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Stage 1: Pre-COVID-19 Stage 2: Acute COVID-19 Stage 3: Chronic/post-COVID-19 o >
Risk mitigation Outpatient Outpatient
Malnutrition X Nutrition risk assessment Nutrition risk assessment
Cardiometabolic Healthy eating and lifestyle Healthy eating and lifestyle d o W>
Immunity/chronic disease Micronutrient nutriture and support Standard nutrition and nutrition support
Social determinants of health [npatient: non-ICU or ICU Micronutrient nutriture and support
Lifestyle Nutrition risk assessment Nutrition and physical therapy 5 IS . “le >
Transcultural dietary factors Standard nutrition Complication-specific nutrition” Ca R IR RBIP
Nutrition support Infrastructure”
Nutrition, insulin, and glycemic control [npatient non-ICU or ICU .
Micronutrient nutriture and support Nutrition risk assessment g3 L g3 )Lw-’ ‘\jl-’ U )14335 ‘WL’-) : ol Jo (& L g3 )l&w’>
Infrastructure’ Chronic critical illness metabolic support

Standard nutrition and nutrition support = . - . - -
Micronutrient nutriture and support )Liﬁ""’ O pan g (e (S > Ls)l‘“" ‘s° l‘> ‘29)° LS"LQ
Nutrition and physical therapy

. . o e d
Complication-specific nutrition

[nfrastructure ULQL.,J \ﬂ—.ba%g ).) )JJQJW\) le.&s J«ol.u l.: : LMLAL: AJM>

COVID-19, coronavirus disease 2019; ICU, intensive care unit; SARS-CoV-2, severe acute respiratory syndrome coronavirus-2.

“This 3-stage model 1s based on the presumed natural history of COVID-19 and applies to pediatric, adult, and geriatric populations, domestic ICU ),) Y )lf_)glp w ‘)_9‘ 9 U) 9 O.)‘.) o )‘ ‘ L.S'A" 9_;24..]
a4 . s

US) and global.

“Cardiometabolic risk factors associated with increased severity of COVID-19 include: hypertension, obesity, diabetes, and cardiovascular disease.
“Infrastructural changes needed to address shortages (eg, enteral pumps) and supply chain, redeployments, training, new programs, and adaptive
Erotocols.

COVID-19 complications include encephalopathy, deconditioning, acute kidney injury and chronic kidney disease, hyperglycemia,
hypercoagulable/prothrombotic state, cardiac injury, and pulmonary injury.
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Review

Clinical Nutrition Research and the COVID-19
“ Pandemic: A Scoping Review of the ASPEN COVID-19
Task Force on Nutrition Research

Jeffrey I. Mechanick, MD' ©; Salvatore Carbone, PhD? ©;

Roland N. Dickerson, PharmD, BONSP' ©; Beverly J.D. Hernandez, PhD, RD*;
Ryan T. Hurt, MD, PhD®; Sharon Y. Irving, PhD, RN Ding-You Li, MD, PhD” ©;
Mary S. McCarthy, PhD, RN*; Kris M. Mogensen, MS, RD-AP” ©;

Juan B. Ochoa Gautier, MD' ©; Jayshil J. Patel, MD"' ©;

T. Elaine Prewitt, DrPH'%; Martin Rosenthal, MD' ©; Malissa Warren, RD,
CONSC'; Marion F. Winkler, PhD, RD'* ©; Liam McKeever, PhD, RDN'*;

and ASPEN COVID-19 Task Force on Nutrition Research
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[ ARTICLE ]

Health issues and nutrition in the elderly

Prevalence of malnutrition and analysis of related factors in elderly
patients with COVID-19 in Wuhan, China

Tao Li(®' - Yalan Zhang' - Cheng Gong' - Jing Wang' - Bao Liu® - Li Shi' - Jun Duan’

Received: 9 March 2020 / Revised: 1 April 2020 / Accepted: 8 April 2020
© The Author(s), under exdusive licence to Springer Nature Limited 2020

Abstract

Background/objectives To evaluate the prevalence of malnutrition and its related factors in elderly patients with COVID-19
in Wuhan, China.

Subjects/methods In a cross-sectional study, we evaluated the nutritional status of elderly inpatients with COVID-19 using
the Mini Nutritional Assessment (MNA). Based on MNA scores, patients were divided into non-malnutrition group (MNA >
24), the group with risk of malnutrition (MNA 17—23.5) and malnutrition group (MNA score < 17). Regression analysis was
conducted to screen for risk factors for malnutrition.

Results A total of 182 patients were included in the study, of which 27.5% were in the group with malnutrition risk and
52.7% were in the malnutrition group. There were statistical differences in the incidence of comorbid diabetes mellitus, body
mass index (BMI), calf circumference,albumin, hemoglobin, and lymphocyte counts among the three groups. Further
regression analysis suggested that combined diabetes, low calf circumference, and low albumin were independent risk
factors for malnutrition.

Condusions The prevalence of malnutrition in elderly patients with COVID-19 was high, and nutritional support should be
strengthened during treatment, especially for those with diabetes mellitus, low calf circumference, or low albumin.
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Clinical Nutritior

Contents lists available at ScienceDirect CLINICAL

NUTRITION

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/cinu

ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™
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Table 1
Phenotypic and etiologic criteria for the diagnosis of malnutrition, adapted from [9]. GLIM )D DAY LSM M) )L::M a ®
Phenotypic Criteria Etiologic Criteria .
Weight loss (%) >5% within past 6 Reduced food 50% of ER > 1 week, LS')‘)‘ )""C U)9 U"&L{ °
months or >10% intake or or any reduction
beyond 6 months assimilation”  for >2 weeks, or BMI ‘JJL LS"» 0393 L)DL“) ®
any chronic GI oA s
condition . . ”
that adversely @M‘a'c °'>9" u@l‘{ *
impacts food
assimilation ‘..\.C L.JJJ>- l_, L_Q).ga.o "' QL{ ®
or absorption ot
Low body mass <20 if < 70 years, or Inflammation® Acute disease/
index <22 if >70 years injured, ULQ(JVQS)LW )l-’ *
(kg/m2) Asia: or chronic disease-
<18.5 if < 70 years, or related
<20 if >70 years W ——
Reduced Reduced by validated

Contents lists available at ScienceDirect CLINICAL
NUTRITION

muscle mass body composition

measuring techniques® Clinical Nutrition

. . . e e . journal homepage: http://www.elsevier.com/locate/clnu
ESPEN Endorsed Recommendation
'J)b Lﬁs"”“?"" )l‘f’m GLIM criteria for the diagnosis of malnutrition — A consensus report

from the global clinical nutrition community™
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Measure between the point of the elbow PN 0 L”SJ o AN - ) )= EP g

(olecranon process) and the midpoint of the prominent RN )f ° )’LSJ\ | , )l.«.a Q9 Q‘g.’{ 9
bone of the wrist (styloid process) (left side if possible).
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Estimating height from knee height

While lying supine, both the knee and ankle of the patient

are held at a 90-degree angles. One hlade of a sliding Mediform
caliper is placed under the heel of the foot, and the other

hlade is placed on the anterior surface of the thigh. The shaft

of the caliper is held parallel to the long axis of the lower

leg, and pressure is applied to compress the tissue. Height (in
cm) is then calculated from the formula below:

Females
Height incm = 84.88 - (0.24 X age) + (1.83 X knee height)
Males

Height incm= 64.19 - (0.04 X age) + (2.02 X knee height)
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Standard care >

Table 1. Indication and Routes of Nutrition Support.

Route Indication Remarks Advanced CaI'e >

Oral diet and oral nutrition If able to tolerate oral diet, take high-calorie High-calorie and high-protein diet should be ONS ‘ ‘ ‘ .. . . e
supplements (ONSs) and high-protein diet advised to maintain metabolic functions and ) °~>L°-*'~’ A Ae mn2)) JJA-’U
body weight'®
If nutrition targets are not met by oral diet, ONSs should be given within 24 to 48 hours of

ONSs can be added hospitalization with the ONSs providing SpeCIallzed care >

>400 kcal/d and >30 g/d protein'®

Enteral nutrition via If nutrition targets cannot be met orally alone  Insertion of tubes should be done with proper EN i
nasogastric or nasointestinal (eg, polymorbid medical inpatients, older personal protective equipment (PPE)!
route persons) PN °
Parenteral nutrition If nutrition targets cannot be met by enteral Can be given as supplement or as parenteral

nutrition or with gastrointestinal intolerance nutrition'’

despite different measures to address
intolerance




18—w 995 @ Wino oyl ylow 40 (o1 WA sld ol o

Potential implications for nutrition

Older patients

Preexisting malnutrition, sarcopenia, refeeding syndrom

More comorbidities

Severe acute respiratory

Safety of feeding in prone positioning and ECMO

distress syndrome

Circulatory failure

Safety and tolerance of feeding

Multiple organ failure

Role of enteral nutrition in mitigating gut-derived inflammation
Cytokine release syndrome Monitoring triglycerides in parenteral nutrition and propofol
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Editorial )

expenditure

ESPEN expert statements and practical guidance for nutritional
management of individuals with SARS-CoV-2 infection

» 25 kcal/ kg actual body weight for underweight patients A U4 §

The COVID-19 pandemics is posing unprecedented challenges and threats to patients and healthcare
systems worldwide. Acute respiratory complications that require intensive care unit (ICU) management
are a major cause of morbidity and mortality in COVID-19 patients. Patients with worst outcomes and
. . . higher mortality are reported to include immunocompromised subjects, namely older adults and poly-
> 20 kca |/ kg a Ct ua | body wel g ht fo r overwel g ht an d (0] b ese pat| e nts morbid individuals and malnourished people in general. ICU stay, polymorbidity and older age are all
commonly associated with high risk for malnutrition, representing per se a relevant risk factor for higher
aportantly, prolonged ICU stays are reported
zer ICU stay may per se directly worsen or
s and function which may lead to disability,
= = e = snosis and treatment of malnutrition should
ontents lists available at ScienceDirect (CLINICAL

NUTRITION D-19 patients. In the current document, the
’EN) aims at providing concise guidance for
10 practical recommendations. The practical
ence of older age and polymorbidity, which

ative impact on patient survival.

» For calorie requirements we further suggest that, in the presence of highly
Nutritional management of individuals with obesity and COVID-19:
ESPEN expert statements and practical guidance

CatabOIiC StimU“ prOVided by COV'D_19 infection and hOSpitaIization, body Rocco Barazzoni ™, Stephan C. Bischoff ", Luca Busetto *, Tommy Cederholm °,

Michael Chourdakis °, Cristina Cuerda ‘, Nathalie Delzenne ¥, Laurence Genton ",
Stephane Schneider ', Pierre Singer’, Yves Boirie *, endorsed by the ESPEN Council

» 25 kcal/ kg AIBW for overweight and obese patients

Clinical Nutrition

journal homepage: hitp://ww

“ Department of Medical Surgicul and Health Sciences. University of Trieste, taly
" Department of Nutritianal Medicine and Prevention. University of Hohenheim. Sturtgart, Germany

weight loss should not be sought and should be instead prevented, due to

high risk of profound muscle mass depletion S e S L e e e

P . Received 29 April 2021 systems workdwide. Acute respiratory complications that require intensive care unit (ICU) management
X cal per o) wel an a otal energv expenditure for RS
’ —_— for severe COVID-19 outcomes, obesity has emerged along with undernutrition-malnutrition as a strong

Keywords: predictor of disease ris) rity. Obesity-related excessive body fat may lead to respiratory,

g:"'"n‘" metabolic and immune nts potentially favoring the onset of COVID-19 complications. In

addition. patients with obesity may be at risk for loss of skeletal muscle
malnutrition with a strong negative health impact in all clinical settings. Also importantly, obesity is
commonly assoclated with micronutrient deficiencies that directly influence immune function and
L . infection risk. Finally, the pandem lated lockdown, deleterious lifestyle chan ind other numerous

> psychosocial consequences may worsen eating behaviors, sedentarity, bot lation, ulti-

mately leading to further increments of obesity-associated metabolic compli
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e risk. Therefore, prevention, diagn
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Nutritional management
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monitored and prevented in this population. In the current docume
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ous clinical settings.
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total energy expenditure

» This value should be individually adjusted with regard to nutritional status,

physical activity level, disease status and tolerance

» The target of 30 kcal/kg body weight in severely underweight patients

should be cautiously and slowly achieved, as this is a population at high risk

of refeeding syndrome.
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Editorial )
ESPEN expert statements and practical guidance for nutritional s

management of individuals with SARS-CoV-2 infection

SUMMARY

The COVID-19 pandemics is posing unprecedented challenges and threats to patients and healthcare

systems worldwide. Acute respiratory complications that require intensive care unit (ICU) management

are a major cause of morbidity and mortality in COVID-19 patients. Patients with worst outcomes and

higher mortality are reported to include immunocompromised subjects, namely older adults and poly-

morbid individuals and malnourished people in general. ICU stay, polymorbidity and older age are all

commonly associated with high risk for malnutrition, representing per se a relevant risk factor for higher

aportantly, prolonged ICU stays are reported

zer ICU stay may per se directly worsen or

s and function which may lead to disability,

T — c;mcu nosis and treatment of malnutrition should

NOTRITION D-19 patients. In the current document, the

’EN) aims at providing concise guidance for

10 practical recommendations. The practical

ence of older age and polymorbidity, which
ative impact on patient survival.

© 2020 Published by Elsevier Ltd.
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ESPEN Endorsed Recommendation

Nutritional management of individuals with obesity and COVID-19:
ESPEN expert statements and practical guidance

Rocco Barazzoni ™", Stephan C. Bischoff ", Luca Busetto , Tommy Cederholm “,
Michael Chourdakis °, Cristina Cuerda ‘, Nathalie Delzenne ¥, Laurence Genton ",
Stephane Schneider ', Pierre Singer’, Yves Boirie *, endorsed by the ESPEN Council
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ARTICLE INFO SUMMARY

Articke hstory. The COVID-19 pandemics has created unprecedented challenge: cats (0 patients and he
Received 29 April 2021 systems workdwide. Acute respiratory complications that require intensive care unit (ICU) mana
Accepted 29 April 2021 are a major cause of morbidity and mortality in COVID-19 paticnts. Among other important risk factors
for severe COVID-19 outcomes, obesity has emerged along with undernutrition-malnutrition as a strong
predictor of disease risk and severity. Obesity-related excessive body fat may lead o respiratory.
COVID-19 metabolic and immune derangements potentially favoring the onset of COVID-19 complications. In

addition. patients with obesity may be at risk for loss of ske astate of hidden
alth impact in all clinical setti ntly, obesity is
nutrient deficiencies th
lated lockdown, delete

muscle

Nutritional management

malnutrition with a strong ne
commonly associated with m

tivi

COVID-19 patients in the presence of obesity: lockdown-induced health risks should also be specifically
monitored and prevented in this population. In the current document, the European Society for Clinical
Nutrition and Metabolism (ESPEN) aims at providing clinical practice guidance for nutritional manage-

c
© 2021 Blsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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¢ Catabolic Flow Phase: 3-10 days after ICU admission

% 20-25 per kg body weight and day; total energy expenditure

¢ 20 kcal/kg ABW day may represent an approximated reasonable estimate for initial calorie provision.

+¢ Calories may be gradually increased up to estimated isocaloric needs of approximately 25 kcal/kg ABW/day after the

first week, following individual evaluation based on clinical and hemodynamic conditions, as well as metabolic status

and complications.

¢ The 2019 ESPEN ICU Guidelines used in persons with obesity with COVID-19 in the ICU, with moderate hypocaloric
feeding up to 70% of estimated needs for the first 3-7 days of ICU stay, in order to avoid overfeeding and its associated

metabolic and clinical risks during the hyper-acute ICU phase.

* Recovery Phase or Anabolic Flow Phase

total energy expenditure




Calorie Delivery Alone Won’t Stop LBM Loss!
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Protein needs are usually estimated using formulae such as:

General: 1- 1.2 g protein per kg body weight and day
1 g protein per kg body weight and day in older persons;

* should be individually adjusted with regard to nutritional status, physical activity level, disease status and
tolerance
> 1 g protein per kg body weight and day in polymorbid medical inpatients
* To prevent body weight loss, reduce the risk of complications and hospital readmission and improve

functional outcome

1-1.2 g protein per kg body weight and day in acute renal failure
* 0.8-1 g protein per kg body weight and day in chronic kidney disease

» 2.0-2.5 g/kg ABW/day in critically ill patients with renal failure undergoing renal replacement therapy
(RRT) and monitor micronutrients.

ESPEN ICU guidelines should be followed, to provide at least 1.3 g/kg ABW/day.
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General considerations

* Fat and carbohydrate needs are adapted to the energy needs while considering an energy ratio from

fat and carbohydrates between 30:70 (subjects with no respiratory deficiency) to 50:50

(ventilated patients, see below) percent.

* Administration of beneficially proven dexamethasone has been accepted in most centers to treat

pneumonia but it may lead to, or contribute to, severe glucose intolerance.

e Strict glucose control protocols with insulin treatment should be implemented avoiding severe

hyperglycemia (above 180-200 mg/dl) and hypoglycemia, as well as glucose variability, e.g. aiming at
o

keeping more than 80% of glucose measurements in the proposed target (for instance 100-180 mg/dl).
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» COVID-19 patients need ONS to meet patient nutritional needs,

» Due to symptoms of fever, coughing, general weakness, pain, difficulty breathing as well as changes to taste and smell.

» Individuals infected with SARSCov2 outside of the ICU should therefore be treated to prevent or improve

malnutrition.
» Nutritional treatment should start early during hospitalization (within 24-48 h).

» The oral route is always preferred when practicable.

« The GI symptoms and signs of Gl intolerance can significantly restrict achievement of nutrition goals.
« Alternate ways to increase dietary intake, such as the addition of energy-dense ONSs, are recommended.

» The general guidance on prevention and treatment of malnutrition by using ONS is fully applicable to the

context of COVID- 19 infection
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» ONS provide energy-dense alternatives to regular meals and may be specifically enriched to meet
targets in terms of protein as well as micronutrients (vitamins and trace elements) whose daily

estimated requirements should be regularly provided.
* ONSs should be given within 24 to 48 hours of hospitalization to help meet nutrition needs.

» ONS shall provide at least 400 kcal/day including 30 g or more of protein/day and shall be
continued for at least one month.

» Especially for older and polymorbid patients whose nutritional conditions may be already
compromised, nutritional treatment and targets should be met gradually to prevent refeeding
syndrome.

» Efficacy and expected benefit of ONS shall be assessed once a month.
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In polymorbid medical inpatients and in older persons with reasonable prognosis, whose

nutritional requirements cannot be met orally, enteral nutrition (EN) should be administered.

Parenteral nutrition (PN) should be considered when EN is not indicated or unable to reach

targets.

Enteral nutrition should be implemented when nutritional needs cannot be met by the oral route

* |If oral intake is expected to be impossible for more than three days or expected to be below half of energy

requirements for more than one week.

The use of EN may be superior to PN

* alower risk of infectious and non-infectious complications

“If the gut works,

useit.”
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* Energy and protein needs:
* 15-20 kcal/kg actual body weight (ABW)/day (70%-80% of needs)
* 1.2-2.0 g protein/kg ABW/day

Start low dose (10-20 mL/hour) of a standard EN isotonic (1.5 kcal/mL) high protein
nutrient dense, low fiber formula and advance to 80% goal by end of the first week with
medical stability.

* A nasogastric tube

» Post-pyloric feeding should be performed in patients with gastric intolerance after prokinetic treatment or in patients
at high-risk for aspiration
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o Assess for refeeding syndrome risk, and if present, start 25% of caloric goal

with slow increase while closely monitoring serum phosphate, magnesium,

and potassium levels
o Refeeding Syndrome Risk factor include:
o Anorexia or limited calorie intake 5 to 7 days
o 58% COVID-19 patients have anorexia on admission

o If extremely limited or no energy/caloric intake for at least 5-7 days,

patients are often at risk of refeeding syndrome
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Early start within 24-48 h from admission should be also sought, since early compared to late nutrition
support in the course of hospital stay may provide protection from infectious complications and reduce

sarcopenia, particularly when associated with in-hospital rehabilitation for various disease conditions

The medical nutrition setting, nutritional enteral formula for people with diabetes (Diabetes-Specific

Formula) are available, aiming at limiting glycemic peaks and variability.

If unable to progress by 5 to 7 days with EN, consider supplemental PN.

If patient was malnourished before ICU admission and unsuccessful at EN, start PN earlier.
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OBESITY + COVID19

Intensive Care Unit

Protein: 1.3 g/kg ABW-day
Calorie: up to 20 kcal/kg ABW-day

Nutrition TARGETS l
during 1 week

Protein: 1.3 g/kg ABW-day
Calorie: up to 25 kcal/kg ABW-day

| ~ .

Non-Intubated Intubated Post-Intubated

Oral diet optimization /J\\
EN (PN} =
If pOSSibIe // DVSphagia \\\\\
screening
l + (if needed)
Yes No
Texture food )

l + (if needed) EN (PN} if needed Oral diet

EN (PN)*®

Fig. 3. Algorythm of nutritional treatment in critically ill obese patients with COVID-19. (*Reach targets gradually, * Contraindicated if: 1) shock or hemodynamic instability; 2)
unstable respiratory failure or acidosis). ONS: Oral Nutritional Supplements, EN: Enteral Nutrition, PN: Parenteral Nutrition, ABW: Adjusted Body Weight, RDA: Recommended Daily
Allowances).

44
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o During critical illness, 1.3 g/kg protein equivalents per day can be delivered progressively.
o This target has been shown to improve survival mainly in frail patients.

o For persons with obesity, in the absence of body composition measurements 1.3 g/kg “adjusted body

weight” protein equivalents per day is recommended.
o The protein target of 1.3 g/kg/day should also be reached by day 3-5.

o Considering the importance of preserving skeletal muscle mass and function and the highly catabolic
conditions related to disease and ICU stay, additional strategies may be considered to enhance skeletal

muscle anabolism.

o controlled physical activity and mobilization may improve the beneficial effects of nutritional therapy.




ESPEN expert statements and practical guidance for nutritional

management of individuals with SARS-CoV-2infection

1: Check for Malnutrition
Patients at risk for worst outcomes and higher mortality following
infection with SARS-COV-2, namely older adults and polymorbid
individuals, should be checked using the MUST criteria or, for
hospitalized patients, the NRS-2002 «criteria.

“If the gut
works,

s N

2: Optimization of the nutritional status
Subjects with malnutrition should undergo diet counseling from

| an experienced professionals. Y

3: Supplementation with vitamins and minerals
Subjects with malnutrition should ensure supplementation with
= vitamin A, vitamin D and other micronutrients. A

[ 4: Regular physical activity B)
Patients in quarantine should continue regular physical activity

while taking precautions.

- A

@ 5: Oral nutrition supplements (ONS) )

ONS should be used whenever possible to meet patient’s
needs, when dietary counseling and food fortification are not
\sufﬂclent to increase dietary intake and reach nutritional goals.)

( 6: Enteral nutrition (EN) B

In patients, whose nutritional requirements cannot be met
orally, EN should be administered. Parenteral nutrition (PN)
\should be considered when EN is not indicated or unsufficient. )

DIVIDUALS AT RISK OR INFECTED WITH SARS-COV-

7: Medical nutrition in non-intubated ICU patients
If the energy target is not reached with an oral diet, ONS
should be considered first and then EN treatment. If there are
limitations for the enteral route it could be advised to
prescribe peripheral PN in the population not reaching energy-
protein target by oral or enteral nutrition.

8: Medical nutrition in intubated ICU patients |
EN should be started through a nasogastric tube; post-pyloric
feeding should be performed in patients with gastric
intolerance after prokinetic treatment or in patients at high-
risk for aspiration.

Post

[

9: Medical nutrition in intubated ICU pati i
In ICU patients who do not tolerate If full dose EN Mechar!lcal
first week in the ICU ist not tolerated, initiati
| nutrition (PN) should be weighed on a case-by-ca ventilation,
\move to ward

o

(

1.0: Nutrition in ICU patients with dysphagia
Texture-adapted food can be considered after extubation. If
swallowing is proven unsafe, EN should be administered.

Barazzoni R e
ESPEN, 20

ICU PATIENTS INFECTED WITH SARS-COV-2
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‘ LEADING THE SCIENGE AND
PRACTICE OF CLINICAL NUTRITION
ity for
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Gastrointestinal Manifestations of COVID-19: Impact on

Nutrition Practices

Nutrition in Clinical Practice
Volume 35 Number 5

October 2020 800-805

© 2020 American Society for
Parenteral and Enteral Nutrition
DOTI: 10.1002/nep.10554
wileyonlinelibrary.com

WILEY

Enrik John T. Aguila, RND, MD-MBA, FPCP! (’; Ian Homer Y. Cua, MD, FPCP,
FPSG, FPSDE!; Joy Arabelle C. Fontanilla, MD, FACE, FPCP, FPCDE,

FPSEDM?; Vince Leenard M. Yabut, MD, FPCP?;
and Marion Frances P. Causing, MD-MBA*

Table 2. Recommendations to Address Gastrointestinal (GI) Intolerance.
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GI Manifestation

Recommendation

Rationale

Nausea. vomiting, or ileus

Delayed gastric emptying

Abdominal distension

Diarrhea

Add prokinetics (IV erythromycin, [V
metoclopramide or combination)

Do not concentrate enteral formula

Consider postpyloric feeding

Reduce feeding rate or volume

Shift to energy-dense formula

Shift to semi-elemental or predigested formula

To enhance motility

To avoid delayed gastric emptying

To bypass the stomach and administer feed to
the small intestine because of delayed gastric
emptying

To alleviate abdominal distension and give
longer time for better absorption

To provide high-calorie feeding but with less
volume for better absorption and to alleviate
abdominal distension

To reduce diarrhea and for better absorption
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Role of nutrition in

immune system function

Red=human studies
show 1nhibition
Grey=animal/in vitro
studies
Dashed=scientific
disagreement

Nutr J. 2014 Jun 17;13:61.
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Reduced Down-regulation of
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Treg Cells
Systemic /\ Allergy & Infection/Cancer
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: TLR4 Salt
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Micronutrients

—Vitamin A
—Vitamin C
—Vitamin D
-Vitamin E

-Vitamin K

-Vitamin Bs
-Zinc

-Se

- Fe

- Cu

Macronutrients
—Protein

—Omega-three fatty acids
Other

—Probiotics

—Melatonin
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ry responses, pharmaceutical companies are working to develop targeted drugs and vaccines against SARS-
-19. A balanced nutritional diet may play an essential role in maintaining general wellbeing by controlling
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ium, calcium, chloride, and phosphorus may be beneficial in various infectious diseases. This study aimed
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In summary, micronutrient deficiencies may lead to worse outcomes of several viral infectious diseases
and a worse outcome of COVID-19 has been observed in studies in patients with micronutrient

deficiencies (especially vitamin D).

Therefore, we suggest the need to cover RDA/DRI needs in all hospitalized patients with COVID-19,
particularly in persons with obesity due to high risk of deficiency, with additional regard to those with

malnutrition or with older age and polymorbidity.

The added value of micronutrient supplementation above RDA/DRI in patients with COVID-19 is not
clear so far, and we need more studies to define its role in the clinical outcome of these patients.

In patients diagnosed with micronutrient deficiencies through direct measurement of their plasma

concentration, supplementation can be considered.
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ESPEN Endorsed Recommendation

Nutritional management of individuals with obesity and COVID-19:
ESPEN expert statements and practical guidance
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Vitamin D and COVID-19

o The RDA for vitamin D ranges from 10 to 15 mcg (400 IU to 600 IU) for children (depending on age) and
from 15 to 20 mcg (600 to 8oo 1U) for adults

o The levels below 10-12 ng/mL are associated with vitamin D deficiency, and levels of 20-30 ng/mL or more
are considered marginal/ adequate for bone and overall health in most people

o plays a role in immunity :lowers viral replication rates, suppress inflammation, and increase levels of T-
regulatory cells and their activity,

o Immune cells (e.g., B lymphocytes and T lymphocytes) express the vitamin D receptor and some
immune cells (e.g., macrophages and dendritic cells) can convert 25(OH)D into the active 1,25(OH)2D

o vitamin D might modulate both innate and adaptive immune responses




Vitamin D and COVID-19

Vitamin D deficiency affects the body’s susceptibility to infection and has been associated with influenza, hepatitis C, HIV and

other viral diseases

Efficacy: Currently, data are insufficient to support a recommendation for or against the use of vitamin D

supplementation to prevent or treat COVID-19.

Some evidence suggests that vitamin D supplementation helps prevent respiratory tract infections, particularly in

people with 25(OH)D levels less than 25 nmol/L (10 ng/mL)
Scientists are therefore actively studying whether vitamin D might also be helpful for preventing or treating COVID-19.

Some studies link lower vitamin D status with a higher incidence of COVID-19 and more severe disease but others do not

A systematic review and meta-analysis of 31 observational studies (including some of those described above) did not find
significant associations between serum 25(OH)D levels below 50 nmol/L (20 ng/ml) and incidence of COVID-19, or

mortality, ICU admission, or need for ventilation among COVID-19 patients
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Vitamin D and COVID-19

* Adults increase vitamin D intakes from all sources to achieve serum 25(OH)D levels above 30 ng/mL to prevent
COVID-19 or reduce its symptoms
* Adults whose 25(OH)D levels are not tested achieve a daily vitamin D intake of 1,000-2,000 IU
* Individuals at increased risk of vitamin D deficiency (e.g., those who have obesity, have dark skin, or live in

care facilities) might need even larger amounts.

« Hospitals measure the serum 25(OH)D levels of all patients hospitalized for COVID-19 and that patients with levels

below 30 ng/mL receive vitamin D supplementation.

 Safety: Daily intakes of up to 1,000 IU-4,000 IU vitamin D in foods and dietary supplements are safe for children

(depending on their age) and up to 4,000 IU are safe for adults

» Higher intakes (usually from supplements) can lead to nausea, vomiting, muscle weakness, confusion, pain, leee ~f _.

ef ;
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appetite, dehydration, excessive urination and thirst, and kidney stones.




Probiotics and COVID-19

Act mainly in the gastrointestinal tract

Might improve immune function in several ways, including enhancing gut barrier function, increasing
immunoglobulin production, inhibiting viral replication, and enhancing the phagocytic activity of

white blood cells.

Efficacy: Several systematic reviews and meta-analyses published before the emergence of COVID-19

evaluated probiotic use to prevent or treat respiratory tract infections in children and adults

Probiotics have beneficial effects on some, but not all, outcomes

Improve outcomes in patients who have ventilator-associated pneumonia and other infections,

although the evidence is of low quality and high heterogeneity




Probiotics and COVID-19

* Self-reported use of probiotic supplements more than three times per week for at least 3

months among was associated with a lower risk of SARS-CoV-2

« Safety: Probiotics, such as strains of Lactobacillus, Bifidobacterium, and Propionibacterium,
have a long history of use in food and are often present in the normal gastrointestinal

microbiota, indicating that probiotic supplements are safe for most people

» Side effects, which are usually minor, include gastrointestinal symptoms, such as gas
» However, potential safety concerns can include systemic infections, especially in individuals who are
immunocompromised

 Inafew cases (mainly in individuals who were severely ill or immunocompromised), the use of probiotics we

linked to bacteremia, fungemia (fungi in the blood), or infections that resulted in severe illness




Vitamin C and COVID-19

» The RDA ranges from 15 to 115 mg for infants and children (depending on age) and from 75 to 120 mg
for nonsmoking adults;

* people who smoke need 35 mg more per day
* Plays an important role in both innate and adaptive immunity, probably because of its antioxidant
effects, antimicrobial and antiviral actions, and effects on immune system modulators
* helps maintain epithelial integrity,
 enhance the differentiation and proliferation of B cells and T cells,
 enhance phagocytosis,
* normalize cytokine production,
* decrease histamine levels

* Might also inhibit viral replication




Vitamin C and COVID-19

Vitamin C deficiency impairs immune function and increases susceptibility to infections

Some research suggests that supplemental vitamin C enhances immune function, but its effects might vary

depending on an individual’s vitamin C status

A few observational studies have examined the effects of vitamin C supplementation on mortality rates in patients

with COVID-19 and have had mixed findings.
Efficacy: Currently, data are insufficient to support a recommendation either for or against the use of vitamin C
supplements to prevent or treat COVID-19.

* Many researchers recommend studying vitamin C as an adjuvant therapy for COVID-19, including its possible

ability to reduce inflammation and vascular injury in these patients
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Vitamin C and COVID-19

The NIH COVID-19 Treatment Guidelines: In patients who do not have COVID-19, intravenous vitamin C
alone or in combination with other nutrients and medications improves some but not all outcomes in

critically ill patients with sepsis, acute respiratory distress syndrome, or pneumonia

However, the Panel concludes that data are insufficient to support a recommendation for or against the use of
vitamin C to treat COVID-19

Safety: Vitamin C in foods and dietary supplements is safe at intakes up to 400 to 1,800 mg/day for children
(depending on age) and up to 2,000 mg/day for adults
Higher intakes can cause diarrhea, nausea, and abdominal cramps.

o In people with hemochromatosis, high doses of vitamin C could exacerbate iron overload and damage

body tissues




Zinc and COVID-19

* Is necessary for the catalytic activity of approximately 100 enzymes

* Plays a role in many body processes, including both the innate and adaptive immune systems
+ Key to development and function of immune system, both innate and humoral

* Helps integrity of tissue barriers, such as the respiratory epithelia

* Has antiviral and anti-inflammatory properties,

* Impairs viral replication (in vitro)

* Works in a variety of RNA viruses

* Shown in SARS-CoV with pyrithione inhibits replication

* Supplements given to zinc-deficient children with measles decreases mortality




Zinc and COVID-19

» The RDA for zinc is 2-13 mg for infants and children (depending on age) and 8-12 mg for adults

 Zinc deficiency
* Adversely affects immune function by impairing the formation, activation, and maturation of
lymphocytes.
* Decreases ratios of helper and suppressor T cells, production of interleukin-2, and activity of
natural killer cells and cytotoxic T cells
* Isassociated with elevated levels of proinflammatory mediators

* These effects on immune response probably increase susceptibility to infections and inflammatory

diseases, especially those affecting the lungs




Zinc and COVID-19

o Might reduce the risk of COVID-19 and its severity

o Can affect the sense of taste and cause GI upset, also COVID symptoms
o Might shorten smell recovery, without influencing the complete recovery duration from COVID-19

o Efficacy: Data are insufficient to support recommendations for or against the use of zinc to prevent or
treat COVID-1g9.

o because of zinc’s role in the immune system and in maintaining epithelial integrity, its antiviral
activities, and its anti-inflammatory effects, some researchers believe that adequate zinc intakes
might reduce the risk of COVID-19 and its severity

o NIH treatment guidelines, : data are insufficient to recommend for or against the use of zinc supplements
to treat COVID-19

e o The guidelines recommend against doses of zinc supplements above the RDA to prevent COVID- 19,

except in a clinical trial. v, BTy

o Safety: Intakes up to 4—34 mg/day zinc in foods and dietary supplements for children (depen
and up to 40 mg/day for adults are safe




Selenium and COVID-19

Oxidative stress associated with viral infections

Selenium associated with many antioxidant enzymes (selenoproteins)

GPX, SOD, thioredoxin reductase

Suspected to alter viral replication, protect cell from viral = induced oxidative stress

Speculation, many questions regarding dose, timing, +/- deficiency




Melatonin and COVID-19

* A hormone produced by the pineal gland in the brain, mainly during the night, that helps regulate circadian
rhythms

* Levels decrease with aging

* Most melatonin supplementation studies have evaluated its ability to control sleep and wake cycles, promote

sleep, and reduce jet lag.

» Laboratory and animal studies : melatonin enhances immune response by increasing the proliferation and

maturation of natural killer cells, T and B lymphocytes, granulocytes, and monocytes

° It also appears to have anti-inflammatory and antioxidant effects




Melatonin and COVID-19

Efficacy: No evidence shows that melatonin helps prevent or treat COVID-19.

* However, some researchers recommend studying melatonin’s effects on COVID-19 because of its reported anti-

inflammatory, antioxidant, and immune-enhancing properties.

One study found that among 26,779 people tested for COVID-19, those who reported using melatonin supplements were less

likely to have the disease.

Melatonin supplements might help modulate the cytokine storm that can develop in COVID-19, but studies have not tested this

hypothesis.

Safety: Typical doses of 1-10 mg/day melatonin appear to be safe for short-term use




Omega-3 fatty acids and COVID-19

« The FNB: Al for omega-3s that ranges from 0.5 to 1.6 g per day for infants and children (depending on
age) and from 1.1 to 1.6 g per day for adults

* Omega-3s play important roles as components of the phospholipids that form the structures of cell

membranes

* Higher concentrations of omega-3s than of omega-6s tip the eicosanoid balance toward less

inflammatory activity.

* Higher intakes and blood levels of EPA and DHA are associated with lower levels of inflammatory
cytokines

* Omega-3s might also affect immune function by upregulating the activity of macrophages,
neutrophils, T cells, B cells, natural killer cells, and other immune cells




Omega-3 fatty acids and COVID-19

* Efficacy: Whether higher intakes or blood levels of omega-3s reduce the risk or severity of
COVID-19 is not known.

* Self-reported use of omega-3 supplements (dose not reported) more than three times per week for
at least 3 months among 372,720 U.K. residents aged 16 to 9o years was associated with a 12% lower

risk of SARS-CoV-2 infection after adjustment for potential confounders

* Findings were similar for 45,757 individuals in the United States and for 27,373 participants in

Sweden.




Omega-3 fatty acids and COVID-19

* Due to potential anti-inflammatory and immune-stimulating
effects of omega-3s, several researchers believe that omega-3s
might benefit patients with COVID-19

* Safety: No UL

* Doses of 2-15 g/day EPA and/or DHA might also increase bleeding
time by reducing platelet aggregation

. * The FDA has concluded that dietary supplements providing no
more than 5 g/day EPA and DHA are safe
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e Nutritional treatment should continue
after hospital discharge with ONS and

individualized nutritional plans; this is

particularly important since pre-existing

nutritional risk factors continue to apply

and acute disease and hospitalization are

likely to worsen the risk or condition of

malnutrition.

Recovery from COVID-19
Home

Hospital discharge

]

-

No risk J At Risk + or J

Malnutrition

Intervention

Diet optimization

Calorie: 25 kcal/kg ABW-day

Protein: > 1 g/kg ABW-day
Micronutrients: RDA

Fig. 4. Algorythm of nutritional monitoring and treatment for COVID-19 patients
during recovery and after hospital discharge. ONS: Oral Nutritional Supplements, EN:
Enteral Nutrition, PN: Parenteral Nutrition, ABW: Adjusted Body Weight, RDA: Rec-
ommended Daily Allowances.
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Malnutrition risk should be checked at discharge in hospitalized patients, and upon recovery from
positive testing on patients quarantined at home.
* In patients with malnutrition, adequate dietary intake of protein and calorie should be ensured, with use of ONS
when nutritional targets cannot be reached through fortified diet.
In the absence of clinical indication for weight loss, in the presence of malnutrition risk or overt

malnutrition we suggest calorie provision of 25 kcal/kg ABW/day with >1 g/kg ABW/day protein.

In the absence of malnutrition with fatigue and weakness, protein provision >1 g/kg ABW/day

» protein should be ensured along with physical activity and exercise appropriate for general conditions and after

exclusion of any contraindications.
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» Due to high risk of loss of skeletal muscle mass with ensuing malnutrition, sarcopenia and disabilities,
persons with obesity recovering from COVID-19 should be checked for malnutrition and followed-up with
dietary counseling by experienced professionals, particularly in the presence of older age, polymorbidity or
previous ICU stay.

» Both in persons recovering from severe COVID-19 disease and ICU stays, and non-ICU and non-hospitalized
patients:

» The high prevalence of fatigue and weakness directly suggests involvement of negative changes in skeletal muscle mass and
function

» Persistent, residual alterations in taste and smell may also interfere with food intake

» The negative impact of COVID-19 on nutritional status that may specifically involve disease-induced lean
tissue and skeletal muscle catabolism fatigue may persist for several months after ICU discharge, due to

multifactorial issues, described as ICU acquired weakness (ICUAW) or chronical critical illness
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Dietary foods containing nitric oxide donors can be early
curators of SARS-CoV-2 infection: A possible role in the
immune system
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ANY QUESTIONS?



