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Abstract

Background: COVID-19 negatively impacts nutritional status many levels. COVID-19 patients experience
negative energy and nutrient balance due to ineceastritional needs and reduced nutrient intakepatients
with COVID-19, not only ICU patients, but even teosho have moderate-to-severe infections of COVED-1
need appropriate nutritional care.

Objective: The aim of this special article is to revise andady pinpoint to key parameters related to
nutritional care of individuals non ICU treated kwitr recovering from COVID-19, including those diacged
from hospital and those managed entirely withindbemunity.

Methodology: Website search engines and electronic databashsasuPubMed and Cochrane were used. The
literature reviewed examined guidelines, recommgods, policy/consensus statements and treatment
pathways developed by scientific communities thatenintended for healthcare professionals treatipgtients

and outpatients with COVID-19.

Results: COVID-19 negatively impacts nutritional status orany levels. Pyrexia, sepsis, dyspnea increase
nutritional requirements, simultaneously, food ketas reduced by the effects of the disease andatsagement
(e.g. anorexia, breathlessness, chronic fatiguegsstve coughing, impact of management optionsaf&ed
CPAP/NIV), loss of taste and smell, dyshpagia, peilagical factors (e.g. anxiety) and social resiits
associated with food access issues). Screeningddmutrition should be performed in all COVID-1%ipats.
Dietary advice and food fortification is a primacpmponent of successful nutritional interventiofdhen
dietary advice is not adequate, prescription of pudritional supplements (ONS) in patients withrecovering
from COVID-19 in the community was proposed by stifec organizations.

Conclusions: Holistic care of patients with COVID-19 should anporate nutritional screening/ assessment and
appropriate nutritional care. Patients, who haweerse but also those with moderate-to-severe irdastiof
COVID-19, are at increased risk of malnutrition,igéhif unaddressed can deteriorate their nutritictetus and
affect function, rehabilitation and post COVID-1@atjty of life.
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Background Despite the fact that COVID-19 has recently

. . merged, and thus scientific data is far from
Since March 11, 2020, severe acute resplrator?xbust’ from the till now collected data on

syndrome coronavirus-2 (SARS-CoC-2) tritional needs and effective nutritional
infection and related coronavirus disease 201@}J

: . . terventions, it is evident from the knowledge
(COVID-19) ‘reached pandemic dimensions ‘Ljpcquired to date, that all patients with COVID-

number of researchers have focused o ot onlv ICU patients. but even those who
unraveling the different dimensions of successfyl™’ y P " )
ave moderate-to-severe infections of COVID-

'n;ﬁ:jvsgfréuérnotfsgfgﬁsZogf(];l)'Cted by thelQ need appropriate nutritional care. Scientific
P ' ' research on conditions that present with similar
symptoms and disease trajectories, pinpoint
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towards the need for timely, measurabldéncreased nutritional needs and reduced nutrient
achievable, relative and specific nutritional care.intake. Epigrammatically, pyrexia, sepsis,
dyspnea increase nutritional requirements,

19 patients hospitalization rates, has shown th elélt?r(];otl;]selyéji;z(;gelrgﬁgeitéségg:ciﬂqebgt Ege
among this patient population, 32% patients have 9 9

required hospitalization, 68% of those affectea)r:géi)s('is’e Ckz)rja;[]?rl]essni(rensséct cgfror%;nafagggﬁt,
have been cared for in their own home or iﬁ ghing, P 9

residential homes (European Centre for Diseagér;;[glns ésggagoir; CPSAF;LI\éII\O/),iclglssf;)étgarzte(gnd
Prevention and Control, 2020). Acute COVID-19S el dy pag J PSy L 9 X .'g.
can be nonsevere and initially managed at hon;fmety) and social restrictions associated with

Till now, epidemiological research on COVID-

in quarantine or severe and initially managed iOOOI access issues (Managing = Adult

the hospital, with possible ICU admission fo
critical disease and a higher likelihood o

alnutriton. A Community  Healthcare
Professional Guide to the Nutritional

chronic/post-COVID-19 in the home setting or i gr\]/?g?ln;emtne:; zzggints during and  after
the hospital. For this article the optimum :

nutritional care processes applicable for patientdore analytically, the COVID-19 infection
hospitalized non —ICU treated, for outpatients ngiresents with a number of typical symptoms that
needing hospitalization and for non-hospitalizednpair dietary intake.

chronic/post COVID-19 were examined. To begin with, patients afflicted by COVID-19
Purpose: The aim of this special article is toface respiratory issues that interfere with eating
revise and clearly pinpoint to key parameterand drinking. Respiratory difficulties include
related to nutritional care of individuals non ICUcoughing and breathlessness; gas trapping and
treated with or recovering from COVID-19,early satiety, caused by gulping air while eating,
including those discharged from hospital andnd dry mouth due to breathing through the
those managed entirely within the communitymouth, use of inhalers and oxygen therapy.
For this scope, a literature search was performéBritish Lung Foundation. 2020) All the above
so as to identify relevant publications. are potential shortcomings in patient’s ability to

, nourish themselves properly. Among
Material and Methods hospitalized patients with COVID-19, those with
Website search engines and electronic databageumonia, and hypoxemic respiratory failure
such as PubMed and Cochrane were used. Timanaged with awake prone positioning or
literature  reviewed examined guidelinesextracorporeal membrane oxygenation are at
recommendations, policy/consensus statemernitgreased risk for acquired malnutrition because
and treatment pathways developed by scientifthese therapies can limit nutrient intake via
communities that were intended for healthcamautritional support. Moreover gastrointestinal
professionals treating inpatients and outpatientymptoms and/or related to disease performed
with COVID-19. Our goal was to revise relatedherapies can impair nutrient delivery, digestion
information for adults with or recovering from aand absorption in patients receiving enteral
COVID-19. This included all inpatients non-ICUnutritional support.
treated; those who were managed solely in t

community and those discharged from a hospit Iurthermore, a considerable number of Covid-19

admission, which may or may not have includeEOa:t'intosn,z1 )ﬁlpeez)rLljesn?solé)si?\tgligw?]a\:ﬁgfab::sfeenasrfds
an ICU admission. The key topic for review wa P ; y

nutrition support in patients hospitalized in th mell and this can affect their appetite and desire

non-ICU COVID ward, those afflicted with o eat. (Xydakis et al, 2020)

COVID-19 infection not needing hospitalization, Additionally, COVID-19 patients experience
and those discharged from hospital in need @irexia, which increases nutritional requirements
continuity of nutritional care from hospital intoand are facing an unprecedented inflammatory
the community. response, which further increases nutritional
requirements. (NHS, 2020)

COVID-19 negatively impacts nutritional statusAnd last but not Iea_st, COVID-19 patients trea_Lted
the community and those needing

on many levels. COVID-19 patients experienc ospitalization ost  discharae  experience
negative energy and nutrient balance due P P 9 P

Malnutrition and covid-19
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difficulties in performing activities of daily to poor quality of life, disability and morbidities
living related to shopping and cooking. Theséng after ICU discharge. (Singer et al 2019)
impairments in activities of daily living are

attributed to fatigue and weakness that aln addition,  inflammation ~ and - sepsis

: : : evelopment in ICU may further and primarily
relatively common in COVID-19 afflicted ?ontribute to enhance all the above alterations in

patients. Resultantly, they face addition : Y .
obstacles in their efforts for a healthy anaéhe presence of SARS-CoV-2 infections.

nutritious intake. Moreover, social distancing anécreening for malnutrition

self-isolation may reduce carer support %creening for malnutrition should be performed

:nelalt_lmﬁs_a_n? I|m|':_ food_tr?]r%/g\lzg alz cartt_ersttryn all COVID-19 patients in their first encounter
O imit their interaction wi IVID-L19 PAlents iy 3 health-care professional, irrespective of
and last but not least, as social interactions af ere the patient is placed (after hospital

prohibited_ th(_e enhancement of dietary intake bé(dmission or at the primary setting). Moreover
social eating is non applicable. all patients with a negative screening test
Apart from the COVID-19 trajectory that(meaning not at risk or at malnourished state) is
increases the likelihood of malnutrition amongstecommended to be reassessed when there is
patients, older age, preexisting comorbiditieglinical concern.

gnd adverse_ social/ enV|r'o.nmentaI faCt.orépecial consideration and strict adherence to this
increase the risk of malnutrition and refeedin uideline is impertinent for patients at risk of
syndrome, in isolation bL.‘t also in COnjunc'[i‘.)%oorer outcomes, namely older adults and those
W'(;h th(?[ C;)VID-&Q : (Martln(IJ:aIS etal 20,[1%) Ittr'lswith polymorbid conditions. The screening tool
In |spuar1] e_and. Very we h ocurrégnbet %@st widely used is the Malnutrition Universal
many chronic diseases such as dlabetes reening Tool (“MUST"), especially within the
cardiovascular diseases and their clustering gbmmunity but across settings as well. A

polymortild individuals aslwell as .Oltd%r a_thﬁ E.Ziﬁecific point should be emphasized: the need for
S€ are also very commonly associated wi : reening for malnutrition amongst obese and

risk and prevalence of malnutrition and wors : - :
ht tients. hould b
outcomes. (Gomes et al 2018, Volkert et al 201%\)/erwe|g patients Screening _shou ©

COVID-19 patients facing more complications mpleted regardiess of a person's BMI, as

) ) besity can mask malnutrition and sarcopenia in
from the infection are those that also demonstraje ... i« \vith COVID-19. Nevertheless social
chronic disease. Consequently the synergical :

effects of the infection and the chronic CqT:stancing may  prohibit  screening _ for
morbidities on the nutritional status of COVID alnutrition. When clinically indicated; a patient

: : “can and should be screened for malnutrition risk
19 patients are high. by remote consultation. In order to ease the
An additional predisposing risk factor forprocess and make it feasible, recalled and
malnutrition in post COVID-19 patients is ICU subjective measures (for weight and height) have
stay. It is well documented that the long-ternbeen proposed by BAPEN (developer of MUST)
prognosis of patients surviving intensive care ignd should be used if necessary with some
affected by physical, cognition and mentascreening tools. (British Association of
impairment  that occurs following ICU Parenteral and Enteral Nutrition: Malnutrition
stay.(Inoue et al 2019) Loss of skeletal muscladvisory Group.2020) Moreover, self-screening
mass and muscle function may be tremendougth a validated tool is also appropriate due to
and a major problem in ICU survivors. (Landi esocial distancing limitations associated with
al 2019)This may particularly apply to olderCOVID-19 pandemic.
adults and cqmorbid p?‘“.e”ts that are more.pro%reening for malnutrition is of limited use
fo present with pre-existing catabolic Cond't'onﬁnless, the outcome of malnutrition screening is

and impaired skeletal muscle mass and funCt'oﬁnked to a thorough nutritional assessment and a

Prolonged reported duration of ICU stay abovaocumented management plan appropriate for

two We_eks IS .I|.kely to further enhance musclet-he patient’s level of risk, with monitoring plans
catabolic conditions.

included.(British Dietetic Association Older
This long duration of ICU stay, that is commonlyPeople Specialist Group, 2020, British Dietetic
the case amongst COVID-19 patients, is per seAssociation Older People Specialist Group,
well-documented cause of malnutrition leadin@020)
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Diet prescription for a COVID-19 patient illness, and in individuals with sarcopenia, which
Energy and protein intake should be adjusted 13 relevant to COVID_lQ' For approprlate'
pnagement of sarcopenic or non-sarcopenic

meet the ~increased demands present tients, protein intake should ideally be spread
previously. Nevertheless special emphasis shodi§ P . : Y P
cross the day and included in all meals and

gfogils\,/ii% to inhibitors of adequate mlcronutrlengnacks_ Food fortification can be achieved either

by “natural” food or by the use of over the
ESPEN (European Society for Parenteral ansbunter nutritional supplements, which can be
Enteral Nutrition) recommended malnourishegurchased from supermarkets, pharmacies or
patients with COVID-19 to consume 100% of thenline to assist in fortifying the diet. (Bruglieea
recommended daily intake (RDA) unless theral 2020)

are identified deficiencies, when higher intake
are required. In those unlikely to reach this du
to poor dietary intake, over-the-counter onc®hen dietary advice is not adequate or
daily multivitamin and mineral supplementsappropriate so as to enhance energy and overall
could be useful in the recovery phase. Anothewutrient intake, prescription of oral nutritional
intriguing question is the relationship betweesupplements (ONS) in patients with or
vitamin D status and COVID-19. Vitamin D isrecovering from COVID-19 in the community
the micronutrient most frequently discussed iwas proposed by scientific organizations.
the guidelines reviewed. Guidance from mangManaging Adult Malnutrition, 2020)
organizations, including the BDA (British N
Dietetic Association), EFAD (European Federa(l)
Association of Dietitians) and ESPEN
highlighted that vitamin D requires specific
attention , particularly in adult patients with
limited time outside, for whom it is

ral Nutritional Supplements

evertheless, special emphasis should be placed
n identifying those that would benefit more
from ONS and to appropriately prescribe ONS as
a supplement to fortified meals and snacks and
not as a meal replacement as is often the case in

recommended to consume supplementary jnical  practice. (Ing.adottir et al 2(.)19.)
micrograms (400 International units) per day. oreover, amongst different products it is
: - ippertinent that the clinician chooses the most
However, it s_hould be'noted that this is an area g propriate one. A general guideline is to
emerging evidence. (Dietheek, 2020) prescribe in this patient population ONS that
Dietary advice provide at least 400 kcal/day including 30 g or

ofnore of protein/day for at least one month.
successful nutritional interventions. Dietar)ﬁﬁ'cacy and expected benefit of ONS shall be

advice aims to optimize dietary intake an&lssessed once a month. When compliance is

incorporates practical personalized suggestio%esuoned’ more f_reqL_Jen_t _evaluauon .Of

for meals and snacks, and for dealing wit reatment and potential indication to modify

specific COVID-19 symptoms such as fatigue, NS could be needed (e.g. weekly).

nausea, or loss of taste. Social distancing is &mescription should be tailored to flavour

inhibiting factor in delivery of dietetic advice. preferences and consider the patient’s physical
Nevertheless a dietary advice could be verb&linction and the potential presence of dysphasia.
including via remote consultation if required an
supplemented via written patient informatio
sheets.

Dietary advice is a primary component

q_imited research on the topic indicates that high
IFbrotein ONS may be beneficial in certain
subgroups with COVID-19, such as older
Food fortification (a strategy to enhance theatients, those with chronic conditions or those
nutritional content of meals and snacks) shoultho have been recently discharged from the
simultaneously be used. Nevertheless, qualit¢U; smaller volume (more energy and nutrient
and not only quantity should be emphasizedense) ONS seem to be more suitable for those
when food fortification is proposed, and caretruggling with large volumes; for powdered
should be taken to focus not just on increasinQNS, as they require the ability to mix and the
energy intake (calories) but to also ensuravailability of other ingredients (e.g. milk), it
adequate protein, vitamin and mineral intakes amas recommended that consideration needed to
achieved. It is well documented that proteitbe given to the convenience of such a format
requirements are higher in those recovering frooluring the pandemic, with some documents
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highlighting patient suitability questions. (Brhis Critically Ill Patients With Coronavirus Disease.

Dietetic Association, 2020) JPEN J Parenter Enteral Nutr. 44(7):1174-1184.
) Gomes F, Schuetz P, Bounoure L, Austin P,
Conclusion Ballesteros-Pomar M, Cederholm T, Fletcher J,

ot ; ; Laviano A, Norman K, Poulia KA, Ravasco P,
incorporate nutriional screening and appropriate SMeider S, Stanga z, Weekes CE, Bischof
o . SC. (2018) ESPEN qguidelines on nutritional
nutritional Ca_re' Patients, who have_ Severe but support for polymorbid internal medicine patients.
also those with moderate-to-severe infections of cjin Nutr. 37(1):336-353.
COVID-19, are at increased risk of malnutritionyolkert D, Beck AM, Cederholm T, Cruz-Jentoft A,
which if unaddressed can deteriorate their Goisser S, Hooper L, Kiesswetter E, Maggio M,
nutritional status and affect function, Raynaud-Simon A, Sieber CC, Sobotka L, van
rehabilitation and post COVID-19 quality of life. ~ Asselt D, Wirth R, Bischoff SC. (2019) ESPEN
Nutritional rehabilitation is important for patient ~ guideline on clinical nutrition and hydration in
recovering from  COVID-19 infeCtion’dpogznasl;ncigigﬂe@;tr;;f;gl):f(%:;(') P
articularly for those who have spent a period ' i : : '
{)ime in in%/ensive care. A numbeFr) of pa‘r)ameters Sakuramoto H, Kawasaki T, Taito S, Nakamura K,
. . . . Unoki T, Kawai Y, Kenmotsu Y, Saito M,
related to infection with COVID-19 predispose v ,makawa K, Nishida O. (2019) Post-intensive

afflicted patients to malnutrition and sarcopenia.  care syndrome: its pathophysiology, prevention,

Personalized dietary advice, food fortification @nd future directions. Acute Med Surg

: 25:6(3):233-246.
and Cppsumptlon of ONS may CompaCEandi F, Camprubi-Robles M, Bear DE, Cederholm
malnutrition in  malnourished COVID-19 T Malafarina V. Welch AA  Cruz-Jentoft AJ
patients, particularly patients who are likely to 5919y Muscle loss: The new malnutrition

struggle to consume adequate amounts of challenge in clinical practice. Clin  Nutr.
protein-rich foods, for example, older patients, 3g(5):2113-2120.

those with chronic co morbid conditions andsinger P, Blaser AR, Berger MM, Alhazzani W,
patients who have been discharged from Calder PC, Casaer MP, Hiesmayr M, Mayer K,

intensive care. Montejo JC, Pichard C, Preiser JC, van Zanten
ARH, Oczkowski S, Szczeklik W, Bischoff SC.
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