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Background & aims: COVID-19 patients present a high hospitalization rate with a high mortality risk for
those requiring intensive care. When these patients have other comorbid conditions and older age, the
risk for severe disease and poor outcomes after ICU admission are increased. The present work aims to
describe the preliminary results of the ongoing NUTRICOVID study about the nutritional and functional
status and the quality of life of adult COVID-19 survivors after ICU discharge, emphasizing the in-hospital
and discharge situation of this population.
Methods: A multicenter, ambispective, observational cohort study was conducted in 16 public hospitals
of the Community of Madrid with COVID-19 survivors who were admitted to the ICU during the first
outbreak. Preliminary results of this study include data retrospectively collected. Malnutrition and sar-
copenia were screened at discharge using MUST and SARC-F; the use of healthcare resources was
measured as the length of hospital stay and requirement of respiratory support and tracheostomy during
hospitalization; other study variables were the need for medical nutrition therapy (MNT); and patients’
functional status (Barthel index) and health-related quality of life (EQ-5D-5L).
Results: A total of 176 patients were included in this preliminary analysis. Most patients were male and
older than 60 years, who suffered an average (SD) weight loss of 16.6% (8.3%) during the hospital stay,
with a median length of stay of 53 (27e89.5) days and a median ICU stay of 24.5 (11e43.5) days. At
discharge, 83.5% and 86.9% of the patients were at risk of malnutrition and sarcopenia, respectively, but
only 38% were prescribed MNT. In addition, more than 70% of patients had significant impairment of
their mobility and to conduct their usual activities at hospital discharge.
Conclusions: This preliminary analysis evidences the high nutritional and functional impairment of
COVID-19 survivors at hospital discharge and highlights the need for guidelines and systematic protocols,
together with appropriate rehabilitation programs, to optimize the nutritional management of these
patients after discharge.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The coronavirus disease (COVID-19) pandemic spread rapidly
around the world, impacting most healthcare systems [1], that had
to adapt their resources to meet the need of tracking and testing
people, ensuring adequate care of the population while fighting
against this unprecedented situation [2]. At the same time, scien-
tists and clinicians have been researching and learning about the
disease's pathogenesis and the optimization of the management of
affected patients [3,4].

Regarding the clinical management of the disease, a high hos-
pitalization rate is observed in COVID-19 patients [5], with seriously
ill ones being admitted into the intensive care units (ICU) and in
most cases needing invasive mechanical ventilation, which ends up
in higher mortality risk. Moreover, patients with comorbid condi-
tions and older age are at risk for severe disease and poor outcomes
after ICU admission [6], including impaired nutritional status and
sarcopenia, independently of body mass index (BMI) [7,8]. In Spain,
a prospective, multicenter, cohort study that enrolled 663 critically
ill COVID-19 patients reported an ICU mortality rate of 31% [9].

Malnutritionduring ICUstayshasaprevalenceranging from38%to
78%[10]. It isassociatedwith lossof skeletalmusclemassand function,
leading topoorquality of life, disability, andothermorbidities that can
affect individuals even long after their ICU discharge [10,11]. General
clinical guidelines recommendmedicalnutrition therapy (MNT) forall
ICU patients, mainly for more than 48 h [12], and the extension of the
nutritional treatment after hospital discharge [11]. However, the
prevalence ofmalnutrition in COVID-19 survivors [13] and the health-
related effects that this malnutrition might bring in the long term are
still unknown. Early during the pandemic, ESPEN published clinical
guidance on the nutritional treatment of these patients focused to
those in the ICU setting, elderly patients with comorbidities [11].
However, recommendations after hospital discharge are less known
and a better knowledge about the nutritional and functional status of
these individuals at hospital discharge and during the long-term
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recovery, would help clinicians and decision-makers optimize these
patients' management in the community.

The present study aims to describe the nutritional and func-
tional status and the quality of life of patients admitted in ICU due
to confirmed COVID-19 during the first outbreak of the pandemic,
and for one year after hospital discharge. In this work, we describe
the preliminary results of this ongoing study, emphasizing the in-
hospital and discharge situation of this population.

2. Materials and methods

2.1. Design and study population

This is a multicenter ambispective observational cohort study
conducted in 16 public hospitals of the Community of Madrid,
Spain. A list of the participating hospitals and the study collabo-
rators involved can be found in Supplementary Table 1.

Eligible patients were adult patients with confirmed COVID-19,
admitted in ICU between 1st March and 30th June 2020, who could
be followed-up by the Nutrition and Endocrinology departments
after hospital discharge. All participants voluntarily enrolled and
signed an informed consent form.

The study was approved by the Ethics Committee of Hospital
Clinico San Carlos and conducted according to the principles of the
Declaration of Helsinki and Good Clinical Practice.

2.2. Sample size and patient's selection

The sample size required to meet the study objective was
calculated based on the number of patients admitted in ICUs from
hospitals in the Community of Madrid fromMarch (outbreak start)
to May 2020 (3600 patients) [14], when the study protocol was
developed. Assumingmaximumvariability criterium aminimum of
186 patients was required (95% unilateral confidence level and 7%
detection precision). Considering a loss rate of 10% a sample size of
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207 patients was estimated. Sample size was distributed to each
participating hospital according to their capacity, calculated as
number of hospital beds.

Then, a randomized selection of patients was performed to
ensure a heterogeneous and representative sample of patients
during all the period of the outbreak. For that, a random list of dates
was provided to each participating hospital, including ICU admis-
sion dates from the first outbreak period. First patients admitted in
the ICU due to confirmed COVID-19 for each date who met the
previously mentioned inclusion criteria were invited.

2.3. Data collection

Patients were contacted by the Nutrition and Endocrinology
departments after discharge and invited to participate in the study.
At the study inclusion, researchers retrospectively collected the
study variables related to previous care from electronic medical
records (if available) or when interviewing the patients. After the
inclusion, since our study is still ongoing, patients are being
followed-up for 12 months after discharge and the study variables
are being collected prospectively. The study diagram is presented in
Fig. 1. Follow-up visits are being performed through telemedicine
or face-to-face visit depending on the feasibility of patients going to
the hospital due to the pandemic.

The study variables include sociodemographic characteristics
(age and gender), comorbidities, patients' nutritional status
(weight, height, and BMI, nutritional and sarcopenia screening),
patients' use of resources in the hospital (length of stay, require-
ment of respiratory support, and tracheostomy) and MNT (paren-
teral [PN], enteral [EN] or oral nutritional supplement [ONS]) and
time of MNT received (in-hospital and/or prescribed after
discharge), patients’ functional status and health-related quality of
life (HRQoL).

The nutritional screening was performed using theMalnutrition
Universal Screening Tool (MUST). This tool uses three independent
criteria to detect protein-energy malnutrition and the risk of
malnutrition [15]: weight status using BMI, unintentional weight
loss and acute disease effect producing or likely to produce no
nutritional intake for more than 5 days. A score is given to each
criterion, and the sum provides the overall risk of malnutrition [16].

The risk for sarcopeniawas screenedusing SARC-Fquestionnaire,
which assesses patient reported difficulty in doing daily activities
such as walking, climbing stairs, or standing from a chair [17].

The patients' functional status was assessed using Barthel index
[18], that is able to measure the performance of daily life activities
and determine patients’ autonomy, classified into total, severe,
moderate, or low dependency or independence.

Finally, HRQoL was measured using EuroQol-5 Dimension 5
levels (EQ-5D-5L) [19]. This tool comprises 5 dimensions regarding
mobility, self-care, usual activities, pain or discomfort and anxiety
or depression that can be graded into 5 levels from no problems, to
slight, moderate, severe or extreme problems [20]. It also includes a
visual analogue scale (EQ-VAS) that takes values between 100 “best
imaginable health” and 0 “worst imaginable health”, on which
patients provide a global assessment of their health.

2.4. Statistical analysis

A preliminary analysis of the available data from the study
variables related to the hospital stay and discharge was performed.
Qualitative variables are reported as relative and absolute fre-
quencies, while quantitative variables are calculated with centrality
and dispersion measures (mean, standard deviation [SD], median,
quartiles [25the75th percentiles, Q1-Q3], minimum and
maximum). In addition, data on patient functional status at
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discharge based on Barthel index were analyzed according to the
risk of sarcopenia andmalnutrition that these patients presented at
discharge. All statistical analyses were performed using the soft-
ware STATA v.14 (Stata Corp, College Station, TX, USA).

3. Results

One hundred and seventy-six patients were included in this
preliminary analysis of results. Therefore, 94.6% of the minimum
sample size required was analyzed.

Sociodemographic and comorbidity data of the included pa-
tients are shown in Table 1.

3.1. Nutritional status

The mean (SD) weight at hospital admission was 89.6 (18.4) kg
and the mean (SD) weight at hospital discharge was 74.4 (16.1) kg.
This can be translated into an average (SD) weight loss of 16.6%
(8.3%) during the hospital stay. Regarding the BMI, the median (Q1-
Q3) BMI at hospital admission was 31.5 (27.2e35) kg/m2, whereas
the median BMI at hospital discharge was 25.7 (22.6e29.5) kg/m2.
At admission, 60.2% of patients were obese (BMI�30 kg/m2), and
23.3% at hospital discharge (Fig. 2).

According to MUST and SARC-F scores, 83.5% and 86.9% of the
patients were considered at high risk of malnutrition, and at risk of
sarcopenia, respectively, at hospital discharge (Table 2).

Data on comorbidities according to nutritional and functional
status are shown in Supplementary Table 2.

3.2. Use of resources

The median hospital length of stay was 53 (27e89.5) days, with
a median ICU stay of 24.5 (11e43.5) days. It was observed that the
length of hospital stay for patients at high risk of malnutrition at
discharge (median 55 [IQR 27e93] days) was slightly higher than
patients at low risk (median 45 [IQR 28e79] days). Moreover, those
patients at high risk of malnutrition (MUST �2) at hospital
discharge had required a longer UCI length of stay (median 26
[12e48] days, with a maximum of 142 days).

During the hospital stay, up to 88% of patients required invasive
mechanical ventilation and up to 53.7% needed a tracheostomy (out
of 175 patients). Regarding the use of respiratory support, those
patients with a MUST �2 at discharge compared to those with a
lower risk of malnutrition required more tracheostomy (57.5% vs.
40.4%), and invasive mechanical ventilation (89.0% vs. 5.5%).

Taking into account the risk of sarcopenia, data suggest that pa-
tientswith risk atdischargehad longer lengthof hospital andUCI stay
(median 56 [IQR 28e96] days and 26 [IQR 12e44] days) thanpatients
without risk (median 33 [IQR 20e57] days and 14 [IQR 10e26] days).
Furthermore, those patients at risk of sarcopenia compared to those
without risk seem to requiremore tracheostomy (56.2%vs 36.4%) and
invasive mechanical ventilation (90.8% vs 69.6%).

During the hospitalization, 50.6% (out of 162) of the patients
received PN, 85.2% EN, and 66.7% ONS. PN was used for a median
time of 14 [7e21] days, EN for 18.5 (9e34) days, and ONS for 12
[8e26] days. At hospital discharge, ONS were prescribed in 36.8%
(out of 163) patients (for at least 90 days in 76.3% of them) and 1.2%
of the patients received home EN with a median duration of 62.5
(35e90) days.

3.3. Functional status and HRQoL

According to the Barthel index, only 20.5% of patients were in-
dependent or had a low level of dependency, the rest had moderate
or total dependence (in 7.4% of them). It was observed that a high



Fig. 1. Study diagram.
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percentage of patients at risk of sarcopenia at discharge (86.3%) had
moderate to total dependency, with a lower percentage in patients
at no risk (34.8%). However, the percentage of patients at high and
low risk of malnutritionwho had moderate-total dependency were
similar (82.3% and 83.3%, respectively).

HRQoL results are presented in Table 3. Most of the patients,
71.2%, and 75.5% had important impairment (moderate to inability)
of their mobility, and to conduct their usual activities, respectively.
Finally, the median EQ-VAS score was 40 (25e50).

4. Discussion

The preliminary results of this multicenter observational study
describe the nutritional and functional status of COVID-19 survivors
who were admitted to the UCI during the first outbreak of the
pandemic in the Community of Madrid, during the hospital stay
and at the time of hospital discharge. Due to the high mortality risk
for ICU patients with COVID-19, the scientific community has
focused on providing information concerning the characteristics of
the affected patients and the associated risk factors with the short-
term outcomes, and not so much in studying the long-term evo-
lution of the surviving patients. This study will provide data of
COVID-19 survivors evolution.

Most patients in our study were male and 60 years old on
average, similar to other published studies [21e23].

A large proportion of patients in our cohort were obese (BMI
�30 kg/m2) at the time of hospital admission. This fact, together
with old age, have been associated with a worse clinical outcome
Table 1
Sociodemographic and comorbidity data of the study population
(n ¼ 176).

Age (mean [SD]) 60.3 (10.5)
Gender (% [n])
Male 71.6 (126)
Female 28.4 (50)

Main comorbidities (% [n])
Obesity 60.2 (106)
Dyslipidemia 48.0 (84)
Hypertension 46.3 (81)
Lung disease 29.5 (52)
Diabetes mellitus 18.8 (33)
Cardiovascular disease 18.2 (32)
Liver disease 10.2 (18)
Smoker 9.7 (17)
Cancer 9.1 (16)
Renal disease 9.1 (16)
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[6]. However, scientific evidence is still limited about the exact
pathophysiological mechanisms that relate obesity with COVID-19.
Extrapolating the obesity behaviour in other infections such as the
one caused by H1N1 influenza virus [24], it is shown that obese
subjects present a more severe disease, related to immunity and
inflammatory processes which make the individual more vulner-
able to infections and less responsive to vaccinations, antiretroviral
and antimicrobial treatments. A previous study carried out in pa-
tients with COVID-19 showed that patients with a BMI in the range
20e34.9 kg/m2 had a significantly increased risk of respiratory
failure (odds ratio 2.32, 95%; confidence interval 1.31e4.09,
p ¼ 0.004) and required care in intensive care unit [24].

In addition, the sudden and significant weight loss that patients
suffer during hospitalization turns them susceptible to developing
disease-related malnutrition and sarcopenic obesity. Weight loss
correlates with C-reactive protein levels, impaired kidney function,
and longer duration of COVID-19 disease [25]. This means that
prompt MNT of these patients should be implemented in order to
decrease the consequences of malnutrition and muscle mass loss
during hospitalization, and after discharge to prevent long-term
disability due to acute COVID-19 disease.

The use of simple clinical tools for identifying nutritional risk
and loss of muscle mass and function (MUST and SARC-F) that can
be administered by telemedicine has been suggested in response to
the COVID-19 pandemic crisis [26]. In our study, at least 8 out of 10
patients developed an impaired nutritional status. COVID-19
infection can cause sarcopenia because of the increased muscle
wasting caused by the systematic inflammation, the reduced
physical activity, and an inadequate nutrient intake caused bymany
reasons including anorexia, anosmia and social isolation. In this
case, rehabilitation programs including physical activities together
with protein supplementation can reverse sarcopenia during
COVID-19 treatment [27].

Our results show that MNT has been necessary for most of the
patients during hospitalization. However, MNT is prescribed in only
38% of patients after hospital discharge, mainly in the form of ONS.
This low frequency of prescription after discharge draws attention.
Despite improvements in the sensitivity of professionals and in-
stitutions in relation to MNT as basic therapy in all pathologies, the
pandemic has come to highlight the need to value individualized
nutritional treatment due to its effectiveness and efficiency [28].
The difficulties in face-to-face access to patients, the lack of pro-
tocols in the follow-up of these patients that incorporate structured
MNT and its telematic control, and the magnitude of the first
outbreak of the pandemic in our centers and the overburden of
work could justify these results.



Fig. 2. Distribution of patients according to their BMI at hospital admission and discharge.

Table 2
Distribution of patients according to their risk of sarcopenia and malnutrition at hospital discharge.

Outcomes at discharge Number of patients (%)

Risk of sarcopenia (SARC-f) With risk 153 (86.9)
Without risk 23 (13.1)

Risk of malnutrition (MUST) Low risk 12 (6.8)
Medium risk 17 (9.7)
High risk 147 (83.5)

Table 3
Results from the EQ-5D-5L in frequency, % (n).

No problems Slight problems Moderate problems Severe problems Unable

Mobility 9.2 (15) 19.6 (32) 27.0 (44) 26.4 (43) 17.8 (29)
Self-care 23.9 (39) 25.2 (41) 21.5 (35) 11.7 (19) 17.8 (29)
Usual activities 6.1 (10) 18.4 (30) 14.7 (24) 19.6 (32) 41.1 (67)

No pain Slight pain Moderate pain Severe pain Extreme pain

Pain/discomfort 22.1 (36) 16.6 (27) 31.9 (52) 24.5 (40) 4.9 (8)

Not anxious Slightly anxious Moderately anxious Severely anxious Extremely anxious

Anxiety/depression 40.5 (66) 20.2 (33) 20.2 (33) 11.0 (18) 8.0 (13)
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Barthel index has been used to predict the mortality risk from
COVID-19 [29], however, the role of functional status in deter-
mining poor outcomes has not yet been fully established. In our
study, results showed that most of patients (72.1%) reported a
moderate to severe mobility dependency at discharge. Barthel and
SARC-F scores at discharge suggested a tendency between the
decline in functional status and a higher risk of sarcopenia.

In terms of quality of life, similar outcomes were reported, with
most of the patients reporting difficulties in mobility (71.2%) and
the performance of their daily life activities (75.5%). Appropriate
rehabilitation programs have been recommended, as they can
improve mobility issues and maximize the functional return of
COVID-19 survivors [30].

To our knowledge this is the first published multicentric study
on the topic of long-term nutritional, functional recovery and use of
resources, of ICU admitted COVID-19 survivors. In this work we
present the preliminary data of the patients included and at
discharge. There are several limitations in this preliminary analysis.
Firstly, the minimum sample size has not been fully accomplished.
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However, it is worth emphasizing that even though results and final
conclusions cannot be reached yet, 94% of the total patient popu-
lation is included in these preliminary results, and therefore we
consider all the information valuable and worth of sharing. On the
other hand, the sample size was not calculated to find correlations
between variables or to compare subgroups, hence no statistically
significant conclusions can be drawn from the results obtained.
Secondly, even though the sample size is large, population belongs
to only one region of Spain (Madrid). Nevertheless, to the best of
our knowledge our preliminary results are in line with other
studies. Lastly, many data were retrospectively collected through
electronic medical records, that in some cases were not complete
due to the overburden of work in the units during the pandemic
crisis. However, some of these data were collected through the
interviews with the patients.

This preliminary analysis of the NUTRICOVID study evidences
the high nutritional and functional impairment of COVID-19 sur-
vivors at hospital discharge and highlights the need of a guidance/
guideline and/or a systematic protocol, that help physicians in their
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clinical practice to adequately treat and follow-up not only COVID-
19 patients, but also patients of future pandemics that may befall
upon us.
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