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Abstract

Background:Among hospitalized patientswith coronavirus disease 2019 (COVID-19),

up to 12%may require intensive care unit (ICU) management. The aim of this prospec-

tive cohort study is to assess nutrition status and outcome in patients with COVID-19

following ICU discharge.

Methods: Patients requiring a minimum of 14 days’ stay in the ICU with mechanical

ventilation were included. Nutrition status was assessed at inclusion (ICU discharge)

and follow-up (after 15, 30, and 60 days). All patients had standardized medical nutri-

tion therapy with defined targets regarding energy (30 kcal/kg/d) and protein intake

(1.5 g/kg/d).

Results: Fifteen patients were included (67% males); the median age was 60

(33–75) years old. Body mass index at ICU admission was 25.7 (IQR, 24–31) kg/mš.

After a median ICU stay of 33 (IQR, 26–39) days, malnutrition was present in all

patients (11.3% median weight loss and/or low muscle mass based on handgrip

strength measurement). Because of postintubation dysphagia in 60% of patients,

enteral nutrition was administered (57% nasogastric tube; 43% percutaneous endo-

scopic gastrostomy). After 2months, a significant improvement inmuscle strengthwas

observed (median handgrip strength, 64.7% [IQR, 51%–73%] of the predicted values

for age vs 19% [IQR, 4.8%–28.4%] at ICU discharge [P < 0.0005]), as well as weight

gain of 4.3 kg (IQR, 2.7–6.7 kg) (P< 0.0002).

Conclusions: Critically ill patients with COVID-19 requiring ICU admission and

mechanical ventilation havemalnutrition and lowmusclemass at ICUdischarge. Nutri-

tion parameters improve during rehabilitation with standardized medical nutrition

therapy.
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CLINICAL RELEVANCY STATEMENT

All patients with COVID-19 are at nutrition risk, and one-third of them

are malnourished. This study assessed the nutrition status and out-

come of the subgroup who may require intensive care management

(12%). Malnutrition and low muscle mass are present in the major-

ity of patients after prolonged ICU stay with mechanical ventilation.

Standardized medical nutrition therapy allows improvement of nutri-

tion parameters. Nutrition support with adequate protein intake (>1.5

g/kg/day) remains crucial even after hospital discharge during reha-

bilitation.

INTRODUCTION

In December 2019,WuhanCity, the capital of Hubei Province in China,

became the center of an outbreak of viral pneumonia, attributed to

a novel coronavirus (severe acute respiratory syndrome coronavirus

2 [SARS-CoV-2]). The disease related to the viral infection was desig-

nated coronavirus disease 2019 (COVID-19).1

Among hospitalized patients with COVID-19, up to 12% may

require intensive care unit (ICU) management with invasive mechani-

cal ventilation, requiring endotracheal intubation andmedical nutrition

therapy.1 It is already been shown that in patients with multiple organ

dysfunction syndrome due to other causes, muscle wasting occurred

early and rapidly during the first week of critical illness according to

the decreased of rectus femoris cross-sectional area from days 1 to 7

(–12.5% [95% confidence interval (CI), –15.8% to –9.1%]).2 Further-

more, prolonged bed rest leads to sarcopenia, characterized by loss of

skeletalmusclemass and function.3 It is noteworthy that even in young,

otherwise healthy adults, strength of the knee extensorsmay decrease

up to 6% per week during bed rest.4 Specifically in patients with SARS-

CoV-2 infection, comorbidities such as diabetes, arterial hypertension

and cardiovascular disease can coexist and further aggravate nutrition

status.1,5 Malnutrition is responsible for high morbidity at discharge

from the ICU6 and, conversely, optimal nutrition status has been

shown to be associated with fewer complications, shorter stays in the

ICU, and lowermortality in 2 recent large retrospective studies includ-

ing ICU patients.7,8 Moreover, according to a recent Italian cohort of

268 patients, it has been shown that all patients with COVID-19 are

at nutrition risk, and one-third of them are malnourished.9 Recent

recommendations regarding nutrition management in patients with

COVID-19 have been issued by the European Society on Enteral and

Parenteral Nutrition (ESPEN) and the American Society for Parenteral

and Enteral Nutrition (ASPEN), but specific cohort studies in this pop-

ulation are lacking.10,11 Furthermore, optimal management during the

early recovery phase following ICU discharge (rehabilitation period)

is equally challenging, as many patients present severe low muscle

mass, as well as postextubation swallowing disorders limiting oral food

intake.12,13 It is therefore recommended to provide sufficient nutrition

support to allow physical rehabilitation in post-ICU patients by achiev-

ing an energy intake of 30 kcal/kg/d and 1.5–2 g/kg of protein per

day.14 Up till now, there are no published data regarding nutritionman-

agement in COVID-19 patients during the rehabilitation period after

ICU stay.

The objective of the present prospective study is to (1) assess

the nutrition status of critical COVID-19 patients when discharged

from the ICU, (2) evaluate if and how the nutrition recommendations

(30 kcal/kg/d and 1.5 g/kg/d protein) are met during the rehabilitation

period, and (3) measure the evolution of nutrition parameters such as

weight, body mass index (BMI), and muscular strength (handgrip and

mid-arm circumference).

MATERIAL AND METHODS

Study design

This is a prospective, observational, monocentric study including con-

secutive COVID-19 patients discharged from the ICU and admitted in

the post-ICU ward of the Erasme University Hospital from April 15,

2020, to June 1, 2020. The inclusion criteria were as follows: patients

infectedwith SARS-CoV-2 according to the positive result on a reverse

transcriptase polymerase chain reaction assay of a specimen collected

on a nasopharyngeal swab or bronchoalveolar lavage, age over 18

years, prolonged stay (>2 weeks) in ICU with mechanical ventilation

requiring endotracheal intubation, and minimum stay of 7 days in the

post-ICU ward. Patients were followed up over a period of 2 months,

either as in- or out-patients. All patients received medical nutrition

therapy based on current ESPEN recommendations.10

Data collection

Demographic and clinical characteristics of the
patients

Data collected include demographics (age, sex), weight, height, and

BMI, as well as preexisting comorbidities, assessed by the Charlson

Comorbidity Index.15 ICU severity was evaluated with the Sequential

Organ Failure Assessment Score16 and Simplified Acute Physiology

Score 3, both predicting mortality risk.17 Additional recorded param-

eters included duration of mechanical ventilation, use of extracor-

poreal membrane oxygenation (ECMO), presence of a tracheostomy,

postintubation swallowing disorders, type of nutrition support (enteral

nutrition [EN], parenteral nutrition [PN], or oral nutrition supplements

[ONS]), the type of enteral access used (nasogastric tube or percuta-

neous endoscopic gastrostomy [PEG]), andnutrition intake (energy and

protein respectively expressed in kcal/kg/d and g/kg/d) and percent

related to individual target before ICU reported by the patient, esti-

matedwith ideal BMI of 25 kg/m2 for obese patients (>30 kg/m2). Pre-

existing, post-ICU and after rehabilitation ward lowmuscle mass were

quantified using thoracic muscle areas on chest computerized tomog-

raphy (CT) that had been performed on admission in all patients to con-

firm pneumonia due to SARS-CoV-2 and during the follow-up18,19 (see

SupplementaryMethods).
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Nutrition status data

The diagnosis of malnutrition was made based on the percent weight

loss after discharge from ICU (compared with weight at the time of

admission) and the presence of low muscle mass. Muscle mass was

assessed indirectly by anthropometric measures such as mid-arm cir-

cumference measured in centimeters and handgrip strength using

Jamar Hydraulic HandDynamometer.20,21

Additional measurements conducted after ICU discharge included

the Simplified Nutritional Appetite Questionnaire (SNAQ)22 and the

Simple Evaluation of Food Intake (SEFI)23 (see Supplementary Meth-

ods). Postextubation swallowing disorders were assessed by ear, nose,

and throat specialists.12

Medical nutrition therapy protocol

A standardizedmedical nutrition therapy protocol based on the ESPEN

recommendations was applied10 (see SupplementaryMethods).

Follow-up

Patients were followed over a period of 2 months after ICU discharge

(day 0 [baseline], 7, 14, 21, 30, and 60)Monitoring includeweight, BMI,

SNAQ score, food intake and protein-energy nutrition intake assess-

ment, typeofmedical nutrition therapyadministered, andhandgrip and

mid-arm circumference measurement. Post-ICU complications were

also listed. Energy and protein intakes were calculated based on dieti-

tian evaluation including oral, EN, and PN on days 0, 7, 14, 21, 20, and

60.

Our inpatient rehabilitation program consisted of a daily 90-minute

session of exercise training. Additional altering 30-minute sessions

of patient education, occupational therapy, nutrition counseling, and

psychosocial support are performed daily. The 2-minute walking

test was evaluated at the beginning and end of the rehabilitation

ward.

Ethics

This study was approved by the Ethics Committee (CCB

B4062020000075) in accordance with the Declaration of Helsinki,

and written informed consent was obtained from the patients. All

authors had access to the study data and reviewed and approved the

final manuscript.

Statistical analysis

Descriptive statistics were used, and results are reported as medians

and interquartile ranges (IQRs). Categorical variables were summa-

rized as counts and percentages. The Wilcoxon signed rank test was

used to compare matched groups with the baseline values after ICU

discharged to determine the evolution of nutrition parameters. Non-

parametric Spearman correlationwas used. The statistically significant

threshold value was fixed at 5%. Analysis was performed with Prism 6

software.

RESULTS

Clinical characteristics of COVID-19 patients
discharged from ICU

From April 15, 2020, to June 1, 2020, 41 COVID-19 patients were

discharged alive from the 82 patients admitted to the ICU. From the

above, 20 patients were eligible based on the aforementioned inclu-

sion criteria and 15 were finally enrolled (Figure 1). Median follow-up

was 61 (IQR, 60–63) days and 14 out of 15 (93%) of patients were fully

assessed at the end of follow-up. One patient was not fully assessed

because of discharge to an external rehabilitation ward. All demo-

graphics and ICU data are shown in Table 1. Themedian of age of study

participantswas60 years (IQR, 55–67) and67%weremen. Themedian

weight before ICU admission was 87 kg (IQR, 71–94) and the median

BMI was 25.7 kg/m2 (IQR, 24–31). Four patients (27%) and 6 patients

(40%) were respectively obese with a BMI >30 kg/m2 and overweight

with a BMI between 25 and 30 kg/m2. Themedian length of stay in ICU

was 33 days (IQR, 26–39). Preexisting lowmuscle mass based on chest

CT according to the height normalized index of dorsal muscle area

(DMI) was present on 4 men (44%) and 2 women (40%). The median

duration of mechanical ventilation was 24 days (IQR, 19–25 days) and

7 patients (46.6%) required a temporary tracheostomy. In 4 patients

(26.6%) ECMOwas provided.

Nutrition assessment at time of ICU discharge

At the time of ICU discharge, median BMI was 22.9 kg/m2 (IQR, 20.4–

31 kg/m2). One patient had a BMI < 20 kg/m2 (19.1 kg/m2). Median

weight was 75.8 kg (IQR, 62–90 kg). Median weight loss compared

with former weight was 11.3% (IQR, 7.8%–15.5%). Six patients (40%)

lost <10% of their weight, 8 patients (54%) lost >10% of their weight,

and 1 patient lost >20% of their weight. Regarding evaluation of low

muscle mass, handgrip strength of the dominant arm was performed

with a median value of 8 kg (IQR, 2–12 kg). The dominant handgrip

strength was 8 kg (IQR, 8–13) and 0 kg (0–11 kg) for, respectively, men

and women. Relative handgrip value reported according to age refer-

ences values24 was 19% (IQR, 4.8%–28.4%). Median mid-arm circum-

ference was 28.5 cm (IQR, 26–30 cm). Postextubation swallowing dis-

orders were observed in 9 patients (60%). Medical nutrition therapy

was administered to all 15 patients. Enteral access with nasogastric

tube was used in 8 patients (57%), and 6 (43%) patients had a PEG

(Table 2). Median values of energy intake in ICU during the phases of

critical illness were 7.5 kcal/kg/d (IQR, 1.8–11.9 kcal/kg/d) at the first

day and gradually increased to reach 18.4 kcal/kg/d (IQR, 6.9–21.95
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F i gu re 1 Flow-chart illustrating enrolment of coronavirus disease 2019 patients discharged from the intensive care unit (ICU)

kcal/kg/d) at the fifth day. On the 15th and 20th days, median energy

intake were respectively 21.6 kcal/kg/d (IQR, 20–25.6 kcal/kg/d) and

23.4 kcal/kg/d (IQR, 20.8–26.7 kcal/kg/d) (Figure 2).

Medical nutrition therapy and nutrition intake during
follow-up

Following ICU discharge, all of the patients had ongoing medical nutri-

tion therapy (Figure 3A). EN was exclusive for 14 patients with a

median duration of 7 days (IQR, 4–10 days). One patient had persis-

tent postextubation swallowing disorders and was kept on exclusive

EN for 53 days. EN was combined with oral intake in 13 patients for

a median duration of 14 days (IQR, 6–23.5 days). The median dura-

tion of oral intake with ONS and oral intake alone were respectively

22 days (IQR, 11–35 days) and 33 days (IQR, 23–42 days). One patient

had exclusive PN for 3 days and associated with oral and ONS intake

for 8 days. Median values of protein-energy nutrition intake related

to individual targets are represented in Figure 3B. During the follow-

up, energy intake ranged from 28 to 33.5 kcal/kg/d, and at the end of

follow-up, the median value of energy target covered was 83.3%. Simi-

larly, protein intakevaried from1 to1.6 g/kg/d, andat theendof follow-

up, the median value of protein target covered was 63.3%. Oral intake

alonewithout any additionalmedical nutrition therapywasobserved in

53.3% of the patients at the end of follow-up.

Nutrition status and muscle mass assessment during
follow-up

Median weight significantly increased during the follow-up to reach

a weight gain of 4.3 kg (IQR, 2.7–6.7 kg) (P < 0.0002) at 60 days
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F i gu re 2 Nutrition intake in intensive care unit (ICU) during the phases of critical illness. Representative median of energy intake according to
the kilocalories per kilos per day (kcal/kg/d) (the weight measured upon admission to the ICU) followed until discharge from ICU. Eachmedian of
kcal/kg/d is calculated each day with the number of patients remaining in ICU. Eachmedian was the energy data of 13 patients. Two patients were
transferred from another hospital and their nutrition data weremissing

compared with post-ICU discharge weight (Table 3). Median mid-arm

circumference does not increase significantly during the follow-up, but

themeasures carried out at admission are significantly correlatedwith

the BMI (r= 0.738, P= 0.002).Median dominant handgrip significantly

increased up to 64.7% (IQR, 51%–73%) of reference values based on

patient age at day 60 (Figure 4A and 4B). Low muscle mass crite-

ria quantified on chest CT were compared between ICU admission,

post-ICU ward, and after rehabilitation ward. In the post-ICU ward, 8

patients had a chest CT and 75% had lowmusclemass criteria but with

no significant difference compared with their admission data. After

rehabilitation ward, 11 patients had a chest CT and 27% had low mus-

cle mass criteria with significant difference compared with their post-

ICU data (P= 0.02) (Table 3). SNAQ evaluation did not increase signifi-

cantly, and themedian score was>14 at the end of the follow-up.

Outcomes

The median length of stay in the post-ICU ward was 19 days (IQR,

12–23days) and38days (IQR, 26–51days) in an in-hospital or external

rehabilitationward. Themedian duration of tracheostomywas 25 days

(IQR, 17–26days), and thePEG stayed in place for amedian duration of

51 days (IQR, 46–64 days). None of patients had swallowing disorders

at the end of the follow-up. One patient, with preexisting pulmonary

fibrosis, still requires nasal oxygenotherapy. Among the complications

encountered during the follow-up, 8 patients (53%) had infections, 2

patients (13%) had haemorrhagic shock (duodenal ulcer and sponta-

neous psoas hematoma), 7 patients (47%) had pressure sores, and 7

patients (47%) had peripheric nerve injury. Among the 7 patients in

our rehabilitation ward, the median of the 2-minute walk distance was

60 m (IQR, 40–81 m), 31% of predicted distance on admission,

and 129 m (IQR, 115–150 m), 70.5% of predicted distance at dis-

charge (P = 0.03). At the end of the follow-up, 13 patients had been

discharged from the hospital, and 2 patients were still in the in-

hospital or external rehabilitation ward at the end of the follow-up.

(see Table S1).

DISCUSSION

The presentwork prospectively evaluates the nutrition status and out-

come in patients with critical COVID-19 following discharge from the

ICU and during the post-ICU rehabilitation period. Patients infected

with SARS-COV-2 often present with respiratory symptoms but may

deteriorate because ofmultiorgan failure andmay even lead to death.1

In case of critical COVID-19, prolonged ICU stay with mechanical

ventilation is required, which constitutes a major cause of morbid-

ity and mortality, especially in elderly and polymorbid patients.25 In

our cohort, the majority of patients had a severe malnutrition at the

moment of ICU discharge according to the weight loss (9 patients lost

>10% of their weight) and/or low muscle mass assessed by handgrip

strength (the median of the dominant handgrip strength was 8 kg),10

even if they received the recommended energy intake during ICU stay,

(20–25 kcal/kg/d, data not shown).14 Low muscle mass criteria quan-

tified on chest CT were already present in 44% of men and 40% of

women at the time of ICU admission. At ICUdischarge, 60%of patients

presentedwith>10%ofweight loss comparedwith theirweight before

hospital admission, but nevertheless, the median BMI was normal at

22.9 kg/m2. This can be explained by the fact that 40% of patients

were overweight and 27% of patients were obese before ICU admis-

sion. Indeed, the prevalence of obesity was higher in patients with

critical COVID-19 than ICU patients without COVID-19 in a French

study.26 Moreover, a recent meta-analysis study showed that patients

with a BMI > 25kg/m2 are at a high risk of mortality from COVID-

19 infection.27 Therefore, overweight patients are at increased risk

for COVID-19–relatedmorbidity andmortality, and although theymay
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F i gu re 3 Nutrition support for individual patients and nutrition intake (energy and protein) during the 2months of follow-up. (A)
Representative nutrition support of the 15 patients and their duration (in days). Each support is represented with a different shade of gray. One
patient was lost to follow-up at day 30. (B) Each plot represented themedian of kcal/kg/d and g/kg/d protein at the time to the follow-up. D, day;
ICU, intensive care unit; no., number



JOURNAL OF PARENTERAL AND ENTERAL NUTRITION 1159

TABLE 1 Clinical characteristics of patients discharged from the
ICU

Characteristics Patients (n= 15)

Age, median (IQR), years 60 (55–67)

Gender, n (%)

Male 10 (66.6)

Female 5 (33.3)

Weight, median, kg (IQR) 87 (71–94)

Bodymass index, median (IQR) 25.7 (24–31)

DMI, cm2/m2, median (IQR)a

Male 11.8 (11.7–15.9)

<10.9 cm2/m2, n (%) 4 (44)

Female 9.5 (7.3–10.9)

<7.8 cm2/m2, n (%) 2 (40)

Coexisting comorbidity, n (%)b

Cardiovascular disease 5 (33.3)

Diabetes mellitus 0

Asthma 3 (20)

Chronic obstructive pulmonary

disease

2 (13.3)

Other pulmonary disease 1 (6.6)

Cancer 3 (20)

Chronic kidney disease 0

Chronic liver disease 0

Chronic inflammatory disease 2 (13.3)

Hemorrhagic or ischemic stroke 0

Current or former tobacco smoker 3 (20)

Charlson index, median (IQR) 1 (0–2)

Length of stay in ICU, median (IQR),

days

33 (26–39)

Duration of mechanical ventilation,

median (IQR), days

24 (19–25)

Tracheostomy, n (%) 7 (46.6)

ECMO, n (%) 4 (26.6)

ICU prognostic scores, median (IQR)

SOFA 7 (4–9)

SAPS3 55 (45–58)

Complications, n (%)

EP 3 (20)

VAP 15 (100)

Opportunistic infection 1 (6.6)

Dialysis 2 (13.3)

Abbreviations: DMI, height normalized index of dorsal muscle area; ECMO,

extracorporeal membrane oxygenation; EP, embolism pulmonary; ICU,

intensive care unit; IQR, interquartile range; SAPS3, SimplifiedAcute Physi-

ology Score 3; SOFA, SequentialOrgan FailureAssessment Score; VAP, ven-

tilator associated pulmonary.
aData are available for 14 patients.
bPreexisting disorder was defined on the basis of the documented clini-

cal diagnostic categories: cardiac, respiratory, renal, liver, inflammatory dis-

ease, and immunocompromised host; history of cancer with hematologic

cancer within the previous 5 years or active in ICU admission; and diabetes.

F i gu re 4 (A) Correlation between bodymass index (BMI) and
mid-arm circumference. (B) Individual dominant handgrip strength at
the time of intensive care unit discharge and at day (D) 7, 14, 30, and
60 for 13 patients. Each patient is represented with a shade of gray

present a BMI in the reference range at ICU discharge because of ICU-

related weight loss, malnutrition is still a major concern.

Secondary sarcopenia and muscle weakness acquired in the ICU

is common and associated with long-standing consequences that dra-

matically affect recovery.28,29 Sepsis, persistent systemic inflamma-

tion, female gender, prolonged duration of mechanical ventilation, use

of neuromuscular blocking agents, and multiorgan system failure are

important risk factors.30 Indeed, almost all of our patients had lowmus-

cle mass, which was reflected by the muscle strength measurement by

handgrip revealing low values, corresponding to 19% of the predicted

values for age. During the post-ICU rehabilitation period, we observed

a significant increase of handgrip strength up to 64.7%of the predicted

values for age at day 60. Low muscle mass on chest CT was observed
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TABLE 2 Nutrition assessment of coronavirus disease 2019 patients at intensive care unit discharge

Characteristics Patients (n=15)

Bodymass index, n, median (IQR) 22.9 (20.4–31)

Weight loss, median, (IQR), % 11.3 (7.8–15.5)

≤10%, no. (%) 6 (40)

>10%, no. (%) 8 (53)

>20%, no. (%) 1 (7)

Dominant handgrip strength, median (IQR), kg 8 (2–12)

Male, median (IQR) 8 (8–13)

Female, median (IQR) 0 (0–11)

Median of age reference values, median (IQR), % 19.4 (6.5–28)

Mid arm circumference, median (IQR), cm 28.5 (26–30)

Postintubation swallowing disorders, n (%) 9 (60)

Enteral nutrition, n (%) 14 (93)

Parenteral nutrition, n (%) 1 (7)

Enteral access, n (%)

Nasogastric tube 8 (57)

Percutaneous endoscopic gastrostomy 6 (43)

Abbreviations: IQR, interquartile range; no., number of patients.

in 75%of the patients in the post-ICUward and decreased significantly

to 27% after rehabilitation ward. All patients pursued physical therapy

even after hospital discharge. Low muscle mass can profoundly influ-

ence post-ICU rehabilitation and ensuing functional limitations may

persist even after hospital discharge in 65%of patients.30,31 Moreover,

the consequences may be long-term, as illustrated in a study evaluat-

ing 109 survivors of acute respiratory distress syndrome. All patients

had persistent functional disability at 1 year after discharge, reflected

in pulmonary-function testing, a 6-minute walk test, and a quality-of-

life evaluation.31

At the moment of ICU discharge, 60% of patients had post-ICU

swallowing disorders related to prolonged endotracheal intubation.

A recent prospective study including 1304 medical and surgical ICU

patients reported an incidence rate of postextubation dysphagia of up

to 18.3%.32 These differences could be attributed to the duration of

invasive mechanical ventilation with a median of 33 days in our cohort

vs 0.7 days in the aforementioned study. Related complications include

increased risk for aspiration-induced pneumonia, delayed resumption

of oral intake, subsequent malnutrition, and prolonged hospital length

of stay.12 Maintaining EN after ICU discharge through the use of a

nasogastric tube or a PEG is mandatory to provide optimal nutri-

tion support, similar to our cohort. During the follow-up, all patients

received standardized medical nutrition therapy. Energy and protein

intake varied between respectively 26–32 kcal/kg/d and 1–1.5 g/kg/d.

At the end of follow-up, energy and protein intake corresponded

to respectively 83.3% and 63.3% of proposed targets, based on the

ESPEN guidelines.10 In our cohort, most patients discharged from the

hospital spontaneously stopped ONS consumption and pursued exclu-

sive oral nutrition. Similarly, in a larger post-ICU cohort study includ-

ing 32 adult non–COVID-19 critically ill patients, themedian estimated

energy and protein requirements were 2000 (1650–2550) kcal and

112 (84–129) g, respectively.33 Nevertheless, intake was much lower,

resulting in 62% of energy and 54% of protein requirements received.

A recent randomized control trial of 652 patients discharged from the

hospital studied the role of high-protein ONS (HP-ONS) vs placebo

ONS on malnourished patients. HP-ONS reduced 90 days’ mortality

compared with placebo (4.8% vs 9.7%). Despite the decrease in mor-

tality rate, the number needed to treat in the posthospital discharge

setting to prevent one death was relatively high at 20.3 (95% CI: 10.9,

121.4), thus nuancing the effect of ONS.34 Nevertheless, according to

recent recommendations, ONS are recommended for all ICU survivors

for at least 3months following hospital discharge.14

At the end of the 2-month follow-up, all but 2 patients had been

discharged from the hospital. All patients had an improved nutrition

status. These results show encouraging data concerning the nutrition

outcome of critical COVID-19 patients after discharge from the ICU.

However, the present study has some limitations. First of all, the sam-

ple size is small, there is no control group, and the studywas conducted

without a standardized medical nutrition therapy protocol. Moreover,

energy requirements were determined based on weight-based formu-

las and not indirect calorimetry, given the difficulties to correctly ster-

ilize the equipment and ensure safety in the specific setting of SARS-

CoV-2 infection.10 Finally, the 2-month follow-up period may be too

short to assess long-term improvement of functional disability.

In conclusion, the present study represents the first report regard-

ing outcome ofmedical nutrition therapy in critical COVID-19 patients

following ICU discharge. Although malnutrition and low muscle mass

with decreased muscle strength is present in the majority of patients

after a prolonged ICU stay with mechanical ventilation, standardized

medical nutrition therapy and an intense physical rehabilitation allows
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significant improvement of nutrition parameters. Nutrition support

with adequate protein intake (>1.5 g/kg/d) remains crucial even after

hospital discharge.
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