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INTRODUCTION
Nutrition assessment and support of critically ill patients is a
challenge. The current severe acute respiratory syndrome
coronavirus 2 pandemic results in unprecedented rates of acute
lung injury (ALI) and acute respiratory distress syndrome. This
article reports on our collaborative effort to create and imple-
ment a pragmatic nutrition support protocol for critically ill
patients.

KNOWLEDGE SCRAMBLE IN CORONAVIRUS
DISEASE 2019
Coronavirus disease 2019 (COVID-19) is a rapidly spreading
viral infection resulting in prolonged critical illness or death in a
subset of patients. With growing case numbers and deaths
reported daily, COVID-19 has become one of themost significant
public health crises in modern history.

A paucity of literature addresses nutrition support in the
setting of COVID-19. In response to this deficiency, the Society of
Critical Care Medicine and the American Society for Parenteral
and Enteral Nutrition released a joint statement on nutrition
therapy in patients requiring intensive care unit (ICU) admission
(1) and the European Society for Clinical Nutrition and Metab-
olism released an expert consensus statement for nutritional
support in individuals with COVID-19 (2). We synthesized the
existing literature to provide gastroenterologists and nutrition
support providers a rational protocol for use in the ICU in the
COVID-19 pandemic (Figures 1 and 2).

NUTRITION SCREENING IN COVID-19
Malnutrition in the ICU is associated with poor outcomes to in-
clude prolonged ventilator dependence, increased hospital length
of stay, and mortality when compared with well-nourished coun-
terparts. Because gastrointestinal symptoms can be present for a
week or longer before hospital admission, patients withCOVID-19
are at risk for both malnutrition and refeeding on hospital pre-
sentation. Therefore, an ideal screening tool is short, easy to cal-
culate, and reproducible by any healthcare team member that
allows for limited patient and provider exposures. The Nutrition
Risk Screening 2002 satisfies these criteria (Table 1) (3). This
screening measure incorporates age, food intake, weight loss, body
mass index (BMI), and illness severity; a score. 5 on admission is
associated with ICU mortality (4), highlighting a cohort that may
benefit from more aggressive nutritional support.

ENTERAL NUTRITION SUPPORT
Initiation of early enteral nutrition (EN) within 24–48 hours of
admission to the ICU is recommended in ICU-specific nutrition
guidelines (5). At the time of intubation, placement of a 10–16
Fr nasogastric or orogastric tube allows for care to be clustered
and allows for rapid initiation of EN after patient stabilization.
Larger bore tube patency can be maintained with less frequent
water flushes, reducing contact time with the patient and
minimizing total volume input crucial for the management of
patients with acute respiratory distress syndrome. Early initia-
tion of isotonic, low-fiber and high-protein content formulas
(Table 2) allows for adequate calorie and protein support while
minimizing the risk of clogged feeding tubes and hyperglyce-
mia. As a subset of patients with COVID-19 have acute kidney
injury or underlying chronic kidney disease, a dialysis specialty
formula is needed in cases of anuria or hyperkalemia. There is
insufficient evidence, and the potential to cause harm, in the
routine use of immune-modulating enteral formulas or anti-
oxidant additives (6).

Provision of calories

Although energy expenditure is best measured by indirect calo-
rimetry in critically ill patients, the prolonged time needed for
these measures increases clinician risk for viral exposure and is
contrary to the principle of “clustering care,” inwhich patient care
is bundled to limit provider exposures (1). Multivariable equa-
tions validated for use in critical care often lack precision in
obesity, a problem as early reports in the United States indicate
that most critically ill patients with COVID-19 are obese. On
validation studies, the Harris-Benedict equation with 50%weight
adjustment and the weight-based equations (Figure 3) stratified
for degree of obesity are the most reliable for estimation of goal
energy needs (7). In individuals receiving propofol for sedation,
the additional calories from the lipid emulsion should be
accounted for (10% lipid 5 1.1 kcal/mL).

A critical balance between the timing and amount of calorie
provision is required based on the patient’s underlying disease
state, comorbid conditions, expected prognosis, and the harms
of both prolonged underfeeding and early overfeeding. In the
Early vs Delayed Enteral Nutrition in the ALI trial (8), 1,000
mechanically ventilated patients were randomized to early
trophic feeding (providing 400 kcal/d) or full feeding (providing
1,300 kcal/d) within 48 hours of ALI onset and up to day 6 of the
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Figure 1. Sample flowchart for the delivery of nutrition support in a patient with COVID-19 requiring ICU admission. COVID-19, coronavirus disease 2019;
CVVH, continuous veno-veno hemofiltration; EN, enteral nutrition; ICU, intensive care unit; PN, parenteral nutrition; RDN, registered dietitian nutritionist.

Figure 2. Intensive care unit nutrition supports topics unique to coronavirus disease 2019. SARS-COV-2, severe acute respiratory syndrome coronavirus 2.
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study. No differences in ventilator-free days, 60-day mortality,
organ failure-free days, ICU-free days, or infection were found
between the 2 study groups.

Although the early vs delayed enteral nutrition trial has been
criticized for the degree of underfeeding, a smaller study, IN-
TACT (9), reported that a dailymean intake. 18 kcal/kg over the
first 7 days was associated with increased mortality. Based on
these studies and the need to limit patient contact in COVID-19,
we propose a low calorie, moderate protein feeding protocol over
the first 5 ICU days, increasing to goal calories in those surviving
to ICU day 6 (Figure 1).

Provision of protein

Central to the issue of hypocaloric feedings is provision of suffi-
cient protein to support immune function and limit lean body
mass loss related to the catabolic process of illness (Table 2).
Similar to calorie exposures, early excessive protein intake has
also been associated with increased mortality in the ICU pop-
ulation (10). A lack of strong data to support optimal protein
requirements in critical illness led to the American Society for
Parenteral and Enteral Nutrition/Society of Critical Care Medi-
cine expert consensus to use weight-based equations, stratified by
BMI, to calculate protein needs (5).

PARENTERAL NUTRITION SUPPORT
Enteral nutrition may prove difficult in patients with gastro-
intestinal symptoms. In the setting of intolerance to gastric
feeding, attempts should be made with promotility agents to
support gastric feedings before the use of endoscopically placed
jejunal feeding tubes or parenteral nutrition (PN). Initiation of
PN should be considered if a patient is unable to achieve goal
calorie intake by ICU day 7 (11). In patients with COVID-19,
early use of PN has the potential to cause harm secondary to the
high volume of fluid needed to provide nutrition. Given the
intense inflammatory response associated with severe acute
respiratory syndrome coronavirus 2 infection, close monitor-
ing of serum triglycerides should be instituted and lipid for-
mulations should be dose reduced in the setting of serum
triglycerides greater than 400 mg/dL (12). Fish oil containing
lipid formulations should be considered, if available, based
on the limited literature that reports reductions in infectious
complications (1).

GASTROSTOMY TUBES
The placement of gastrostomy tubes in the United States in the
setting of critical illness has more than doubled over the past
20 years, accounting for roughly 50% of all gastrostomy tubes

Table 1. NRS-2002

NRS-2002 (3)

Impaired nutrition status Severity of disease

0 Normal nutritional status 0 Normal nutritional requirements

1 Weight loss . 5% in 3 months

OR food intake 50%–75% below normal

requirements in preceding week

1 Hip fracture and chronic patient

with acute complications

(cirrhosis, COPD, hemodialysis, diabetes, and cancer)

2 Weight loss . 5% in 2 months OR BMI

18.5–20.5 with impaired condition OR

food intake 25%–50% below normal

requirements in preceding week

2 Stroke, severe pneumonia, and hematologic

malignancy

3 Weight loss . 5% in 1 month OR BMI

, 18.5 with impaired condition OR food

intake 0%–25% below normal

requirements in preceding week

3 Bone marrow transplant and ICU care

Total score 5 Impaired nutrition status score 1 severity of disease score 1 1 if age. 70. Score . 5 5 high nutrition risk (4).
BMI, body mass index; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; NRS-2002, Nutrition Risk Screening 2002.

Table 2. Examples of high protein enteral feeding formulas

Name Manufacturer Protein (g/L) Potassium (mEq/L) Osmolality (mOsmo/kg H2O) Kcal per mL

Promote® Abbott 62.5 50.8 340 1 kcal/mL

Vital® high protein Abbott 87.3 35.9 353 1 kcal/mL

Vital® AF 1.2 Abbott 75 43.2 425 1.2 kcal/mL

Nepro® Abbott 81 24.3 745 1.8 kcal/mL

Replete® Nestle 64 41 300 1 kcal/mL

Peptamen® intense VHP Nestle 92 40 345 1 kcal/mL

Novasource renal® Nestle 90.7 24 800 2 kcal/mL
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placed and occurring in 2.4% of critically ill adults (13). Placement
is particularly common in individualswith ICU-acquiredweakness
that results in discharge to long-term care facilities. Although
generally recommended when the provision of EN is expected to
exceed 4 weeks (14), percutaneous endoscopic gastrostomy (PEG)
tube placement in patients with COVID-19 should be deferred
unless complications of nasoenteral tubes develop (i.e., sinusitis
and esophageal ulceration). When needed for longer term care,
PEG tubes should be placed once disposition is arranged. Standard
recommendations from the recent joint societal statements should
be followed for PPE in endoscopy at the time of PEG place-
ment (15).

CONCLUSION
The worldwide pandemic of COVID-19 has resulted in un-
precedented stressors on the healthcare system, balancing an
ability to care for patients in critical illness while providing safety
to healthcare workers. These factors mandate implementation of
an organized pathway for nutrition support with the potential to
improve patient outcomes while limiting healthcare worker risk.
Implementation of a simple and pragmatic protocol at the in-
stitutional or regional level allows uniformity of nutrition support
in an otherwise unpredictable environment.
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Figure 3. Outline for the calculation of goal calorie and protein needs (5).
BMI, body mass index; CVVH, continuous veno-veno hemofiltration.

The American Journal of GASTROENTEROLOGY VOLUME 00 | MONTH 2020 www.amjgastro.com

H
O
W

I
A
P
P
R
O
A
C
H

IT
THE RED SECTION4

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

https://www.nutritioncare.org/
%20https://gi.org/2020/03/15/joint-gi-society-message-on-covid-19/
http://www.amjgastro.com



