injuries
� Falls prevention
� Mental health services

[9,10,14,15,17,19,20]
[9,14,15,17,19,20]

Monitoring and review Body weight, BMI, food intake, compliance to dietary advice and ONS, blood tests, clinical condition,
and functional tests (such as sit to stand), self-reported activity, progress towards agreed goals and
ability to undertake activities of daily living.

[15,19,20]

Monitor prescription compared to delivery of EN and PN; avoid under and overfeeding. [17]
Prescription of ONS for at least one month (post discharge) and regular monitoring if compliance is
in question

[9]

Frequency:
During hospitalisation:
� weekly for low to moderate nutrition risk
� every 2e7 days for high risk

[10]<

Community:
� 1 week to 3 months intervals

[19]

Evaluation No guidance

NICE: National Institute for Health and Care Excellence; ACBS: Advisory Committee on Borderline Substances; BAPEN: British Association of Parenteral and Enteral Nutrition;
BDA: British Dietetic Association; BMI: Body Mass Index; EN: Enteral Nutrition; ICU: Intensive Care Unit; MNA-SF: Mini-Nutritional Assessment-Short Form; MUST:
Malnutrition Universal Screening Tool; NRS-2002: Nutrition Risk Score 2002; ONS: Oral Nutritional Supplements; PN: Parenteral Nutrition; GLIM: Global Leadership Initiative
on Malnutrition; NUTRIC: Nutrition Risk in Critically ill; MDT: multidisciplinary team; SLT: Speech and language therapy.
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Two studies reported patients with COVID-19 have reduced oral
intake: consuming <50% nutritional requirements in 39e56% pa-
tients [31,34]. The risk of weight loss and sarcopenia post ICU
discharge was also reported [37]. One study [30] reported nutri-
tional risk linked to mortality; higher NRS scores had significantly
higher mortality and a longer stay in hospital. The importance of
the acute disease effect (defined as no, or unlikely to have, adequate
nutritional intake for more than five days) in assessing nutritional
risk in patients with COVID-19 infection was emphasised [30].
3.4.1.2. Studies on pneumonia. Shirado et al. [60] compared pa-
tients with low energy intakes to those with adequate intakes,
finding lower energy intake was associated with higher mortality,
higher pneumonia recurrence rate during hospitalization, and
lower discharge home rate suggesting assessment of energy intake
is relevant.

Eekholm et al. [59] reported 6-month consecutive prospective
data on 15 patients with community-acquired pneumonia and
found discrepancies in clinical practice compared to evidence-
based recommendations for nutritional care: only 53% of patients
were screened on admission (only 27% within 24-h); nutrition
plans were developed for 55% of nutritionally at-risk patients
which were ‘incomplete and unsystematic’ and not developed ac-
cording to evidence-based guidelines; incomplete documentation
meant patients' intake and adherence to recommendations for
nutrition support could not be assessed. The nutritional care of
patients with COVID-19 may be similarly hampered by the diffi-
culties highlighted.
3.4.1.3. Guideline and opinion articles. All guidelines agreed that
screening using a validated tool was an important initial step in the
process and a variety of tools were recommended (Table 3).
111
The practical difficulties in obtaining measurements for a
nutrition risk assessment e.g. body weight, were widely acknowl-
edged and alternatives suggested. Limitations of these alternative
measures due to access restrictions or infection control policies
were acknowledged [45,49].

3.4.1.4. Other articles. Lawrence et al. [39] carried out a survey of
nutritional care pathways on COVID-19 in the UK and reported that
the majority of the pathways included MUST for screening (Table
2). For assessment, the focus was on COVID-specific symptoms
(hunger or skipping meals, poor appetite and taste changes) and
physical symptoms (weight loss, energy levels, weakness, shortness
of breath and muscle loss) while emotional or psychological
symptoms were included in only 32e63% of pathways. The out-
comes most frequently monitored routinely were weight and food
intake while patient specific goals including Activities of Daily
Living (ADLs), physical function and handgrip strength were
monitored less frequently. Management of COVID-19 symptoms
included mainly advice or resources for eating and drinking with
breathlessness, managing a dry mouth and loss of taste and smell
or prescription of ONS. A few dietitians reported including advice
on purchasing nutritional supplement drinks and managing
gastrointestinal issues.

3.4.2. Diagnosis
None of the studies provided guidance directly on diagnosis.

However two guidelines [41,42] and five opinion articles
[46,48,49,51,52] on COVID-19 described conditions associated with
higher nutritional risk, poorer outcomes and higher mortality:
immune-compromised individuals, older adults, polymorbid in-
dividuals, malnourished people, those with underlying conditions
(e.g. diabetes), and patients in ICU. One study [41] noted the po-
tential “double burden” of over- and under-nutrition which
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exacerbates severity of infection and recommended that general
guidance on the prevention and treatment of malnutrition is fully
applicable to COVID-19 infection.

3.4.3. Treatment strategy
This evidence comes from six observational studies (four as

abstracts only) [31,34e38], five guidelines [40e44] and eight
opinion articles [45e52] on COVID-19, and three RCTs [55e57], one
unblinded trial (abstract) [58], two observational studies [30,61] on
pneumonia, and one systematic review [62] on severe respiratory
illness post-ICU.

3.4.3.1. Systematic review. Evidence for the efficacy of rehabilita-
tion interventions in patients with severe respiratory illness post-
ICU was assessed [62]. Only two of the included studies tested
nutritional interventions; one tested an individualised expert
programme (lectures, counselling, fortified foods, oral nutritional
supplements or parenteral or enteral nutrition plus physical reha-
bilitation), and one simply reported as ‘nutritional care’. The meta-
analysis showed significant improvements in ADLs. This could be
generalizable to COVID-19.

3.4.3.2. Studies on pneumonia. The combined evidence from two
RCTs [55,57] on pneumonia suggests long-term benefits of dietitian
led individualised nutrition support during admission and 6
months post discharge in older adults, including significant
improvement in daily energy and protein intakes. This intervention
combined with patient and caregiver education [55] resulted in
further benefits to malnutrition risk through significant improve-
ment in MNA-SF scores, and lower readmission rate in the inter-
vention group.

The combined evidence from one RCT [56] and one retrospec-
tive cohort study [61] suggests benefits of enteral nutrition (naso-
gastric feeding) during hospital admission in older adults including
to nutritional status through improved arm muscle circumference,
shorter length of stay (LOS) and fewer adverse events. Compared to
parenteral nutrition (PN), patients who received nasogastric
feeding had lower hospital mortality and complication, and more
discharges home [61].

Overall these studies suggest nutrition support combined with
rehabilitation may improve performance of ADLs in older adults.

3.4.3.3. Studies on COVID-19. Six observational studies (including
three abstracts) [30,31,34e36,38] (n ¼ 724) reported data on
nutritional support requirements. The number of patients requiring
ONS ranged from 6 to 74% [30,34e36,38], and patients at nutri-
tional risk received more frequent ONS than patients without [31].
The number of patients requiring EN ranged from 6 to 15%
[30,34,35], PN ranged from 5 to 12% [30,34] and patients requiring
both EN and PN 8% [30]. Zhao et al. [30] reported that critically ill
(please refer to Table 2 for definition) patients were more likely to
receive nutritional support than severely ill (please refer to Table 2
for definition) patients and had higher mortality and longer hos-
pital stays.

The presence of dysphagia was high at 52% [38] and the
number of patients requiring texture modified diets ranged from
55 to 89% [35,38], the majority because of post-extubation
dysphagia, 45% [37].

3.4.3.4. Guidelines and opinion articles. All recommendations were
based on opinion and no data were presented to support these
strategies, which are reproduced in Table 3. The recommendations
reflected the usual management of malnutritionwith consideration
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for the additional restrictive working practices needed for infection
control. All guidelines and opinion articles on COVID-19 [40e52]
provided guidance on dietary interventions and agreed on the
optimisation of oral intake as the first line intervention. Six articles
offered different strategies for this including the use of dietary
counselling and individualised nutrition from an experienced
professional [41,42], and standardized health education and
training for patients and families [43,46,48,49]. Food fortification
was advised by four papers, as a general strategy [41], in the
community [47,51] or at home [43].

Recommendations for ward-based strategies are listed in Table
3. In underlying conditions e.g. diabetes, relaxation of previous
dietary restrictions may be temporarily necessary in the presence
of a poor appetite or unintentional weight loss [51].

Four guidelines [41e44] and seven opinion articles [46e52]
provided guidance on oral nutritional supplements although the
criteria for their use varied. Nutritional treatment should continue
with ONS [41,46,51] in cases where required. Guidance for initiation
of ONS in the community was also provided by four papers
[46e48,51]. ONS should be stopped when goals have been met and
malnutrition risk is resolved [51]. Three guidelines [41,42,44] and
three opinion articles [49,50,52] provide guidance on artificial
nutrition. The criteria for escalation to EN varied [41,42,50,52] but
all articles advised consideration of PN if EN is not tolerated. Two
opinion articles [50,52] stated a preference for PN in patients with
expected respiratory complications.

Three guidelines [41,42,44] and three opinion articles [46,50,52]
provided advice on nutritional requirements, of which five
[41,44,46,50,52] advised broadly similar energy targets ranging
from 25 to 30 kcal/kg/day with adjustment according to nutritional
status, physical activity level, disease status, tolerance and refeed-
ing risk, and one [42] focused on ICU.

Optimisation of protein intake was emphasised by two guide-
lines [41,44] and six opinion articles [46,47,49e52], with individual
adjustment for various groups. The changing nutritional needs
during different phases of recoverywere acknowledged by only one
article [49], suggesting the possible need for up to 35e40 kcal/kg
and 1.5e2 g/kg protein for several months post discharge to opti-
mise recovery. These authors cautioned against the provision of
extra nutrition in the later stages of recovery to prevent fat rather
than muscle gains and advised individualised dietary counselling
and increased physical activity.

Three opinion articles [46,47,51] made recommendations on
goal setting. The BDA [51] advised patient-centred goals should be
discussed and agreed. In hospital appropriate goals include
improved intake, weightmaintenance, preservation of musclemass
and function [46]. During acute illness goals may be to minimise
weight loss, muscle mass and strength [51]. During recovery, goals
may be to gain muscle strength, return to a desirable weight,
resume hobbies or to improve stamina [51].
3.4.4. Implementation
The only evidence on implementation comes from two guide-

lines [41,42] and five opinion articles [47e49,51,52]. Collaboration
between healthcare professionals, catering and family was rec-
ommended by all articles to provide integrated care and minimise
face-to-face contact (Table 3).
3.4.5. Monitoring, review and evaluation
The following evidence comes from two observational studies

[29,33], three guidelines [40,42,44] and six opinion articles
[46e49,51,52] all on COVID-19.
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3.4.5.1. Studies on COVID-19. Two studies [29,33] (n ¼ 1976) re-
ported on rehabilitation needs of patients post COVID-19 infection
in predominantly older people. Li et al. [29] used a self-designed
questionnaire and reported ongoing physical and psychological
dysfunction during recovery including sleep disorders (64%),
anxiety (62%), decreased activity endurance (61%), respiratory
dysfunction (58%) and loss of appetite (55%). Up to 40% patients
indicated the need for dietary instructions.

Leite et al. [33] used data from a post-discharge tele-rehabili-
tation programme following COVID-19 infection to identify self-
reported disability and rehabilitation needs of mainly ICU pa-
tients. Patients in ICU presented longer hospital stay, lower inde-
pendence for activities of daily living, greater prevalence of weight
loss with lack of appetite, more oxygen therapy, more shortness of
breath during routine and non-routine activities and greater diffi-
culty standing up for 10 min.

Together these data indicate patients hospitalized due to COVID-
19 present high levels of physical and psychological disability
which is exacerbated in those admitted to the ICU.

3.4.5.2. Guideline and opinion articles. Three opinion articles
[47,51,52] suggested monitoring of anthropometric, nutritional,
clinical and functional measures (Table 3).

One guideline [42] recommended frequency of monitoring
during hospitalisation based on the degree of nutritional risk and
another [51] advised regular monitoring built into clinical reviews
by community healthcare professionals following hospital
discharge.

Two guidelines [40,44] and three opinion articles [46,48,49]
recommended remote working and virtual monitoring of patients
during hospitalisation and as part of rehabilitation teams post
discharge [44]. The BDA advised further discussion to support in-
dividuals unable to access or interact with technology or telephone
consultation [48].

4. Discussion

This rapid review aimed to answer the following question: in
patients hospitalised with COVID-19 infection, what is the best way
of ensuring continuity of nutritional care post-hospital discharge to
minimise the nutritional consequences of infection and optimise
recovery? We did not identify any RCTs or intervention studies
relating to COVID-19, but eleven observational studies provided
new information. The remaining papers were guidelines and
opinion articles produced rapidly at the start of the pandemic
(around FebruaryeJune 2020). We also found four intervention
studies, three observational studies and a systematic review
examining nutrition and pneumonia or respiratory illness recovery,
which provided useful data to support nutritional interventions for
COVID-19.

The observational studies involving patients with COVID-19
infection were of low quality and were predominantly hospital
based. Two examined patient-reported nutritional needs post
COVID-19 infection [29,33], and the others evaluated the nutri-
tional characteristics of patients with COVID-19 infection and the
relationship between these factors and clinical outcomes
[30e32,34e38]. They reported wide-ranging symptoms, a need for
dietary information, high prevalence of risk of malnutrition, sub-
stantial use of artificial feeding and nutritional support, and higher
mortality and longer hospital stay in those at higher risk of
malnutrition. This reinforces what we already know about the in-
fluence of malnutrition on clinical outcomes; it is well established
that those at higher nutritional risk have longer hospital stays
leading to higher healthcare costs and higher mortality [63]. These
data show that older patients with COVID-19 infection are
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potentially a high-risk population for malnutrition, particularly
thosewith ICU admission, with a requirement for dietetic input and
nutrition support.

The data on pneumonia included three RCTs [55e57] (low
quality), the unblinded trial [58], and the retrospective cohort
study [61] (low quality) which suggested that individualised
dietetic-led care during and after hospitalisation, and enteral
nutrition during hospitalisation could improve both nutritional
and clinical outcomes. This provides some evidence to support the
effectiveness of ward-based strategies to meet nutritional re-
quirements in patients with acute lung infections. Previous
research highlights the effectiveness of nutrition support in
improving clinically important outcomes [64e66] and this can
lead to net savings in healthcare costs [63]. The cross-sectional
study in hospitalised older patients with pneumonia [59],
although very low quality, suggests that older adults with lung
infections are at risk of readmission and nutritional care does not
appear to be prioritised.

The five guidelines referenced the increased risk of malnutrition
in patients with COVID-19 infection. Nutrition screening was
consistently recommended, and all provided guidance on dietary
interventions according to stage of disease, care setting or nutri-
tional status of the patient. Only two guidelines [41,44] recom-
mended specific energy and protein targets for ward-based care,
and only one [41] addressed the issue of dysphagia. Two guidelines
[41,42] considered goals and monitoring, and three [40,41,44]
looked at continued and community-based care. Only one guide-
line [42] detailed the difficulties in obtaining access to patients
with COVID-19 infection and proposed strategies to minimise
contact whilst striving for optimum nutrition. Although nutritional
management based on other clinical conditions can be applied to
COVID-19, implementation must be given careful consideration for
them to be effective. The quality of four guidelines [40e42,44] was
moderate based on consensus judgement and the reviewers were
able to recommend the use of three with modifications [40e42]
and one as it stands [44]. These are useful sources of advice for
practicing dietitians. However, given their production at beginning
of pandemic practitioners should be aware of the limitations of the
guidance and the need for them to be reviewed and updated once
further evidence has been generated.

The remaining papers were opinion articles, which offer further
advice based on experience, most extrapolating from knowledge of
lung disease and/or malnutrition. These address many of the same
areas as the guidelines, with an emphasis on identification of
nutritional risk and general advice on treatment. They also covered
post-discharge procedures and ongoing community care in much
more detail. Like the guidelines, advice on monitoring was limited.

The systematic review [62] suggested a benefit of multidisci-
plinary rehabilitation in combination with nutrition support, on
functional outcomes in older adults. Multi-disciplinary working, in
both community and hospital settings, was a recurring theme in
most of the guidelines and opinion papers. This is especially rele-
vant as evidence [67] from similar coronavirus infections shows
that the long-term effects in hospitalised patients, or those that
required ICU, persisted beyond 6 months post-discharge. Effects
included psychological conditions (Post-traumatic stress disorder,
depression, anxiety), lung function abnormalities and reduced ex-
ercise capacity. Given this mixed presentation, multi-component
rehabilitation could help optimise recovery [68]. The benefits of a
nutrition component are well recognised in other services
including cancer [69] and pulmonary rehabilitation [70] and should
be considered for patients recovering from COVID-19 infection [68].

The COVID-19 crisis resulted in the rapid increase in the use of
virtual clinics and telehealth through necessity. Some of the
guidelines mentioned these technologies as useful in the
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management of patients with COVID-19, but there was little evi-
dence at the time to support their use. Wells Mulherin et al. [53]
reported a benefit of virtual clinics and telehealth technology in
provision of home enteral and parenteral nutrition, through patient
education and training by MDT teams including dietitians. This is
supported by observational evidence from a recent systematic re-
view [71] which reported the convenience of telehealth in bringing
togethermultiple healthcare professionals whilst minimising direct
patient contact during the COVID-19 pandemic. Multiple expertise
combined in this way can be an effective tool in tackling malnutri-
tion as reported by a meta-analysis [72]; there was a significant
improvement in protein intakes (2 studies; 200 participants) and
quality of life (4 studies; 248 participants) in malnutrition focussed
telehealth interventions when compared to usual care, in older
adults living at home. However, limited practical guidance was
provided by the papers in this review. MDT rehabilitation through
telehealth requires co-ordination to ensure effective communica-
tion. Guidance is essential to ensure effective use of resources.

This review highlights the need for further research in effective
nutrition support interventions for patients during and post-COVID
-19. Recent data showing that up to 78% of patients required di-
etetic input during post-ICU rehabilitation [73], suggests a similar
need for dietetic input post COVID-19. Our review adds to the ev-
idence of knowledge gaps highlighted by Mechanick et al. [74]
where an urgent need for well-designed research, particularly RCTs,
was identified for nutrition support, registered dietitian nutritionist
counselling (chronic or posteCOVID-19), malnutrition and man-
agement (all stages) as well as enteral nutrition, protein-energy
requirements, and home enteral and parenteral nutrition support
(chronic or posteCOVID-19).

Strengths of this review include adherence to relevant Cochrane
guidelines [19], a peer reviewed search strategy and independent
duplicate screening for most of the retrieved articles. The inclusion
of BDA and BAPEN articles allowed post-discharge procedures and
continuity of care to be explored in more detail. The use of a variety
of relevant quality appraisal tools allowed appropriate assessment
of the strength and relevance of the available evidence. Limitations
include short timeframe and language restrictions. Indirect evi-
dence from non-COVID-19 pneumonia may also be a limitation as
some data suggest that COVID-19 can also specifically target the
gastrointestinal tract, resulting in possibly more nutritional intol-
erance in COVID-19 patient compared to regular pneumonia [75].
Although somegrey literaturewas explored throughhand searching
of reference lists, it was not extensive due to time restrictions.

In conclusion, this review highlights the lack of high quality ev-
idence available onnutritionalmanagementof COVID-19 andweare
unable to saywith confidence the bestwayof ensuring continuity of
nutritional care post hospital discharge. There were no dietary
intervention studies for COVID-19 and most of the evidence was
from opinion articles and guidelines. The observational evidence
described here showed COVID-19 in older adults presents a risk of
malnutrition and addressing this may be important in recovery.
Indirect evidence from studies on pneumonia provides some sup-
port for the recommendeduse of nutritionalmanagement strategies
applicable to other acute conditions in patients with COVID-19.
However, traditional screening and implementation techniques
need to be modified to ensure infection control measures can be
maintained. More research is required on the most effective nutri-
tional interventions, as well as more detailed guidance on nutri-
tional management post-discharge to aid long-term recovery.
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