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Background & aims: Malnutrition following intensive care unit (ICU) stay is frequent and could be
especially prominent in critically ill Coronavirus Disease 2019 (COVID-19) patients as they present
prolonged inflammatory state and long length stay. We aimed to determine the prevalence of malnu-
trition in critically ill COVID-19 patients both at the acute and recovery phases of infection.

Iég/\;/gf(]ig Methods: We conducted a prospective observational study including critically ill COVID-19 patients
Malnutrition requiring invasive mechanical ventilation discharged alive from a medical ICU of a university hos-
Pneumonia pital. We collected demographic, anthropometric and ICU stay data (SAPS2, recourse to organ sup-
SARS-Cov 2 port and daily energy intake). Nutritional status and nutritional support were collected at one month
Intensive care unit after ICU discharge (M1) by phone interview and at 3 months after ICU discharge (M3) during a
Mechanical ventilation specialized and dedicated consultation conducted by a dietitian. Malnutrition diagnosis was based on

weight loss and body mass index (BMI) criteria following the Global Leadership Initiative on
Malnutrition. Primary outcome was the prevalence of malnutrition at M3 and secondary outcomes
were the evolution of nutritional status from ICU admission to M3 and factors associated with
malnutrition at M3.

Results: From march 13th to may 15th, 2020, 38 patients were discharged alive from the ICU, median
[IQR] age 66 [59—72] years, BMI 27.8 [25.5—30.7] kg/m? and SAPS2 47 [35—55]. Thirty-three (86%) pa-
tients were followed up to M3. Prevalence of malnutrition increased during the ICU stay, from 18% at ICU
admission to 79% at ICU discharge and then decreased to 71% at M1 and 53% at M3. Severe malnutrition
prevailed at ICU discharge with a prevalence of 55% decreasing 32% at M3. At M3, the only factors
associated with malnutrition in univariate analysis were the length of invasive mechanical ventilation
and length of ICU stay (28 [18—44] vs. 13 [11—24] days, P = 0.011 and 32 [22—48] vs.17 [11-21] days, P =
0.006, respectively), while no ICU preadmission and admission factors, nor energy and protein intakes
distinguished the two groups. Only 35% of undernourished patients at M3 had benefited from a nutri-
tional support.

Conclusion: Malnutrition is frequent, protracted and probably underrecognized among critically ill
Covid-19 patients requiring invasive mechanical ventilation with more than half patients still being
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undernourished three months after ICU discharge. A particular attention should be paid to the nutritional
status of these patients not only during their ICU stay but also following ICU discharge.
© 2021 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.

1. Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
infection reached pandemic proportions on March, 2020 [1].
Although obesity is a significant risk factor for severe forms and
mortality [2], this infection seems to constitute a significant
nutritional risk, as significant weight loss and clinical cachexia were
reported during acute coronavirus disease 2019 (COVID-19) [3].
This could be even truer in severe COVID-19 patients hospitalized
in intensive care unit (ICU), which represents approximately 5% of
patients with SARS-CoV-2 infection [4]. Indeed, weight loss and
acute skeletal muscle wasting following ICU is common [5,6] and
the prominent inflammatory profile of severe COVID-19 [7,8] and
long length of stay in ICU [9] could lead to especially high rates of
malnutrition. Nevertheless, there are almost no data on the risk of
malnutrition in critically ill COVID-19 patients and their short- and
long-term nutritional status after ICU discharge remains to be
specified. The main objective of this study was to assess and follow
the nutritional status of severe COVID-19 patients who undergone
invasive mechanical ventilation (IMV) in the ICU both at the acute
phase of infection then at 1 and 3 months after ICU discharge.

2. Materials and methods
2.1. Study population

We included all patients admitted in the medical ICU of Euro-
pean Georges Pompidou Hospital in Paris (France) for laboratory
confirmed SARS-CoV-2 infection (positive reverse transcription
polymerase chain reaction), who required IMV and who were dis-
charged alive from the ICU. All subjects included in this study were
informed about the use of their data for research purposes and
those who objected to the reuse of their data were excluded, in
accordance to French legislation. The study protocol was approved
by a local ethic committee (IRB: #00011928).

2.2. Data collected

We prospectively collected data during the entire ICU stay and at
one (M1) and three months (M3) after ICU discharge. During the ICU
stay, we collected anthropometric data with weight variations by
Hillrom® TotalCare SpO2RT® ICU beds with weighing function,
usual and ICU admission weight, body mass index (BMI) defined by
weight (kg)/height (m?), simplified acute physiology score II
(SAPS2), duration of IMV, recourse to organ support (vasopressors
and kidney replacement therapy (KRT)), recourse to prone posi-
tioning, biological data with albumin, prealbumin and C-reactive
protein (CRP) and daily energy intake administered during the stay.
At M1, we collected anthropometric, biological and nutritional
support data available by contacting the dietitian and/or physician in
charge of the patient at that time. At M3, a dedicated consultation
was conducted by both a medical nutritionist and a dietitian from
the Nutrition Department of the same hospital, during which we
collected anthropometric, weight using SECA® 635 weighting ma-
chine, clinical and biological data, as well as body composition by
bio-impedancemetry (InBody S10®) and a quantification of ingesta
based on the CIQUAL food nutritional composition table issued by

the French Food Administration (Agence Nationale de Sécurité Sani-
taire Alimentation, Environment, Travail (ANSES)): https://ciqual.
anses.fr/). Importantly, the quantification was performed by the
same dietitian for all patients at all timepoints. In case of incapacity
to come to the visit, a phone interview with the patient was planned.

2.3. Outcomes

The primary outcome was the evolution of the nutritional status
including prevalence and severity of malnutrition, during the acute
phase of infection in the ICU and at M1 and M3. We also assessed
the impact of demographic factors, severity at ICU admission, organ
support (duration of IMV, use of vasopressor and KRT) and nutri-
tional support on severe malnutrition and on persistence malnu-
trition at M1 and M3 after ICU discharge, respectively.

2.4. Nutritional assessment

The diagnosis of malnutrition was made using the Global
Leadership Initiative on Malnutrition (GLIM) [10], who requires at
least one etiologic criterion among reduced food intake or assimi-
lation, inflammation or disease burden and at least one phenotypic
criterion among non-volitional weight loss, low BMI and reduced
muscle mass. We considered that an etiologic criterion of malnu-
trition was always present due to COVID-19 induced inflammation.
Phenotypic criteria were assessed using BMI and % weight loss.
Moderate malnutrition was defined by weight loss between 5 and
10% within the past 6 months or 10—20% beyond 6 months and/or
BMI <20 kg/m? (if age <70 years) or BMI <22 kg/m? (if age >70).
Severe malnutrition was defined by weight loss over 10% within the
past 6 months or over 20% beyond 6 months and/or BMI <18.5 kg/
m? (if age <70 years) or BMI <20 kg/m? (if age >70). Nutritional
status was at ICU admission, ICU discharge, one month (M1) and
three months (M3) following ICU discharge was determined by
body mass index and (kg/m?) and weight loss (%) criteria. At M3,
nutritional status was additionally determined by body composi-
tion and muscle function criteria for patients with on-site visit, we
also considered a handgrip test <26 kg for men and <16 kg for
women, and bio-impedancemetry fat-free index <17 kg/m? for
men and <15 kg/m? for women and skeletal muscle mass index
<7 kg/m? for men and <5.7 kg/m? for women in favor of malnu-
trition as recommended in good practice recommendation issued
by the French National Authority for Health (Recommendation de
Bonne Pratique Haute Autorité de Santé: Diagnostic de la dénutrition
de l'enfant et de I'aldulte, https://[www.has-sante.fr/jcms/p_
3118872/fr/diagnostic-de-la-denutrition-de-l-enfant-et-de-I-
adulte). Daily energy and protein intakes and the corresponding
percentage of energy needs and protein coverage were computed
using energy needs of 25 kcal/kg/day and 1.3 g/kg/day in ICU ac-
cording to the ESPEN guidelines [11]and using energy needs of
30 kcal/kg/day and 1 g/kg/day after ICU's discharge, according to
the ESPEN guidelines in context of Sars-Cov-2 infection [12].

2.5. Statistical analyses

Continuous variables were expressed as median and inter-
quartile range. Categorical variables were expressed as absolute
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values and percentages. Owing to the lack of knowledge regarding
the recently spreading SARS-CoV-2 pandemic when designing the
study, no sample size calculation could be performed prior to the
beginning of the study. In order to investigate factors associated
with malnutrition, we compared different patients' characteristics
according to their nutritional status at ICU discharge and at M3
after ICU discharge using Wilcoxon test for continuous variables
and Fisher's exact test for categorial variables. Statistical tests were
considered significant if P < 0.05. All statistical analyses were
conducted using R studio software version 3.3.2 (http://www.r-
project.org).

3. Results

The study was conducted during the first wave of the pandemic
in France, from March 13th to may 15th, 2020. During this period,
we included 38 patients admitted in the medical ICU of European
Georges Pompidou Hospital (France) for SARS-CoV-2 infections,
who required IMV and who were discharged alive from the ICU.
Accordingly, nutritional evaluations of patients at M3 were carried
out from June 15th to September 15th, 2020. Among the 38 patients
included, data were available in 35 patients at M1 (1 patient died
within the month of ICU discharge and 2 were lost to follow-up)
and in 33 patients at M3 (2 additional patients were lost to
follow-up). Twenty patients had the on-site dedicated follow-up
consultation and data of the remaining 13 patients were gathered
through phone interview (see flowchart in Fig. 1).

At ICU admission, participants median [interquartile range] age
and BMI were 66 [59, 72] years old and 27.8 [25.5, 30.7] kg/m?
respectively (Table 1). Only 7 patients (18%) had malnutrition with a
prevalence of moderate and severe malnutrition of 5 (13%) and 2
(5%), respectively. More than half of undernourished patients were
overweight (58%) (Table 1).

During the ICU stay, median weight loss was —11% [-3.4, —14.8].
After ICU discharge, patients presented a gradual but moderate
increase in weight, with a median gain of 3 kg [-1, 74] in the 3
months following discharge, resulting in an overall median weight
loss of —7% [0, —13.8] at M3 as compared to ICU admission (Fig. 2).
The evolution of nutritional status at the different time points of the
study is illustrated on Fig. 3. Overall, according to the international
GLIM criteria, the prevalence of malnutrition markedly increased
during the ICU stay, from 18% at ICU admission to 79% at ICU
discharge. It started to decrease at M1 with a remaining prevalence
of 71%. At M3, the prevalence of malnutrition was 53%. Severe
malnutrition prevailed at ICU discharge with a prevalence of 55%
and decreased at 45% at M1 and at 32% at M3 at the benefit of
moderate malnutrition. When taking into account the additional
criteria of reduction of function and mass muscle to define
malnutrition at M3 as proposed in the French guidelines (bio-
impedancemetry and handgrip test), the prevalence of moderate
malnutrition raised from 21% to 34%, increasing the overall rate of
undernutrition from 53% to 66%.

Factors associated with malnutrition (GLIM criteria) at M3 are
presented in Table 2. Length of IMV and length of stay in ICU were
significantly longer in the malnutrition group as compared with
patients without malnutrition at M3 (28 [18, 44] vs. 13 [11, 24] days,
P = 0.011 and 32 [22, 48] vs. 17 [11, 21] days, P = 0.006, respec-
tively). No preadmission or ICU admission factors, nor the energy
and protein intake during the ICU stay distinguished the two
groups.

At M3, a complete nutritional assessment comprising body
composition, muscle function and energy intake measurements
could be performed in the 20 patients who could come to the on-
site visit (Table 3). No significant differences were found in fat-
free mass, skeletal muscle mass and energy intake also all these
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Patients admitted in intensive care unit from March
13™ to May 15%, 2020 for SARS-COV-2 infection
n=102

| Non-intubated n = 27

Patients on invasive mechanical ventilation
n=75

1 Deceased n=37

Patients discharged alive from ICU
n=38

Lost to follow-up n=2
Deceased n=1

Patients at 1 month after ICU discharge
n=35

| Lost to follow-up n=2

Patients at 3 months after ICU discharge
n=33
Patient with on-site visit
n=20

Fig. 1. Flowchart. Abbreviations: ICU: Intensive Care Unit; SARS-CoV-2: Severe Acute
Respiratory Distress Syndrome — Coronavirus — 2.

variables were lower in the malnutrition group as compared to the
non-malnutrition group. No patient met the diagnostic criteria of
malnutrition using body composition parameters, while almost all
malnourished patients (85%) met the handgrip criteria for
undernutrition.

4. Discussion

In this study, we show that the prevalence of malnutrition
markedly increased during the ICU stay up to 79% at ICU discharge.
This prevalence is much higher than reported in COVID-19 patients
in previous studies, with a prevalence of malnutrition ranging from
37.5% to 52.7% [ 11—14]. However these studies were not carried out
exclusively in ICU. Bedock et al. [15] found a prevalence of 66.7% in
critically ill patients, which remains below the one we found. Lew
et al. [16] reported a prevalence of malnutrition ranging from 38%
to 78% but outside of —19. Our results thus confirm that ICU pa-
tients with severe COVID-19 are at especially high risk of malnu-
trition. Importantly, we also showed that nutritional recovery after
SARS-CoV-2 infection seems to be very slow, with a prevalence of
malnutrition which remains high at 66% with all criteria available at
M3. To our knowledge, there is no other study reporting the evo-
lution of the nutritional status in the medium to long term after ICU
discharge of serious COVID-19 patients. Indeed, the prevalence of
malnutrition started to decrease at M1, but with more than half
patients still being undernourished at that time. Yet the proportion
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Table 1
General and nutritional characteristics at ICU admission.

Clinical Nutrition xxx (XXXX) XXx

Nutritional Status p-value®

Characteristic All patients No malnutrition Malnutrition

N = 38" N = 31 (82%)° N =7 (18%)"
Demographic characteristics
Age (years) 66 [59, 72] 64 [58, 71] 71 [65, 74] 0.181
Male sex 29 (76%) 22 (71%) 7 (100%) 0.164
Hypertension, n (%) 21 (55%) 16 (52%) 5(71%) 0.427
CKD, n (%) 10 (26%) 8 (26%) 2 (29%) 1.0
Dyslipidemia, n (%) 8 (21%) 8 (26%) 0 (0%) 0.307
History of neoplasia, n (%) 4 (11%) 3(9.7%) 1(14%) 1.0
Diabetes, n (%) 15 (39%) 13 (42%) 2 (29%) 0.681
COPD, n (%) 4(11%) 3(9.7%) 1(14%) 1.0
Active smoker, n (%) 5 (13%) 3(9.7%) 2 (29%) 0.223
Anthropometric characteristics
Usual weight (kg) 84 (72, 95] 80 [73, 93] 95 [79, 96] 0.336
Weight (kg) 82 [75, 91] 83 [76, 92] 81[73, 88] 0.510
BMI (kg/m?) 27.8 [25.5, 30.7] 28.6 [25.6, 31.2] 27.1[22.0, 28.2] 0.094
Overweight, n (%) 22 (58%) 18 (58%) 4 (57%) 1.0
Obesity, n (%) 10 (26%) 10 (32%) 0 (0%) 0.156

Results are expressed by median [interquartile range] for continuous data and n (%) for categorial data. P-values shown result from Wilcoxon test for continuous data and

Fisher's exact test for categorial data between 2 categories of nutritional status.

Abbreviations: BMI: Body Mass Index; COPD: Chronic Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease; Obesity: BMI>30 kg/m? Overweight: BMI>25 kg/m?.

¢ Median [IQR]; n (%).
b Mann-Whithney test; Fisher's exact test.
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Fig. 2. Weight evolution of patients from ICU admission to 3 months post-ICU
discharge. A Median weight and BMI variation with interquartile range at ICU
admission, ICU discharge, one month (M1) and three months (M3) from ICU discharge.
B Variations of weight expressed as percentage of usual weight at the different
timepoints of the study with interquartile range.Abbreviations: BMI: Body Mass Index;
ICU: Intensive Care Unit.

of severe malnutrition, predominant at ICU discharge, decreased
from M1 at the benefit of moderate malnutrition. Although the
relatively small sample of patients precludes to draw definite
conclusions, determinants of persistent malnutrition seemed to lie

100% -
90% . 2 13% 13%
80%
70%
60%
50%
40%

30%

20%
- .
0%

ICU discharge

Percentage of patients (%)

M3 M3*

M1

B Moderate undernutrition

ICU admission

B No undernutrition M Severe undernutrition Missing data

Fig. 3. Nutritional status of patients from ICU admission to 3 months post-ICU
discharge. Nutritional status was at ICU admission, ICU discharge, one month (M1)
and three months (M3) following ICU discharge was determined by body mass index
and (kg/m?) and weight loss (%) criteria. At M3, nutritional status was additionally
determined by body composition and muscle function criteria for patients with on-site
visit (M3*).Abbreviations: ICU: Intensive Care Unit.

within the length of ICU stay and of organ support rather than
related to preadmission characteristics or nutritional support dur-
ing and after the ICU stay, as hypothesized by Virgens et al. [17] and
others [16]. Interestingly, only 32% of patients in whom undernu-
trition persisted at M3 had benefited from a nutritional support,
suggesting that malnutrition was either underrecognized or
undertreated in this population. This reinforces the call for a spe-
cific nutritional management of COVID-19 patients, as recently
emphasized by ESPEN [12] and others [18,19].

In a subpopulation, we were able to gather a comprehensive
assessment of nutritional status at M3, comprising body composi-
tion and energy intake. While most of the studies report the clas-
sical anthropometrics data, a substantial part of the diagnosis of
undernutrition was made by a muscle strength deficit, which un-
derlines the importance of testing grip strength in clinical practice
[18]. This test could better correlate with sarcopenia and functional
outcome. Indeed, ICU-acquired weakness is present in more than
half of critically ill COVID-19 patients, with a clear association to
functional outcome at hospital discharge [20]. On the contrary, fat-
free mass and skeletal muscle mass did not differ between group.
Lastly, the protein intake at M3 for undernourished patients was
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Table 2
Factors associated with the nutritional status at three months after ICU discharge according to GLIM criteria.
Nutritional Status p-value®
Characteristic All patients No malnutrition Malnutrition
N =33 N =13" N = 20"
Demographic characteristics at ICU admission
Age (years) 65 [59, 71] 60 [56, 67] 66 [62, 72] 0.319
Male sex 26 (79%) 8 (62%) 18 (90%) 0.084
COPD 4 (12%) 1(7.7%) 3(15%) 1.0
History of neoplasia 2 (6.1%) 0 (0%) 2 (10%) 0.508
Active smoker 4 (12%) 1(7.7%) 3 (15%) 1.0
CKD 10 (30%) 4 (31%) 6 (30%) 1.0
Obesity 9 (27%) 3(23%) 6 (30%) 1.0
BMI (kg/m?) 28.6 [25.8,30.9] 27.1[25.0,29.1] 28.6 [27.3, 31.0] 0.136
ICU stay characteristics
SAPS2 47 [35, 55] 49 [42, 54] 46 [35, 56] 0.825
Duration of IMV (days) 22 [12, 38] 13 [11, 24] 28 [18, 44] 0.011
Vasopressor 26 (79%) 11 (85%) 15 (75%) 1.0
Duration of treatment of vasopressor (days) 4.5[1.8,8.2] 4.0 [2.0, 6.0] 7.0 [2.0, 11.0] 0.154
Prone positioning 10 (30%) 2 (15%) 8 (40%) 0.245
KRT 14 (42%) 4 (31%) 10 (50%) 0.275
Length of ICU stay (days) 23 [17, 39] 17 [11, 21] 32 (22, 48] 0.006
Anthropometrics at M3
Weight (kg) 79 [70, 86] 72 (67, 86] 80 [73, 86] 0.357
BMI (kg/m?) 25.9 [23.8, 28.1] 26.10 [23.18, 28.24] 25.71 [24.37, 27.40] 0.839
Nutritional support
Coverage of energy need during ICU (%) 80 [73, 91] 80 [74, 88] 80 [71, 92] 0.685
Protein intakes during ICU (g/kg/day) 1.03 [0.87, 1.17] 1.00 [0.87, 1.06] 1.10 [0.92, 1.21] 0.204
Nutritional support within 3 months of ICU discharge 10 (30%) 3(23%) 7 (35%) 1.0

Results are expressed as median [interquartile range] for continuous data and n (%) for categorial data. P-values result from Wilcoxon test for continuous data and Fisher's
exact test for categorial data between the two categories of nutritional status.

Abbreviations:COPD: Chronic Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease; IMV: Invasive Mechanical Ventilation; KRT: Kidney Replacement Therapy; BMI:
Body Mass Index; Obesity: BMI>30 kg/m?; SAPS2: Simplified Acute Physiology Score II; Nutritional support: oral nutritional supplement or enteral nutrition.

Bold values are significant results.
¢ Median [IQR]; n (%).
b Mann-Whithney test; Fisher's exact test.

Table 3
Body composition, muscle function and energy intakes at 3 months after ICU discharge.
Nutritional Status p-value®
Characteristic All patients, N = 20 No malnutrition Malnutrition
N =5 (25%)* N = 15 (75%)"

Anthropometrics
Weight (kg) 80 [70, 86] 86 [80, 86] 74 (68, 84] 0.190
BMI (kg/m?) 26.0 [24.3, 28.1] 28.0 [26.1, 28.2] 25.5[24.1, 28.1] 0.600
Handgrip (n = 18)
Absolute value (kg) 19 [12, 30] 38 [30, 40] 15[12, 23] 0.014
Abnormal 11 (61%) 0 (0%) 11 (85%) 0.002
Bio-impedancemetry
Fat mass (kg) 21.5[17.3, 25.2] 23.4[18.8, 26.8] 20.1 [16.1, 24.0] 0.432
Free-fat mass
Absolute value (kg) 59 [47, 61] 60 [54, 62] 59 [46, 61] 0.295
Index (kg/m?) 18.9 [16.9, 19.6] 19.0 [16.9, 19.5] 18.9[17.2,19.7] 0.930
Normal 20 (100%) 5 (100%) 15 (100%) 1.0
Skeletal muscle mass
Absolute value (kg) 31.5[25.3, 33.8] 32.5[28.7,34.2] 30.7 [24.9, 33.5] 0.407
Index (kg/m?) 10.3 [9.2, 10.7] 104 [9.1, 10.6] 10.3 [9.3, 10.8] 1.0
Normal 20 (100%) 5 (100%) 15 (100%) 1.0
Biological data
Albumin (g/L) 41.5 [38.3, 45.0] 45.0 [39.0, 46.0] 41.0 [38.2, 44.5] 0.334
Prealbumin (g/L) (n = 19) 0.28 [0.24, 0.33] 0.33[0.28, 0.34] 0.26 [0.24, 0.31] 0.378
CRP (mg/L) (n = 16) 111, 3] 1[1,3] 111, 3] 0.787
Nutritional data
Nutritional support 5 (25%) 1 (20%) 4 (27%) 1.0
Energy intake (kcal/day) 1800 [1438, 2142] 2100 [1800, 2300] 1550 [1375, 2015] 0.116
Protein intake (g/kg/day) 1.05[0.83, 1.18] 1.00 [0.78, 1.10] 1.06 [0.92, 1.18] 0.793
Coverage of energy needs (%) 80 [72, 93] 83 [80, 88] 78 [71, 94] 0.432

These data concerned the subgroup of 20 patients who had on-site visit at 3 months of ICU discharge. Results are expressed as median [interquartile range] for continuous data
and n (%) for categorial data. P-values result from Wilcoxon test for continuous data and Fisher's exact test for categorial data between the nutritional status categories.
Abbreviations: BMI: Body Mass Index; CRP: C-Reactive Protein.

Bold values are significant results.
2 Median [IQR]; n (%).
> Mann-Whithney test; Fisher's exact test.
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insufficient but the coverage of energy needs was relatively satis-
factory with a mean of nearly 80% for all patients. These last results
suggest that the part of physical activity in nutritional care remains
to be strengthened and/or that the deterioration of muscle function
was the predominant impairment. Paying particular attention to
strengthening muscle function could have a favorable impact on
nutritional status at M3 after ICU discharge.

The main limitations of our study are the monocentric design
with relatively small sample size, together with a few patients lost
to follow-up. On the other hand, the study population was
composed of homogeneous patients in terms of severity of disease
and ICU management, which is not always the case in other
studies evaluating the prevalence of undernutrition. Indeed, pa-
tients were managed according to international guidelines of the
Surviving Sepsis Campaign updated for the COVID-19 and our
patients characteristics and outcomes were comparable to the
ones of mechanically ventilated patients observed in large mul-
ticentric cohorts. To our knowledge, this study is the first to follow
the prevalence and severity of malnutrition of patients hospital-
ized in ICU for a severe COVID-19 infection requiring IMV, during
both the acute phase and until 3 months during the recovery
phase of the infection. The high prevalence of malnutrition and its
slow recovery after ICU discharge emphasize the need to evaluate
the nutritional status of patients not only during the acute phase
of the SARS-CoV-2 infection but also after discharge in order to
provide adequate nutritional and physical support.

5. Conclusion

Severe malnutrition is frequent in critically-ill COVID-19 pa-
tients requiring mechanical ventilation and even increases up to
one month after ICU discharge, regardless of nutritional support
during and after ICU discharge. Three months after ICU discharge,
more than half patients still suffer from malnutrition. It seems
necessary to provide constant nutritional care to these patients on a
multimodal basis and in a prolonged manner.
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