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The COVID-19 (Coronavirus disease 2019) pandemic is posing a threat to communities and healthcare systems
worldwide. Malnutrition, in all its forms, may negatively impact the susceptibility and severity of SARS-CoV-2
(Severe Acute Respiratory Syndrome Coronavirus 2) infection in both children and older adults. Both undernutrition
and obesity have been evoked as conditions associated with a higher susceptibility to the infection and poor
prognosis. In turn, the COVID-19 infection may worsen the nutritional status through highly catabolic conditions,
exposing individuals to the risk of malnutrition, muscle wasting, and nutritional deficiencies. Accordingly, the
relationship between malnutrition and COVID-19 is likely to be bidirectional. Furthermore, the modification of
nutritional behaviors and physical activity, required to limit the spread of the virus, are posing a challenge to health
at both the extremes of life. Thus far, even the most advanced healthcare systems have failed to address the
alarming consequences of malnutrition posed by this pandemic. If not properly addressed, we may run the risk that

new and old generations will experience the consequences of COVID-19 related malnutrition.

SARS-COV-2 malnutrition sarcopenia aging nutrition life-course pediatrics

diet

| 1. Introduction

Since December 2019, the COVID-19 (Coronavirus disease 2019) pandemic is continuously threatening the
sustainability of healthcare systems worldwide, with clinical manifestation ranging from asymptomatic to critical
forms W. Especially at the beginning of the pandemic, this extreme situation has required the intervention of
specialists coming from different backgrounds to address the shortage of medical personnel caring for all the
infected subjects. Pediatricians and geriatricians have not been excluded and have worked together on this
emergency in dedicated COVID-19 facilities. Therefore, despite the drama of this unprecedented event, the
COVID-19 pandemic has had the positive side effect of bringing closer two specialties that are traditionally
perceived as opposite. Indeed, although the pediatric and geriatric specialties are commonly seen in antithesis,
they are less distant than what may be expected. The two extremes of life frequently share similar needs as both
populations often require the presence of a caregiver. Furthermore, the two specialties may find potential
interactions in people who are young in terms of chronological age but characterized by early biological aging (i.e.,
Down'’s syndrome) . In the context of COVID-19, pediatricians and geriatricians have had the unique opportunity
to transform a theoretical virtual dialogue about finding common ground on which to construct a health alliance, to

a practical application commanded by the healthcare emergency.
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One topic of growing relevance for both the extremes of life during the pandemic is the relationship between the
SARS-CoV-2 (Severe Acute Respiratory Syndrome Coronavirus 2) infection and malnutrition. COVID-19 may
worsen nutritional status both directly, through a highly catabolic condition and the presence of gastrointestinal
symptoms B! and, indirectly, as a consequence of containment measures to limit the virus transmission. On the
other hand, malnutrition itself may increase the susceptibility and severity of SARS-CoV-2 infection, with both
undernutrition and overnutrition/obesity exerting a negative effect on the outcomes of the illness MG,

Accordingly, the relationship between COVID-19 and malnutrition is likely to be bidirectional.

Understanding the consequences that the combined action of COVID-19 and malnutrition might have at both
extremes of life should be a priority for pediatrician and geriatrician. At the same time, elaborating a strategy to help
addressing and properly managing the occurrence of the COVID-19-malnutrition duo should be prioritized.
Therefore, the scope of this narrative review is first to provide an overview on the relationship between malnutrition
and COVID-19 at the extremes of life and second to propose possible intervention and managing strategies that

may help preventing or treating the occurrence of COVID-19-malnutrition.

2. Malnutrition at the Two Extremes of Life during the COVID-
19

2.1. The Context

Pediatric and geriatric populations are vulnerable to malnutrition, which includes both under and overnutrition (i.e.,
obesity and overweight) [, and this vulnerability relates to quantity as well as quality of the nutrient intake 212,
Regardless, in the context of COVID-19 pandemic nutritional status has been frequently overlooked. On the one
hand, first, malnutrition could exacerbate the detrimental effects of the COVID-19 infection, as alterations in
nutritional status are associated with a declined immune response and increased risk of infections, including viral
infections, at both the extremes of life [2ALLIIL213]14] Second, the presence of malnutrition could determine high
exposure to sources of damage, negatively affecting the repair and maintenance capacity for body systems 2. On
the other hand, COVID-19 itself can have a negative impact on nutritional status through several mechanisms
including hyper-metabolism and increased energy requirements, as well as gastrointestinal symptoms (i.e.,
nausea, loss of taste and smell, vomiting, diarrhea) 28711819 \which may lead to a decreased food intake [,
Additionally, the COVID-19 pandemic has indirectly impacted nutritional balance both in developing as well as in
developed societies, but with opposite negative outcomes. In Third World countries, containment measures (i.e.,
lockdown, social isolation, and physical distancing) have resulted in a break in the food chain, increasing
undernutrition and social inequalities. Oppositely, in the “prosperous” Western societies, the same approach has
created an obesogenic environment characterized by a reduction in physical activity (in favor of a sedentary
lifestyle), as well as by an increase in convenience foods and alcohol consumption, along with a decreased
consumption of fruit and vegetables [2A[21l22] pespite the high caloric dietary intake, the shift to a qualitatively
unhealthy diet, characterized by a high amount of saturated fats and refined carbohydrates including simple sugars

on the one hand, and a low content of fiber, antioxidants, and unsaturated fatty acids on the other, might then
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expose individuals to nutritional inadequacies or deficiencies, thus increasing the risk of developing obesity and

type 2 diabetes, which are in turn associated with negative COVID-19 outcomes 23,

By altering nutritional status, COVID-19 infection may negatively impact the accumulation of biological reserves by
young individuals, that will determine the peak capacity for a body system and the rate of the subsequent decline
during later life 24, Instead, in older people malnutrition and COVID-19 may have immediate detrimental effects,

depriving the already decreased biological capital of the aged individual.

2.2. Older Persons

As mentioned above, COVID-19 infection may worsen one’s nutritional status in several ways, both directly and
indirectly. Direct effects of the COVID-19 pandemic are most evident in the older population. In addition to the

respiratory tract, the gastrointestinal system may also be affected by SARS-CoV-2 infection with nausea, diarrhea,
vomiting, and anorexia [2211261[271[28][29][301[31] (Taple 1).

Table 1. Overview of the main studies exploring the relationships between malnutrition and COVID-19 in adults

and older adults.

Reference 2L Aim Relevant Results
Sample
Gastrointestinal symptoms/Anorexia
Cross-sectional Investigate the 103 patients (50.5%) reported digestive
Pan et al study; prevalence and symptoms, including lack of appetite (81
2020 28]’ 204 COVID-19 outcomes of COVID-19 [78.6%)] cases), diarrhea (35 [34%] cases),
patients; mean age patients with digestive vomiting (4 [3.9%)] cases), and abdominal
52.9 (SD 16) years symptoms. pain (2 [1.9%)] cases).
i 0,
Cross-sectional Compare clinical 192. patlgnts (14.5%) rep.orted.
study: 1320 characteristics and gastrointestinal symptoms, including
Zheng et al., atientzl' median outcomes between diarrhea (107 [55.7%)] cases), abdominal
2020 22 P ' . . pain (11 [5.7%)] cases), anorexia (62 [32.3%)]
age 50 (IQR 40-57) patients with and o 0
. cases), nausea and vomiting (57 [29.7%]
years. without GI symptoms.

cases).

Examine prevalence
and features of Gl
manifestations
associated with SARS-

Multicenter cohort
Redd et al., study; 318 patients;
2020 Y mean age 63.4 (SD

61.3% of patients reported at least 1
gastrointestinal symptom on presentation,
most commonly loss of appetite (34.8%),

I 0, 0,
16.6) years. CoV-2 infection diarrhea (33.7%), and nausea (26.4%).
Assess the relationship
Meng et al., Review between olfactory Anosmia ranged from 33.9 to 68% with
2020 181 dysfunction and female dominance.
COVID-19.
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Study Design and

Reference Sample

Systematic review
and meta-analysis
of 23 published and
6 preprint studies;
4805 patients;
mean age 52.2 (SD
14.8) years

Parasa et
al., 2020 23]

Observational
longitudinal study;
114 COVID-19
patients, mean age
59.9 (SD 15.9)
years.

Bedock et
al., 2020 &

Prospective
observational
cohort study; 80
COVID-19 patients;
median age 59.5
(IQR 49.5-68.5).

Rouget et
al., 2020 [24]

Cross-sectional
study; 182 COVID-
19 older patients;
mean age 68.5 (SD
8.8) years.

Li et al.,
2020 B2

Retrospective
survey study; 139
patients with
COVID-19; mean
age 61.47 (SD
14.76) years.

Yu et al.,
2020 B3]

Retrospective
study; 108 COVID-
19 patients; mean

Allard et al.,
2020 [34]

age 61.8 (SD 15.8).

Aim

Examine incidence
rates of gastrointestinal
symptoms among
patients with COVID-
19 infection.

Undernutrition

Examine the
association between
malnutrition and
disease severity at
admission and the
impact of malnutrition
on clinical outcomes
(i.e., ICU transfer or
death).

Evaluate the
prevalence of
malnutritionin patients
hospitalized for
COVID-19.

Investigate the
prevalence of
malnutrition and its
related factors in older
patients with COVID-
19.

Examine the
association of
malnutrition with
duration of
hospitalization in
patients with COVID-
19.

Determine the
percentage of
malnutrition and its
prognosis in patients
admitted for COVID-
19.

Relevant Results

12% of patients with COVID-19 infection
reported gastrointestinal symptoms,
including diarrhea (7.4%), nausea, and
vomiting (4.6%).

The overall prevalence of malnutrition was
42.1% (moderate: 23.7%, severe: 18.4%).
The prevalence of malnutrition reached
66.7% in patients admitted from ICU.

The prevalence of malnutrition was 37.5%
with 26% of hospitalized patients who
presented severe malnutrition.

96 patients (52.7%) were malnourished and
50 patients (27.5%) were at risk of
malnutrition

75 patients had nutritional risk (53.96%).
Compared with the patients in the normal
nutrition group, the hospitalization time was
longer (15.67 [SD 6.26] days versus 27.48
[SD 5.04] days, p = 0.001)

42 (38.9%) patients were malnourished.
Moderate or severe nutritional risk was
found in 83 (84.7%) patients. Malnutrition
was not associated with COVID-19 severity,
while nutritional risk was associated with
severe COVID-19 (p < 0.01).
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Reference

Suleyman et
al., 2020 [

Petrilli et al.,
2020 (28]

Simonnet et
al., 2020 7]

Hajifathalian

et al., 2020
[38]

Busetto et
al., 2020 B

Malik et al.,
2021 [4J

Ho et al.,
2020 [41]

Study Design and

Sample

Case series; 463
patients with
COVID-19; mean
age 57.5 (SD 16.8)
years

Prospective cohort
study; 5279 COVID-
19 patients; median
age 54 (IQR 38-66)

years.

Retrospective
cohort study; 124
COVID-19 patients
admitted in ICU;
median age 60
(IQR 51-70) years.

Retrospective
review; 770 COVID-
19 patients; mean
age of 63.5 (SD 17)
years

Retrospective
cohort study; 92
COVID-19 patients;
mean age 70.5 (SD
13.3) years

Meta-analysis of 14
studies; 10, 233
confirmed COVID-
19 patients;

Systematic Review

and Meta-analysis

of 61 studies; 270,
241 patients.

Aim
Obesity

Describe the clinical
characteristics and
outcomes of patients
with COVID-19
infection.

Examine outcomes of
people admitted to
hospital with COVID-
19.

Analyze the
relationship between
clinical characteristics,
including BMI, and the
requirement for
invasive mechanical
ventilation.

Examine the role of
obesity in the clinical
course of COVID-19

patients.

Assess the relationship
between the severity of
COVID-19 and obesity
classes according to
BMI.

Assess the effect of
obesity on outcomes in
the COVID-19
hospitalizations.

Examine the
relationship between
COVID-19 and obesity.

Relevant Results

Severe obesity (i.e., BMI = 40) was
independently associated with intensive care
unit admission (OR: 2.0; 95% CI: 1.4-3.6; p

=0.02)

Any increase in BMI (i.e., BMI > 40) was
strongly associated with hospital admission
(OR: 2.5; CI: 1.8-3.4; average marginal
effect: 14%)

Obesity (BMI > 30 kg/mz) and severe
obesity (BMI > 35 kg/m?) were present in
47.6% and 28.2% of cases, respectively.

The proportion of patients who required IMV
increased with BMI categories (p < 0.01, Chi
square test for trend)

Obese patients were more likely to present
with fever, cough and shortness of breath.
Obesity was also associated with a
significantly higher rate of ICU admission or
death (RR = 1.58, p = 0.002)

A higher need for assisted ventilation and a
higher admission to intensive or semi-
intensive care units were observed in

patients with overweight and obesity (p <
0.01 and p < 0.05, respectively)

The overall prevalence of obesity was 33.9%
(3473/10,233). COVID-19 patient with
obesity had higher odds of poor outcomes
(OR: 1.88; 95% CI: 1.25-2.80; p = 0.002).

The pooled prevalence of obesity was
27.6% (95% CI: 22.0-33.2). Obesity was not
significantly associated with increased ICU
admission or critical illness (OR: 1.25, 95%
Cl: 0.99-1.58, p = 0.062) but was
significantly associated with more severe
disease (OR: 3.13, 95% ClI: 1.41-6.92, p =
0.005), mortality (OR: 1.36, 95% CI: 1.09—
1.69, p = 0.006) and a positive COVID-19
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Study Design and

Sample Aim Relevant Results

Reference

test (OR: 1.50, 95% Cl: 1.25-1.81, p <
0.001).

Higher BMI was associated with severe
COVID-19 (OR 1.67, 95% CI: 1.43-1.96; p < ; and
0.001), hospitalization (OR 1.76; 95% CI:
1.21-2.56, p = 0.003), ICU admission (OR
1.67, 95% CI: 1.26-2.21, p < 0.001), IMV
Investigate the effects requirement (OR: 2.19, 95% CI: 1.56-3.07,
of obesity with the risk p < 0.001), and death (OR 1.37, 95% CI:

Systematic review

and meta-analysis

of 33 studies (30
Huang et al., studies defined

2020 42 obesity via BMI and of severe _dlseasg 1.06-1.75,p = 0'914.)1 Severe.COVID-19
3 studies using VAT among patients with cases showed significantly higher VAT
COVID-19. (SMD: 0.50, 95% CI: 0.33-0.68, p < 0.001),

adiposity); 45, 650

. hospitalization (SMD: 0.49, 95% CI: 0.11-
subjects.

0.87; p=0.011), ICU admission (SMD: 0.57,
95% Cl: 0.33-0.81; p < 0.001) and IMV
support (SMD: 0.37, 95% ClI: 0.03-0.71; p = nger
0.035).

6. Zhang, F.; Xiong, Y.; Wei, Y.; Hu, Y.; Wang, F.; Li, G.; Liu, K.; Du, R.; Wang, C.; Zhu, W. Obesity

cI PeditRARESIRNETISksRf IGREINRARINIR YIHRY GV Rat JeP e tD dhiMaf:, WL 20002 =
cor%égr@c_@iﬁ%val; ICU = intensive care unit; BMI = body mass index; IMV = invasive mechanical ventilation; VAT
7 VioRarhal adinase tesusenly = sigadgrdaedknean: difeeng@eng, Z.; Tang, J.; Dai, Z. Obesity as a

Potential Predictor of Disease Severity in Young COVID-19 Patients: A Retrospective Study.
Ad%kgggll& Ewmﬁéym%@iﬁgovm-lg also include anosmia (loss of smell) and ageusia (loss of taste) [

which_ are ackno_vvl_edged to cause anorexia in oIde_r people [@._Anorexia may also be secondary to the elevated
Burlidr MiRRHag RERAELZHENRAGRPABING MRIUSH LN lod QY a2 WP US40t Hae

resglﬁf?@?rg% the augmented inflammatory response may also lead to skeletal muscle wasting 27]44] Therefore, it

lepqo@emEVident Ariis CP Rt GAAEY SRYErabRIGIQppIsaNRETRE DeFas g1 heaisk of undernutrition

(Table 1). During the hospital stay, various conditions (i.e., comorbidities, inflammatory states, and infections) may
Esﬁ ]

N orsa o) Stk Bk Ol LG O A O o TG Rotpriaks siancaug 15 CBPASY o

ation durin
may e oersan e, Bl Y St I e Qe R e dhi i?%%%?Qn%é)%r%’sghé1n‘1‘a§EJmon at
1Hodpits! adrBspmm MMyitRbigees tate P deerSulbidan pBople Ul dewustitiaradnoneskiaf ohpataity inhelderky not
malpatigstisdrithire finyeaf afrhisspitahayschardevelogsenoatolidien dubigl hGpitAleatioB &22002, 57,
M741-M746.
As stated above, it is widely reported that also obesity increases COVID-19 susceptibility and disease severity and

1&%&‘#“?‘%@&% L R e AR e e
of anutrnilon. rends Immunol. 2016, 37, 386-398. . . .

through several mechanisms. First, obesity is characterized by a chronic pro-inflammatory state, which could
18 rtHerafeien, thvé: K g-Zalletb roytoide Metiby, Gntribbiethyy E noxpaet efeChitdagoehbéalntittitionfamniddd3B2
Sedefenbesiandt kifecikzoc@i. WiiceohiopaRewirdBilivie 365@h9e QRd negatively affects respiratory function &
[ﬁ] . . . _ . AL . . .
12, B RPN 3nacleaisd BiRestion OFs AGH 2 (ANsiaR AR o YR SRR P " S
R Y M RGBT T B S S e AR T B PRV B e i 5
SusEHRABIY J°MRBlecRRR SN SPECEReoh A1 Bgppedgs = = Finally the pro-coagulant

profile associated with obesity may promote thromboembolic complications in COVID-19 patients B8 Of note,
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1h i hBs ; Beew dlyn assinsasdAgein gDy Stre peliaitorsidy é¥ opkoaltifie thentrgie tppreachida beatttonic
inflagingtjdnadlty, raiccb caypiabilityod diesréitalbAsBiciaic nde e Feig ROAY u6@erédimaRd.in older adults who
B BSRer iy Rorages 2Resity AengsidR, WIS, mys mas gl A £ e Ve, B
ACC R e RS h Rl 23 !dé@?ﬂf"ﬁn S8n05E6 282 B9 (BB eIaNt according to BMI

characterizing the so-called sarcopenic obesity B2[6% The combination of sarcopenia and obesity is even more
detfrREREFIBRACS it MNM8APaBbdCan RaBRoRx: M&iDbIN Gelifiakma(SRBNBditorBeRatly - vicious circle
charigeRbedby R iViBeE (iecdekatddphrivaiO cRtasiiah MidiearisRalakaheiivaiBARS-CoV-2
infection in children and adolescents, preliminary data as at 10 April 2020. Eurosurveillance 2020,
The2be@fiVe6ifects of the COVID-19 pandemic on nutritional status may be found also outside the acute care

1 O S B A a T L SR A5 VRS E R SIgr B2 TR BRE TR AR el ways.
SUe S AR G b F e 2, AP RS D0 R RISER e G5 AN CPUSHEOnR o8 b gt 7
Coréfgfa?ent may determine the change of eating behaviors and physical activity, with negative effects on mental
health 841631 Access to fresh and healthy food products may be limited 68187 especially in those people with a

186N sbidédhbRticstat s 3R nfobifRy/ bifab M7 ABSF &} insliRE; Mder airOmMdy ExPiauYReRafRiaetdsias
groPEHRBdPEIRpSSINeRRBHQINMBSHNE ShopRiRNRreysHRRIEMEBGONENE TfaRtRoR, rely on delivery
serGGQIBPIRRGISVE &Y RisnAtig Ry ereiarth MetanAnplyriss Liseanrra08iily 4ike to confinement may

RERIBGIR e fsshBigseass Bl eignggbinolerpepris 3°S ; Del Ciampo, I.R.L.; Contini, A.A.; Ued,
F.D.V. COVID-19 and obesity in childhood and adolescence: A clinical review. J. Pediatr. 2020,

239%?@[&55%%‘? Children

2VeRdhionsInt iBaereRtabloWEted hagate b At R WEcby Ay Hethe@Higare and social systems have
foufeRIdeikeid4IgRIERINCEENND BRI EATR AR GGG MaBEISRG Al 1GeNSe DeAuralana prgap's,

as well as in addressing the new challenge of taking care of the nutritional aspect during a pandemic, the necessity
2% gl Ma 5 ShaaP b e B A b R o R Al S S R YR RGN e
Nutrition and Physical Activity Behaviour in Dutch Older Adults Living Independently. Nutrients

Se\?quIQaétgrgrQ%ndermining nutrition adequacy in children, especially in low- and middle-income countries. The

JInpaRiSrian orowaneRtys, 'reM. SfeReh iR GHAMRISHCEAVEEA Dandestis captasmiyinn g -aesRss to
cle%m@ﬁhéﬂgéytg@ﬁ 98 A PN mmtgqy@@_rsgf healthcare services addressing the problem of

protein-energy malnutrition from early life 83, According to projection models developed to predict the impact of
2ol B8 A AR B RUN P b &k GRS Bt it 2B oA 1Bt rBL S Qides of
acub PRl inmioh QUSSR i 205 s Lidke€h & RV AI0 S MU NForanaVInuRAisPase hia
add-mtl)%all\ll H&%IM.S%%V%F[ ﬂll'ewlgltlrdi%/%%g‘le]égsﬁast projections has yet to be confirmed.
25. Parasa, S.; Desai, M.; Chandrasekar, V.T.; Patel, H.K.; Kennedy, K.F.; Roesch, T.; Spadaccini, M.;
ThecBIABA, IvPandamisideliAS P AHiRASING . [0 Qthet A1aipHEVR HEEISH GaRirRfe SHFRPS yINPib SCArRic
malpEERPYlr ANSREHERTY ASIRANSRS Wik QYSPARig IS Divshemom SOURMANSH aissdriheosgye30f food

inseepyiy; 8@ in developed and wealthy countries. To low-income families that had so far relied on the school
system for at least one meal per day, the collapse of the social educational system in the wake of the COVID-19
20 OO G Stn 2 BY %rRne g Mareova Shry Fenfes nave 1Set RORat 6nt WaGe: Hibing: &oomic
insSEaly o e S oS S ARy Antertinal and wyRh Mg, SUplSA e AULes AN RIS taL MECHANRMS;
nat%ir%wzﬁl)c:‘][(rgg]v?rgsu?rg' J;?ergg;[h-rc%%ﬁtrzlgszgééé ]éTs% pointed out that the detrimental effects of the COVID-19
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20ardarieymayEaldbadaplieste addhth K infrekein SsBddnal| Het8/lds naajoret asseif thachexigeacsl in poor diet

chdaregiperased.jCacioer Sareapptiva Musolpadi2ioldgaB&Sadkéence to healthy diet), especially among
[72]

ST W arGO PP RSBl 1 B e e, 1 eaf R

Creﬁﬁ‘&r{é‘_}c’:‘té’ﬁ%f‘°%e” C%\)TH‘TS’Eanén‘isr\R‘??heﬂ‘de%‘t?\r/eea§”%1p'} rseYr?'?PCEe?f éﬁ?r?ﬁe&'ﬁé‘é‘gruo?ﬁ%ty "

g, Lo B 03181 SRS S0 21" CLSFSLE P35 o femaa ey 3 et o e brograms

aiming to educate on nutrition and to prevent both under- and overnutrition (141631
29. Zheng, T.; Yang, C.; Wang, H.-Y.; Chen, X.; Yu, L.; Wu, Z.-L.; Sun, H. Clinical characteristics and

Mautdtonesayf I€40\AR-dridypatisnie witages kbacte simealesiymipituals, aadmittgd 4ic o) mitginadikangodgng-
terr® meldatitdositetas innNVehaimnesirad/br Med ciret 2028393 7Hid. This is true especially for the

T BERP RIS IS & Patns iR B MR PRoR. ‘“§aC£§P SRRy SPRSRIBSON: TPrEiaRe of
”“tt“"&% “”bﬁ\f{)&e& v%u%%”c"é‘%%&'Eégr%Ygteﬂ’é‘ﬁé‘é S pgientalan SYROES m%ﬂﬂtBEnW”{‘sper anent

OSSR te RESIMNSIT B Bhome CaRAIRA LI TATELINE I Rassais Leste o RN IR G lpted
mal& tH'[IOF 'Puéheéasct?g%%tel_llgrgge{/\’\ﬁr&)tﬁb fgght?%lcel(a?enod during the Nazi German occupation of the
Netherlands, during which the food rations were so poor that the population lived a year-long starvation. In the

3edMeRty Meda8hIn - iMBlved; MeRE dbeRddOnkP and@nasshiaiATewiew hased aride-tarARte during
prebRAVKEdRRe AMNhighEMABNEI ARl €BBAg AhrdflIR8hditions such as cardiovascular diseases, obesity and

3Papgtes; FHEhGPENEUY, TPRVAMYS SWSHCBIRNYIromT Ml BT AETHE"SF AAANRD Atiero May

haV&r%ﬁ&f@iB?Wbiﬁtéﬂ“F&c‘fBrE%ﬂtBIakétﬂg%%%f-‘ti%wt@%ﬁﬁ RIS OT IS NARRN Ve RERROSEh HRIBErand
Barﬁe@wltﬁjfh%yimgﬂ; ‘thrifty phenotype” 28], and represents the starting point for the “first 1000 days” related

claims and, the ‘maternal and early life programming” movement (227, These different points integrate each other,
%eag ing K) the cortc u@%rﬂ] th/lat' 9&%‘8%1 %Ct(l)‘rlg 1nVYUd|ng’ nutr¥|oh artoL s’treSsV\éasn\ﬁellYalerIJ%renQal’ a?tln gt%tsurrpway

mqugn(I:\é%nuH't' sta long?umree 5'8% g%%tf%%rg)t}clﬁ%He %\évrlé |V|ng\{ &8\}mef§slpan@e%“:n&n overview

of tﬁe:)'%%mIgttqglecaleﬁ‘ﬂgrl%gsthg bll\l irec onalt 16‘9 r%hIOZ%é%\ISGe%G%al?‘IUf?IeItIOH and COVID-19 in children and

buaandividyariedrasgmein lableRille, J.; Bihan, H.; Giroux-Leprieur, B.; Sutton, A.; Baudry, C.;
Josse, C.; Didier, M.; Deutsch, D.; et al. Malnutrition: Percentage and Association with Prognosis

Tahle BaATY'RIHSh RIS SIEBPIHARRNY BI88SHPERHS NEEFSRIZY P! 3y §OVID-19 in children

and young individuals.
35. Suleyman, G.; Fadel, R.A.; Malette, K.M.; Hammond, C.; Abdulla, H.; Entz, A.; Demertzis, Z.;

Reference StudySDeS||gn Gl Aim Relevant Results fith
ample 2n 2020,
Gastrointestinal symptoms
3 Observational A
study; Describe the epidemiologic Children had a milder clinical course '
171 children with characteristics, clinical compared to adults. Gl symptoms were itical
Lu et al., . . . . .
2020 [16] CQVID-19; features, and.radlologlc not very corttmon in children. 15 patients -ohort
median age 6.7 findings of children with presented diarrhea (8.8%) and 11 (6.4%)
years (range 1 COVID-19. vomiting.
day-15 years)
3 , J
Garazzino Observational Collect preliminary data on In children, GI symptoms were frequent piratory
et al., 2020 multicentre study; COVID-19 presentation in (18%).
[17] children 12020,

LUy LAJUVY LI
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2 Study Design and
Reference Sample
168 children with
COVID-19.
3 .
Y Observational
Giacomet retrospective
et al., 2020 multicentre study;
4 (8] 127 children with
COVID-19
4
Akseer et
4 al, 2020 Review
[63]
4
4
Headeyet 4 pal health
al., 2020 .
4 169] projection study
4

Roberton et

4 al., 2020 Gl.obgl health
[70] projection study
4
4
Nogueira-
de-Almeida Clinical review
et al., 2020
[20]
=

Aim

Explore the presence of Gl
symptoms in children with
COVID-19 and the potential
correlation between Gl
symptoms and severity of
illness

Undernutrition

Identify main risk factors for
maternal and child
undernutrition during the
COVID-19 pandemic and
provide guidance to reduce
the consequent
undernutrition

Provide an overview on the
impact of COVID-19 on
childhood malnutrition and
nutrition-related mortality
using three different
projection models.

Estimate the additional child
(<5 years) and maternal
deaths resulting from
potential health systems
disruption and decreased
access to food.

Obesity/Overweight

Examine the factors
contributing to increased
COVID-19 susceptibility and
severity in obese children
and adolescents.

Relevant Results ., Zhou,
.OVID-
P.;
Gl symptoms were present in 28.3% of
the children enrolled. COVID-19 severity
was positively correlated with the .
Sity a
presence of Gl symptoms.
nalysis.
Children and mothers’ risk of w and
undernutrition may be increase during the
pandemic due to food insecurity/poor diet
quality, reduced income/limited financial s with
resources, restricted health services,
interrupted education, unhealthy
household environment. i E.
Low- and middle-income countries are 3, 8, 69.
expected to have an average 7.9%
decrease in the gross national income, ZQVID-
which might associate to an increase in
moderate to severe wasting (chronic
malnutrition) in children (up to 14.3%).
Together with a projected year average 9
reduction in nutrition and health services
coverage of about 25% such event may
lead to about 128,605 additional death in || Status
children <5 years during 2020.
A reduction by 9.8-51.9% of the coverage
of essential maternal and child health
interventions might result in increased intake
prevalence of wasting by 10-50% and
additional child and maternal death in 13, 22,
2020.
Obesity related risk factors such as N
chronic subclinical inflammation, impaired .
immune response, and association with IC
communicable diseases may explain the
increased evidence of higher severity and
mortality rate for COVID-19 in the adult as ytcomes
well as in the young population. 1322

51. Stefan, N.; Birkenfeld, A.L.; Schulze, M.B.; Ludwig, D.S. Obesity and impaired metabolic health in
patients with COVID-19. Nat. Rev. Endocrinol. 2020, 16, 341-342.
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n

(@)

n

n

n

(@) ]

n

(@)}

Reference

Storz, 2020
[73]

Browne et

al., 2020
[14]

Leon-
Abarca,
2020 4

Kass et al.,
2020 B

Zhang et
al., 2020 @

Deng et al.,
2020 [

AnR., 2020
[74]

Study Design and

Sample

Review

Report

Observational
study; 21,161
subjects under 18
years old

Observational
study;
265 COVID-19
patients admitted
to hospital

Observational
retrospective
study;

53 young patients
(20 to 45 years).

Observational
retrospective
study; 65 COVID-
19 hospitalized
patients aged 18
to 40 years

National health
projection study

Aim

Present supporting evidence
that the COVID-19
pandemic will aggravate the
childhood obesity

Address the impact of
COVID-19 on children with
obesity and propose
potential interventions to
reduce the negative

outcome.

Identify risk factors and pre-
existing conditions
associated with COVID-19
illness in childhood.

Investigate the correlation
between BMI and age in
COVID-19 patients admitted
to the ICU

Examine the risk factors of
mortality in young patients
with COVID-19 with specific
attention to the relationships
between obesity and
COVID-19 mortality.

Explore the indicators for
COVID-19 severity in young
patients aged 18 to 40

years.

Project the impact of the
COVID-19 pandemic on
childhood obesity by
simulating the BMI z-score

Relevant Results

Through multiple factors (lockdown and
movement restrictions, quarantine, home-
confinement, and social distancing,
school closures, pandemic insecurity and
economic hardship) COVID-19 will create
an obesogenic environment, increasing
childhood obesity

Children with obesity may face
biopsychosocial risks during COVID-19,
which may lead to stress and consequent
impaired inflammation and immune
response to COVID-19
Access to timely, comprehensive
healthcare is critical during the pandemic.

Obesity (3.1%) was among the most
common pre-existing condition in children
with COVID-19. Children with obesity had

4.5-fold probability of presenting
pneumonia and 2.5-fold probability of
being hospitalized.

Significant inverse correlation between
age and BMI was observed, suggesting
that younger individuals with COVID-19
admitted to hospital and those requiring
ICU support are more likely to be obese.

In young patients, obesity (high BMI) was
strongly associated with high risk of
mortality for SARS-CoV-2 infection. In
addition, aggravated inflammatory
response, enhanced cardiac injury and
increased coagulation activity were also
reported as contributing mechanism to the
high mortality, compared to the COVID-19
survivor counterpart.

In young adults, severe COVID-19 cases
had higher BMI compared to moderate
cases (average 29.23 vs. 22.79 kg/m?, p
<0.01).

Relative to the control scenario without
COVID-19, scenarios 1, 2, 3, and 4 were
associated with an increase in the mean

BMI z-score

1D-19.

ACE2 in

rtality of

rd, J.;
ne Coin.

0, A.
incet

919-

‘egies:
256.

€.

letabolic
al

66. Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.;
Barrea, L.; Scerbo, F.; et al. Eating habits and lifestyle changes during COVID-19 lockdown: An
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Study Design and
Sample
€ trajectory of a representative e from
cohort under a control
scenario without COVID-19
or under 4 alternative
€ scenarios with COVID-19. 2020,

LY, £I1VU—L 1 0.

Reference Aim Relevant Results

60| #Heasdeyin@stingidképniRns Vs eadarl; BVMRuebdylm@&GsotdN. ; Black, R.; Shekar, M.; Bouis, H.;
Flory, A.; Haddad, L.; et al. Impacts of COVID-19 on childhood malnutrition and nutrition-related

Lmom%%fg‘éiﬁ@ﬁﬁ?f Nutritional Status at the Two Extremes of
ife-duringCOVID-A9\ s . Stegmuller, A.R.; Jackson, B.D.; Tam, Y.; Sawadogo-Lewis,
T.; Walker, N. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and
AN GRIY ISR TR WISk SO S BRI B R0 T BURIFIRLR MSEMA ey THRIGE cishoHaas
ass§6§(5t’1%’inéié\6 L@elwg_itional status in all subjects admitted to the hospital, even more during the COVID-19
pandemic. Untreated malnutrition is associated with longer hospital stay and higher risk of comorbidities, which
Tthaf Y&iddsly - iHRRIYHhiéAs BRI Bis SREBIRYESYRifeAaC il malauiiign aed @I DY Nee
corimAi9 i PN ARGEAA2RuBBbha 1{siR1fay have long-term consequences on health and body
TONCHgRTamIeyetRh R, URAHBSETeY! EARHBHOT amkiibHOTR! AIRfgiFeRIAtEBY tiBRee\iNS- pepgnostic
OUtERIABRRAiBTH ENRLASH: ITREYIaBRObliiRICTNETUGR REAHBE BRITE thangVRHLRRMS Atakeciors diteyarigantetic
phq@g@n@b, Rutytional problems can span generations creating a vicious cycle of malnutrition, negatively
affecting body composition and health status throughout the life-course, and indirectly posing a risk of developing
L L O e Y =L T i S S S AR A R G A et
fam‘ﬁ?%soi%'e cl)iltal ﬁ%ﬂ'% gprgrgj(ij%gfe% 32 % Sr?’a’n Zr?@?gnz ‘may therefore represent a strong strategy to interrupt the
7eh-datieR iReogectraithel kypgaci ofahetdiro&iand shoefisiee 2018 pda byl enticoenattividhe eddaiseatyidians.

the United States: A microsimulation model. J. Sport Heath Sci. 2020, 9, 302-312.
Several screening tools are available to identify people at risk of malnutrition or already malnourished. However,

Rioanehuny HREG NG TS RBNB82Ha oM IR a AR AT R P A BRI, &Y MBthians
assgseﬁﬁgzggt%tig%dl 15%]{537]1‘0 date, there might be difficulties to retrieve information directly from patients about
TiecetaldealyNniaBa ek dgrges (narauns Wirhedbeprdelet)sli@betesyanelitasir dibwy tunititigie motyjiee
dedﬁypoltheﬂ;@.eDrMibetBbgiamgﬂ%Slt5958t6&1recognized that it may be difficult to obtain information from
T RBISEKD, B S Tahes R, Boston: L2 Ssarewska, WPV 8‘88%5802‘?{95%'??65%@%%?6&? feteve
BPERGL B GG R SSUEET S50 e U S RUGSHGRSITRY Bletiancy! (el
o e e SPEnliaas ArctS Iniicsors oF KA ARG Eons e ETHY Lt R Emeoenes
RS o Sep R SaTme LI T WRib 5B 4932 fgson. contanment medsures)
82 '|n such cases, clinicians should still consider self-reported or estimated values. Additionally, the most accurate
1B cRigubd 1d- aByeWbodyop¥atier @haliull-dhelg) Cedy hbsdAndprairitRrIB hiQs mipiaadcP l8elysis,
madiliits 1 d2BHARBS antfng!retRipSddUtsmBRap R diAiPAGIU BIES ApadRiery eRban it & FACYs Bffficult
imprRineaeses ol kY end ABWDEIIe adic 2fhdded lalternative measures such as mid-arm muscle or calf

79 ARG G SR T FRFOHGHEC s BRRILEORE EoRSIIRIEhnRIES! B ISR, L?ﬁté“f@éﬂe?%ﬁ&HEPAE\SFSé%ﬁ o
Cho@r%ﬁkquﬂ]@rﬁf%éfﬁﬂ?ﬁfﬁ?ﬂ?@ﬂwl?\ltﬂf%ﬁlZﬁi‘gi,c?i %ﬂ@%@ﬂal, national, for healthy subjects, or
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88.ehzdBkkace BpeBassaealierde . it DA ddoyesstdd ; (IGessyi, thé. Nititidional Gtraiagie ssfandhelse hizbditpianto
diffe@i DiAS patients . decordndtin iidusarl0RPe 06 fa&Breg/ B0the first years of life 83, Most recently, the
81" A, ot e P R e ghe: % Y RACoD " AR BERiEs iR e
regiioRY BPiEENER L eiierit AndEBrtedY Uit o LA RAPTRF R gMReR! ofPe: s
AecieAURSLAE UAlh SRS TRERIGR. ik NLRP D530, 587764515 535/ ouch the valdation of the
UNICEF MUAC tape is still to be ascertain, the innovative design of this new tool provides caregivers with a safe

8kaf1BGRENRSIZRe Rnild8 AN Aoyt d:0088Gkh furiMPRERE0R B~ BEHRRgdRoyLudovisi, S.; Corsico, A.G.;
Di Sabatino, A.; Belliato, M.; Calvi, M.; et al. Early nutritional supplementation in non-critically ill

A speqtientsrtdsplializedittointhef 200 Borey &lsvesonal irus disieas @ { Chp¢iDREY)diatm ndle @avd dpp sitnhied
Remba shalnadiivagyh Rt pvaterp BN uthitcap 21020017 4a3 12885 ecently developed to remotely identify older
e PR RS R B S ateaRed AL iSO R AR RIS S MRRG a sy two validated
guestionnaires: The Malnutrition Universal Screening Tool (MUST) and the Strength, Assistance with walking, Rise
Sorp areeingifah MaIRUEIHGH R Hame-Apiing fidy i Smbiai AYAEbin @8lR8pEARE g8sEEL AR K Given
thaNb'i‘ftﬁrngi%Me and geriatric population may share similar challenges regarding nutritional imbalances during
eBiSaraTEC ZANEaloR TR U Ol 0 RPRICAIOT BN [T VARG Dt NRSHET B TRSHWRIRHI AN B AL Shine
entiee. RUYARARIEMGRNAGR1 G ERRESAIN PHBPARIAIAR RANG IR RSO MSLRREBIG CARSSAYSHRRSIP™
nutgRACHATIRGSHE R I BAY PR RARFE iR S0 deadiersiopingomy all age inclusive” R-MAPP,

attention should be paid to the fact that neither MUST nor SARC-F are validated for the pediatric population,
8tﬁ'er%?ocrié,erit E/)v‘gmc? %ginriécsés%éry %gaLfsM M\!fér(é:r%rlékr}gér'}{lngl:\) 'fo%lget%r’alés'ea‘s'é Sn%%ﬁ%ﬁalEsialf'u%yinMﬁ(e';youngest.
Mah R8N erddiind R Mot IR e AIA R SLR LY A R RGN LB RC TSR H0P8d X onic Kids
ind ORI A EYPA R Ao LTI ST HRGASy n ORE RS RR MBS S B emiris Eae i B wever,

a rtle:\t):g\rﬂes\,/ﬁ/'r\géyApC&er L(J)turt Rgtbgg%%nﬁg Oség%%_s%]é%rﬁc malnutrition screening tools are not as accurate 88,

8heakeform f&.thE Inigtboke. If, renetb ecrEeingpé realButritinn duringalieszangeic, Makelgeine a Sifferest e may
be pefdeaile, parhaps bda@iivaihe. netrakCOMD R RITY goideting oo dlidiedfat irnitodpitad settiw.

settings. Pediatr. Res. 2020, 88, 705-716.
In conclusion, the ideal remote malnutrition screening app should specifically investigate unintentional weight
8\%'33 geam?'él’!\éh“élé’sslrll( Iélgﬂﬁg b'élﬁg\?iolrrs\{lg%sghgé &%%%él%vldéfg];rﬁ"dr\é%remvugﬁﬁt F%%u':b?er(r:@%tpe_ﬂr. aEgéA‘s',’ with reliable
ag M BKERY Rl R L A So8RY RS B ARSI e BT nS R AL 6 BT QY SIRI 0 section for
the STERARMS HANNUINGR REBROh & Rl B ARG oS PRlE Gl he oAl ek SRS R Y b SR ant
are Medicine and ,%mlz_aricr'im gociet er P&lrente{al flnd Iénteral Nl{ rition, J. arenter. Enter, NIITJtI’.
body Composition indexes). Finally, the app should speciiically address growth In pediatriC’ SUbJects, as well" as

pI’O\% %761 é%dizgtgaéaé%tion to investigate the presence of sarcopenia (i.e., through the SARC-F score) in older

89ubjaatse TheNusa/allack ecloosties RKUCIChasaragphiesLatipsi, naylWidginbe lconsitiéaed ¢ndelivevpuykical
exeCisP aldrigned. iRioolkde Silset atiNiet it edreutapantefb tachidtirehedwoirmy esitiead ithree sisleSUropettions.
Ho@n ik tyadidRiead earicsandltNep paithiMmtaiisiig Ozaep(ESRN tedhnmeegles|artheeerdsonierecd it nlhetion of
smaditiore positishestateynen catzelinisal rececnoniredatiohngeensioe Cine Meitie 20209 48pdibticd 26s
negative effects, including (paradoxically) increased risk of developing .obesity. Opposijtely, older peoRIe_ may

90. Cruz-Jentoft, A.J.; Kiesswetter, E.; D_rety, M.; Sieber, C.C. Nutrition, frailty, and sarcopenia. Aging
expce:rl_ence difficulties in understaggw basic functioning of smartphones, let alone mastering the download and

lin. Exp. Res. 2017, 29, 434 S o o o
understanding of medical apps. In this sense, pediatricians and geriatricians should join effort by finding ways to

Yinplarastenh& udenablatoan:dnnRIGied/ witedierupting rarR0 e € ¢ RiRRskhtIof Gal Whinganpay, Sdest
gerferitiadi, dhcPagaiauthiDcotidabeERGRANMREFENESERIGR RIEN aalisglines@nnpsdiaktiensively, it
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coytbreprieraltraut it camsi&rner gy ldim indudic tRe HiyiF 1adB0Gal@bmote the monitoring of nutritional status and
o5eBRSRRAgn. 9 HFHonaL ategies Jor e, £rre SNl {orandRarens, gareqts: ad grandehilren).
Sh'Wa?g;‘é‘?o?ﬁ?ﬂ%%gﬁr&%‘?r“ﬂ@n‘?'i\??‘%‘%%‘é%%&‘%?&?ﬁe& tgl.a é@&@ﬁsgeuﬁ‘agﬁ?ﬁé%n clinical nutrition and

hydratjon in geriafrics, Clin. Nutr. 2019, 38, 10—47. _ o
Protéfn (%hcpenc neec}s to be prevented at both tﬁe extremes of life, especially in COVID-19. Older adults need at

98atallery/ky o writionaiphsitaradqmeddarkarscia IMalTHe ooteih iChike el PB4 hcBeadél.to 1.2-1.5 g/kg of
o BRSO 8 ERSTaNS AR S SR AU P VAR I TaEar e zed by high
Ca‘i'i’é’}%%lﬁ’ﬁ%ﬁ?;ﬁeﬁaaﬁ‘rﬁ‘ﬂtﬁﬁo%?sﬁ'aﬂéﬁa*}%r&mn%'a}*k%#Et%en%ftﬁ{%ﬁ'g ALBE ST E BB LR o K. POV
WeigBti%ayLl@“—S“ﬂ] 81 children, the prevention of acute protein-energy malnutrition requires different intakes,

, 27228
according to weight, age, and severity of the disease. To date, there is no specific indication for the management of

Yo Lhaned pRIREDaBehts With MiabiaEiespa dvid Vel ation HiBlaetiBipraarne rrfesnsialgmh it
PICRISa@f MRingBidion dtdidrE AdiviisnA SYSIBR#ithR @uRgoANEMaE: ARalyaifo Nt PRS2 Rlekedit is
maﬁé’ﬁory an adequate caloric provision since if energy intake is not sufficient to meet demands, body fat, and

IBURAIRCRIR, 11alRRUERT AONITOBdRIBPRENN, T RepRBIAING CRiFtie IRATtoIE ResiBRasLpnsIiest fasaBtrqment of
respRMARLEKPENIEE ST OV &Y S NDAIARY KelugtTal NRBRGERKERE 6f MAIKERHESATIRBYIMT BRfdaMtean
be @@mv&mﬁsﬁ?o%{eﬁ@g?@}mes[%c@ﬂaﬁaeo%%wf@@e%w@namiH¢ WiRes Boglgldgery 7. Both energy and

protein intakes should be adjusted to nutritional status, disease status, pre-illness physical activity level, and

HrefIETS bl AYMAD o SRIZAIN UL IR B B8 eGP HEa e iRatRie D atent, i el MRTkonal-
rele%g%?bigﬁfaﬁég@%ﬁ&eral proteins such as albumin, pre-albumin, retinol binding protein (RBP), and transferrin
98 efeeperalMisEhdnitadeRanessohaieratalydivthe evado, Lo SdecAlrabideo OIRBR and. prraalotein have
a sBeahtwafiieifd.(Vatanaird 2-ciefisisn cssaggiepteb DahireD a1 @d8gtete attie fevdsnoh itk sadtee analgisis may
indicaie ReweFoddtiSoil Niatus20R@des9.Conversely, the monitoring of protein with longer half-life, such as

transferrin and albumin, may help highlighting chronic changes in nutritional status. Finally, among the blood values
Zhang, L.: Liu, Y. Poténtial inferventions for novel coronavirus in China: A systematic review. J.

that are less I|keI2/ to be measured routinely, IGF-1 is considered a useful parameter for early detection of protein-
Med. Virol. | _020&?2, 479-490. o -

energy malnutrition 22 All these protein-energy markers are useful to complement the clinical nutritional

108ssRéprisat. HnBeBY SroGaiglia mafReb cdr amirite, olérdd. butiosensatusy ek iHdiasieh Brlthes& cA¢! I Bn
limigid Y Lisibiediallnie Meestis itiaéivespenByemete beslthis&aiingoaidiscyent @nesibdinver failure).
Hokdutdhae tkeRilst REasHidadkekd nd3bhe’SKinterest in providing information about catabolic and/or anabolic
LOFEHHEoRS 2 R 0 1 SO APt PURAHATR 59, TR Bt B RIPBEsPBh s B g
IntesRyp& ﬂ‘?fé8{i6*heﬁr48"ﬁ%%ﬁhﬂﬂ9.WHHBECI?H'.“EQB.%SE. BEZBMELy ferksn gg. C-reactive protein) should,

therefore, be recommended.
102. Allegra, A.; Tonacci, A.; Pioggia, G.; Musolino, C.; Gangemi, S. Vitamin deficiency as risk factor

Addeio SR fofrYod ibfeptnsin Goralaliganaislisusseptiipditinnntneregtasiso k.2 \bdigdhered by the
momivriFHaEatinere2dd e 2thdUrdhnPrid8gen excretion. Other useful biochemical markers for the assessment

10 WEfiena! B dBRbRs: oMo iBrdni! OB RIAIhI R0 R H B ABH HISCH LR AP RS Bt 4ist o the
eV R Al SR G iR AT B S OF HELR R IP T HIRTIOS @A KRBTSR PIPHI N Riggnera)
@][ﬁet%%r_tieg%aéw@@ Eh%ig_%%‘id to the refeeding syndrome in patients who are severely malnourished
since the target of ener’gy ir’1take should be gradually achieved and monitored carefully in these cases. In those

10&1%@@,“}9&9 Iliailzté) m@iﬁaedwd%é 1a'?r‘i¥fé}hETHf %é@?%wﬁi ’nMrielﬁgf Q\ﬂth%émr%ogg,%hmmnﬁérmulas
proMRREARSA nMor N R Mo YRR s A LRl TR PBLTHRIRNGY: S SER AR ALRROALR UM h &L
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perleasis30 tigy wdseed @@d Diglo jortiadisarspicing oz aiatt cahesntitapabies it il thuCivl Ehdi9d mie ttikmed as
earl .3 GBIRC020d1&: eORARRANONs 271 Given the risk of refeeding syndrome, it is also recommended close
1OBOHRERRS RS L AR oA B RIS e e e 0o afe
O Sl Ry A R VAR 8Tl SHR B BB M By Pt 8RS iiey B aca0R BA6Rines,

nut[&t'tqlgaé 3%1& rsgr%%ocl) Sblg rF.aprﬁaet%i.lyN%d&rE%sEi %, ac}rgﬁs_gn within a hospital setting, either COVID-19

related or not. For instance, several studies have now suggested a link between vitamin D deficiency and immune
106;shiantyfunbtRiem piftickts Fakamtait No, BDaj; had NS baeNQIRKSweR ihMliZpUSd el ARS AGIEHRM Rnts
nutSESHEN st REGMUIEAM it ddenithy D iHERRR 1Breasf CRNER SHMM g Sted 4o AL ahonRf dapangsth A,
B6,850P! 9y a8Sa falinidiais #Qlds ARe 4388=itA%% seem to promote a correct immune function 199, Therefore,
109WLBEINPIHIeS§NErOPHIriEiS\RAVE DESTH AYTRIALSE: Wil NRpEVE PiRIRY, QEICoMesHiY VIpLEBTefiAnS 1 Sqvial
stugiegSugassied. an aspefiatok SaMISFRIICY IDEitiRhdirRIfel 1A WRTFIAIBERARS ReSPYHRES tatients Hou
rlienza v dshatiens Ansherésrcris MR PMEtSANIPER PRRRMSAES ISt Hawiiin sape other viral

conditions like as influenza, human immunodeficiency virus and hepatitis C Y. However, some authors have
108 B1RRREKIN Bl QRS Wi BB D cebisiency, 3nd QIbAdgs3 JBHONRLHRPLBIRS 1Y UGBS, be
ass%%{ac%gg Yci)r Secriljs egfs gé\%gér%nsgeh/%gga%%gn%ugﬁg W}%O%%Hhe%gmia%b %ué%té\{l %tg' %h |06>1<|i a%P%r]c')’p%rAﬁes of
ma&r?e_s%f'm as well as its role as an inhibitor of the release of inflammatory cytokines, are well recognized 199,
109oWeaHadey RGICYmhatintgcOOB BN iand/ BuildiAgEnsee 8 Resiliesn e Poteeldaluryleaferalso been

sudyksierk siuraNaitidtio mPrde diatin Codlg Niver 0oR6:20) €39 6 BEGAB infections [l |Indeed, a close monitoring of

the_levels of these compounds is %enerally recommended. Addressing micronutrients deficiencies in COVID-19
110. Tan, C.W.; Ho, L.P.; Kalimuddin, S.;"Cherng, B.P.Z.; Teh, Y.E_; Thien, S.Y.; W_on%;, H.M.; Tern,
patients ma& result in better outcomes for infected subjects. Many studies are inyestigaling the potentials of
P.J.W.; Chandran, M.; Chay, J.W.M.; et al. Cohort study to’evaluate the effect of vitamin D,
providing micronutrients. supplements to help busting up the immune system, thus ameliorating the immune
magnesium, and vitamin B12 in combination on progression to Severe outcomes In older patients

respaonse to SARS-CoV-2 infection. To date, only a few of these studies have already been published, while a
with coronavirus (COVID-19). Nutrition 2020, 79-80, 111017.
larger number has yet to finalize the enrolment phase of the clinical trial. In a study from Tan et al., the authors

11bpbrinfvietesiB,10 aiiisie s UMie s asiiier thhin BoléarsMinoagtaiéd b coaBRRtIon ohRAMEHED, GalHedinn
andDvirariplene iatian mspasiatedioBritRisSURYyabinddaspitalged HaddyidgritéraVdRake Rasipntsis
conifed R ApfeéDANR Qi sbErdeeriangietalipilidye NI THAD R ing AsitddhiY D, Annweiler et al. L1 report
1192MERHIRT BB LIREIYEsS ORIEBUCR BEHRIOAPY Bokb LI RS iF oSS S8iieie €RIR: 19
SYMHYQIS0 2RISPEHA MGV M 1B fSSIRTO RIS SYRIPCE: A ERReRI0B 52 h GILeFRORealsENSPYiRARMSS BAS
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