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Objectives: Coronavirus disease 2019 (COVID-19) carries a high risk for malnutrition owing to the state of
debilitation that results from acute respiratory failure symptoms. The aim of this study was to provide an
approach to reduce the risk for malnutrition and improve patients’ clinical outcomes.

Methods: Short age-adjusted Nutritional Risk Screening was performed with 94 non-intensive care unit (ICU)
patients admitted to the Giovanni Borea Civil Hospital in Sanremo. Forty-nine patients in the ICU were con-

Iégj(/vrgfc]lg sidered at risk for malnutrition without screening and were fed with enteral nutrition plus supplemental par-
Nutritional therapy enteral nutrition. In the non-ICU setting, patients underwent a personalized nutritional protocol, considering
Malnutrition their conditions, which consisted of a high-protein and high-calorie pureed diet, oral nutritional supple-
Oral nutritional supplement ments, and/or artificial nutrition or other personalized nutritional path.
Dysphagia Results: The nutritional treatment was well tolerated by the patients. Of the non-ICU patients, 19.1% died.
SARS-CoV-2 They were mainly women, with higher body mass indices and older in age. Of the patients in the ICU, 53.1%
died. Of the 94 non-ICU patients, 72 scored positive on at least one nutritional risk screening item (excluding
age). Of the 94 non-ICU patients, 68 were >70 y of age. Non-ICU patients whose energy and protein needs
were not met were older (P = 0.01) and had a higher death rate than patients whose needs were met (P <
0.001).
Conclusions: This protocol should not be considered as a guideline; rather, it is intended to report the clinical
experience of a nutrition team in an Italian reference center for the treatment of patients with COVID-19.
Nutritional strategies should be implemented to prevent worsening of clinical outcomes.
© 2020 Elsevier Inc. All rights reserved.
Introduction Patients with COVID-19 can develop interstitial pneumonia

with acute respiratory failure symptoms [4] and, in severe cases,

The novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), responsible for coronavirus disease 2019 (COVID-
19), was identified for the first time in humans at the end of 2019
in Wuhan, China [1]. Since then, it has gradually spread worldwide,
to the point that in March 2020, the World Health Organization
(WHO) declared COVID-19 a global pandemic [2,3].
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subintensive or intensive care is requested [5]. Hospitalized
patients with COVID-19 are characterized by a hyperinflammatory
condition [6] and severe oxidative stress 7], which often is associ-
ated with a polymorbidity status, elderly age [8], and hypoalbumi-
nemia [9], independent of body mass index (BMI) [10,11]. This
carries a high risk for malnutrition with poor clinical outcomes
[12,13]. Additionally, weight loss and low total protein and vitamin
D levels [14] are frequently reported, as well as loss of taste and
smell and nausea and diarrhea, all of which further worsen nutri-
tional status [15].
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The close connection between nutritional status and the evolu-
tion of COVID-19 is easily appreciated, considering that prealbu-
min is an important marker of malnutrition [16], and at the same
time it seems to be a good predictor of the progression of acute
respiratory distress syndrome (ARDS) [17]. The role of nutrition on
immune function is well established, in fact, an inadequate intake
of vitamins A, C, D, E, B,, Bg, B1>, folic acid, and trace elements such
as iron, zinc, copper, and selenium compromises the immune sys-
tem and predisposes the patient to infections [18,19]. Therefore,
managing the nutritional status of hospitalized patients with
COVID-19 is a pivotal point in reducing complications and improv-
ing clinical outcomes [20]. The role of nutrition is further enhanced
in patients admitted to the intensive care unit (ICU) for the severity
of respiratory failure. In this population, nutritional intake often is
compromised due to the high incidence of swallowing problems
after extubation [21] or to the presence of a temporary tracheos-
tomy leading to dysphagia in 11% to 93% of cases [22].

Expert statements from the European Society for Clinical Nutri-
tion and Metabolism (ESPEN) on the nutritional management of
patients who are positive for SARS-CoV-2 suggest evaluating the
nutritional status of all patients (as soon as they are hospitalized)
through the Nutrition Risk Screening 2002 (NRS-2002), especially
those at high risk (such as elderly patients with chronic or acute
disease), to identify their risk for malnutrition sooner [20] and to
develop a personalized diet.

The practical protocol presented in this study aims to provide a
management approach for reducing the risk for malnutrition and
to improve the clinical outcomes of these patients.

Methods

Protocol description

Baseline screening

A short age-adjusted NRS was performed (Fig. 1) for all new non-ICU patients
admitted to the Giovanni Borea Civil Hospital in Sanremo by adapting the NRS-2002
prescreening tool [23], adding the age question and removing the acute illness ques-
tion. We used this modified NRS to enable immediate management, given the hos-
pital emergency due to COVID-19. Weight and height were estimated or reported
by the patients. Non-ICU patients who scored positive in at least one area of the
short age-adjusted NRS were considered at risk for malnutrition and a nutrition
expert physician administered nutritional counseling. ICU patients were considered
at risk for malnutrition regardless, without performing the short age-adjusted NRS.
ICU and non-ICU patients were also valued according to the Global Leadership Ini-
tiative on Malnutrition (GLIM) malnutrition tool. The latter contemplates the pres-
ence of at least one phenotypic criteria, which is low BMI and/or non-volitional
weight loss (note that we have considered weight loss in the previous week and not
in the previous 6 mo because we observed rapid deterioration in patients’ condi-
tions) and one etiologic criteria, represented by the inflammatory condition.

Energy needs were estimated using the Harris—Benedict equation multiplied
by a correction factor of 1.2 or 1.3 for the presence of the acute illness. Addition-
ally, the following nutrition-related laboratory parameters were collected: com-
plete blood count, blood glucose, creatinine, C-reactive protein (CRP), albumin,
prealbumin, total proteins, aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), y-glutamyl transpeptidase (GGT), alkaline phosphatase (ALP), total
bilirubin, direct bilirubin, magnesium, potassium, chloride, calcium, phosphorus,
sodium, 25-hydroxyvitamin D (25[OH]D), interleukin (IL)-6, and fibrinogen.

Short age-adjusted Nutritional Risk Screening Yes No

Is age over 70 y?

Is BMI <22 kg/m??

Did the patient reduce his food intake in the past week?

Did the patient lose weight in the past three months?

Fig. 1. Short age-adjusted Nutritional Risk Screening to identify the risk for malnu-
trition at admission to the hospital. BMI, body mass index.

Management of non-critically ill patients

All COVID-19 non-critically ill patients with nasal cannula and simple oxygen
face masks were subjected to an assessment of nutritional status and nutritional
needs and were subsequently treated with a personalized nutritional protocol,
which consisted of a fractionated pureed diet (basic diet; 1477 kcal - percentage of
proteins: 19% of total kcal; percentage of lipids: 45% of total kcal; percentage of
carbohydrates: 36% of total kcal) with modified-texture food, enriched with com-
mercially available products designed for dysphagia. We used these commercial
products due to their peculiar characteristics to improve adherence to the diet.
These products take the form of natural pureed single-portion meals, which are
ready to use, pasteurized, and supply high protein and high calories (average calo-
rie content: 387 kcal; average protein content: 26.6 g). Furthermore, they are iso-
lated from the external environment to ensure bacteriologic safety without
affecting the organoleptic qualities. We also used a high-protein soluble powdered
supplement for breakfast. The detailed composition of the basic diet, pureed
meals, and high-protein food in soluble powder are described in the Supplemen-
tary Material. When patients needed more energy than the basic diet alone, they
were administered increased portions of meals and/or high-calorie and high-pro-
tein pureed tasteless oral nutritional supplement (ONS) (125 g; 200 kcal; 12.5 g of
proteins) to achieve nutritional targets.

Management of critically ill patients
The management of critically ill patients was carried out considering the spe-
cific device used for their respiratory support:

e Patients in sub-ICU with the “Sub Mask” (a specially modified snorkeling mask
connected to a ventilator), with an oxygen saturation level that can allow the
detachment from the “Sub Mask” and the temporary positioning of the nasal
cannula with high oxygen flow, for 10 to 15 min, in which the patients ate,
were fed the basic diet and supplemental peripheral parenteral nutrition (PN).
Patients treated with a non-invasive ventilation (NIV) through the helmet,
received two liquid high-calorie and high-protein tasteless ONS (200 mL; 320
kcal; 20 g of proteins) per day in bolus with a 500-mL syringe and supplemen-
tal peripheral PN, if tolerated.

Patients after extubation or in weaning from tracheostomy were fed enteral
nutrition (EN) through nasogastric tube (NGT) and supplemental PN. When
they were able to eat, they progressed to a gradual reduction in artificial nutri-
tion and the introduction of basic diet.

In the ICU setting, intubated and tracheostomized patients in mechanical ven-
tilation, both EN, via NGT and PN were administered. EN blends were low in
carbohydrates (composition from 29% to 39% of carbohydrates, from 18% to
37% of proteins, from 500 to 750 kcal, in 500 mL).

We evaluated glycemia, arterial blood gas (ABG), lactates every 6 h, while pre-
albumin, CRP, creatine phosphokinase, lactate dehydrogenase, liver and kidney
function, electrolytes, procalcitonin were monitored every 48 to 72 h in all criti-
cally ill patients taking EN.

Figure 2 schematically shows nutritional management based on severity of the
patient’s illness.

Statistical analysis

Statistical analysis were performed using SPSS verison 25 (SPSS, IncChicago, IL,
USA). The assumption of normality was verified with Kolmogorov—Smirnov test.
Results of continuous variables were expressed as median and interquartile range
(IQR) and mean plus SD, as appropriate. For ordinal and nominal variables, contin-
gency tables indicating frequency and percentage in the population were used. For
the comparison of continuous variables between different groups of patients non-
parametric tests of Kruskal-Wallis, or Mann—Whitney when appropriate, were
used. Categorical variables were examined with Fisher exact test.

Preliminary results

The Nutrition Department of Giovanni Borea Civil Hospital
managed the diet of 143 patients:

e In the ICU setting, 49 intubated or tracheostomy patients were fed
with EN plus supplemental PN for the entire duration of mechanical
ventilation. The mean age of the ICU patients was 69 + 10 y
(median 70; IQR, 65—76). Twenty-three ICU patients (46.9%) were
discharged from the hospital, whereas 26 ICU patients (53.1%) died.

¢ In the non-ICU setting, 35 of the 94 patients were given the
basic diet alone. None of the 94 patients received ONS alone.
However, to meet energy needs, 18 of the 94 patients received
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Patient with COVID-19 is admitted to the care units of the
“G. Borea” Hospital
*  Extimated or refered weight and height — BMI evaluation
¢ Hematologic nutritional screening

Atleast |
positiva answer

Shortage-
adjusted

NO positive

answers

Table 1

Non-ICU patient characteristics™

Non-ICU setting (n = 94)

Risk
Screenin,

Diet counseling
administered by a
clinician expert of

Standard diet for
hospitalized patients

nutrition
i Basic Diet: 1477 kcal pureed diet enriched
No.n-muc.ally i with ready pasteurized and welded high-
patient with nasal protein and high-calories pureed meals and
cannula support |

Not reaching patient’s
energy needs (<60%)

+ Increase portion of meals
* Add high-calorie and high-protein

pureed ONS
Patient with “Sub + Basicdiet |
Mask™
Not reaching patient’s
energy needs (<60%)

* Add ONS

* Supplemental peripheral PN
Critically ill
patient treated * Two liquid ONS per day and
with helmet supplemental peripheral PN
ANIV)
Patient after
extubation in ¢ EN + Supplemental PN (if energy and
weaning from protein needs are not reached).
uac h

¢ Gradual reduction of AN and

introduction of Basic diet
Intubated or
tra(fheos.tomlzed * EN + Supplemental PN (if energy and
—*|ipaicatin . otein needs are not reached).

mechanical pr >
ventilation

Fig. 2. Nutritional practical protocol based on patient severity. AN, artificial nutri-
tion; EN, enteral nutrition; ONS, oral nutritional supplement; NIV, non-invasive
ventilation; PN, parenteral nutrition.

the basic diet integrated with ONS; 7 of the 94 patients received
supplementary peripheral PN to the basic diet or ONS; 12 of the
94 patients were treated with EN or PN alone. Of the 94
patients, 13 were managed with other personalized nutritional
paths due to the presence of comorbidities (i.e., kidney disease
in which a low-protein diet is required). Characteristics of the
94 non-ICU patients are shown in Table 1.

The prescribed nutritional treatment was well tolerated and the
incidence of complications, in particular gastrointestinal complica-
tions (early satiety, diarrhea, abdominal distension), was low (only
5.3% of non-ICU patients were unable to tolerate the nutritional
support). Nearly 81% of non-ICU patients and 46.9% of ICU patients
were discharged from hospital; whereas 19.1% of non-ICU patients
and 53.1% of ICU patients died. In the non-ICU group, the deceased
patients were mainly women (n. 4/57, 7% versus 14/37, 37.8%
deceased men and women, respectively, P < 0.001 at Fisher exact
test), had higher BMI (median 24.9; IQR, 21.7—-26.9 versus median
31.2; IQR, 28.3-31.4 kg/m? in discharged and deceased patients,
respectively; P < 0.001 at Mann—Whitney U test) and were older
at hospitalization (median 75; IQR, 66—83 versus median 83; IQR,
78—-87 y of age in discharged and deceased patients, respectively;
P < 0.001 at Mann—Whitney U test; Table 2). On the other hand,

Age (y) 74 £+ 15; 77 (68—85)
Women/Men 37/57

BMI (kg/m?) 252 + 4.4; 255 (22-28)
Albumin (g/dL) 2.81+0.53;2.87(2.5-3.2)
Total proteins (g/dL) 5.8+0.9;59(5.5-6.3)
Hemoglobin (g/dL) 109 +1.7;10.9 (9.7-12)
Polymorbidity, n (%)

None 17 (18.1)

>1 77 (81.9)
Therapy, n (%)

Oxygen support 68(72.3)

Sub Mask 15(16)

NIV 11(11.7)

IMV 0

Nutritional support, n (%)

Basic diet 35(37.2)

ONS 9(9.6)

Basic diet + ONS 18(19.1)

EN 7(7.4)

PN 5(5.3)

Basic diet/ONS + PN 7(7.4)
Personalized diet 13(13.8)
Outcome, n (%)

Discharged 76 (80.9)
Deceased 18(19.1)

BMI, body mass index; EN, enteral nutrition; ICU, intensive care unit; IMV, intensive
mechanical ventilation; ONS, oral nutritional supplement; NIV, non-invasive venti-
lation; PN, parenteral nutrition.

*Data are mean =+ SD; median (IQR) unless otherwise noted.

hospitalized patients in ICU units were mainly men (42 men versus
7 women).

The classification of non-ICU patients according to the short
age-adjusted NRS is shown in Table 3. Seventy-two of the 94 non-
ICU patients scored positively on at least one malnutrition screen-
ing tool item (excluding age). Of the non-ICU 94 patients, 68 were
>70y of age.

ICU and non-ICU patients were further classified according to
GLIM malnutrition tool (Table 3). Patients presented at least one
phenotypic criterion (between non-volitional weight loss, low
BMI, low muscle mass) and one etiologic criterion (between
reduced food intake, state of inflammation, comorbidity status).

Table 4 reported that of the 94 non-ICU patients, 56 reached
their energy and protein needs with the personalized nutritional
management. They reached their nutritional needs in a median of
14 d (IQR, 7-27). They were younger than the outstanding individ-
uals who did not reach protein and energy targets (median 75;
IQR, 6482 versus median 80; IQR, 74—87 y of age, respectively;
P =0.01). Non-ICU patients meeting nutritional targets were more
frequently discharged than those not meeting nutritional targets.
In fact, 52 of 56 patients who met nutritional targets were

Table 2
Classification of non-ICU patients based on the clinical outcome*

Non-ICU patients (n = 94) P-value

Discharged (n=76) Deceased (n=18)

Age (y) 75,66-83 83,78-7 <0.001'
Men (n = 57)/Women (n = 37) 53vs 23 4vs 14 <0.001"
BMI (kg/m?) 249,21.7-269  31.2,283-314 <0.001'

BMI, body mass index.

*Data are mean =+ SD; median (IQR).
fMann—Whitney U test.

IFisher exact test.
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Table 3

Classification of non-ICU patients according to the short age-adjusted Nutritional Risk Screening and ICU and non-ICU patients according to GLIM malnutrition tool

Short age-adjusted Nutritional Risk Screening for non-ICU patients

Non-ICU patients (n = 94) positive answer, n (%)

BMI <22 kg/m?

Food intake reduction in past week
Weight loss in past 3 mo

Age >70y

20(21.3)
60 (63.8)
29 (30.9)
68 (72.3)

GLIM for ICU and non-ICU patients

Non-ICU patients (n = 94) positive answer, n (%)

ICU patients (n = 49) positive answer, n (%)

Phenotypic criteria
Low BMI (<22 kg/m?) 20(21.2)
Non-volitional weight loss in past week 90 (95.7)
Reduced muscle mass NA
Etiological criteria

Reduced food intake in past week
Disease burden/Inflammatory condition

59 (62.8)
94 (100)

NA
49(100)
NA

49 (100)
49 (100)

BMI, body mass index; ICU, intensive care unit; GLIM, Global Leadership Initiative on Malnutrition.

discharged from the hospital. On the other hand, 14 of 38 patients
(36.8%) who did not reach nutritional targets died. Conversely only
4 of 56 patients (7.1%) at target died (P < 0.001).

Discussion

The present study aimed to provide practical indications for the
nutritional management of patients with COVID-19. It is based on
the experience of a single hospital, reference center for the SARS-
CoV-2 outbreak, in a province, Imperia (Liguria, Italy), with a 39.2%
prevalence of infected individuals of 215 800 inhabitants [24].

Nutritional therapy is essential to avoid deterioration of health
conditions and worsening of prognosis, even for non-critically ill
patients [25]. To our knowledge, there is still no guideline for the
nutritional management of patients with COVID-19, although the
use of the NRS reported in the present study is consistent with
ESPEN expert recommendations [20]. The NRS was integrated with
an age question as patients with COVID-19 often are elderly and
have poor nutritional status [26]. The rationale of our short age-
adjusted NRS was the early identification of those patients who
may benefit from personalized nutritional intervention. Of the 94
non-ICU patients, 68 were >70 y of age. Using the age adjustment
tool, an additional 22 patients were considered at risk for malnutri-
tion because of their advanced age and therefore received nutri-
tional support (Table 3). Moreover, according to the GLIM criteria
for the diagnosis of malnutrition, all patients with COVID-19 pre-
sented with at least one phenotypical and one etiologic criteria,
thus providing further evidence to validate the importance of
nutritional intervention [27].

Table 4
Classification of non-ICU patients based on the achievement of energy and protein
needs”

Non-ICU patients who met their energy and  P-value

protein needs

Yes (n = 56) No (n =38)
Age (y) 70 + 16, 75 (64-82) 79 + 11, 80 (74-87) 0.011'
Women/Men 20/36 17/21 0.380
Polymorbidity, n (%)
None 11(19.6) 6(15.8) 0.634
>1 45 (80.4) 32(84.2)
Outcome, n (%)
Discharged 52(92.9) 24 (63.2) <0.001
Deceased 4(7.1) 14(36.8)

ICU, intensive care unit.

*Data are mean =+ SD; median (IQR), unless otherwise noted.
fMann—Whitney U test.

*Fisher exact test.

In the non-ICU group, patients who died were mainly women;
to date the mortality from COVID-19 seems to be higher in men,
although sex-related death mechanisms are not yet well known
[28]. Furthermore, it would be useful to carry out a multivariate
analysis to consider the influence of variables other than sex that,
due to the state of emergency, we were unable to collect.

Non-ICU patients who died had a higher BMI than those who
were discharged; in literature it emerges that overweight patients
have a higher risk for mortality than normal weight patients
[29-31] and this is in line with the present findings.

A crucial evidence of our preliminary results was the impor-
tance of reaching nutritional targets in non-ICU patients. In fact,
deaths among the 38 patients who did not reach their energy and
protein needs were reported more frequently than the 56 patients
who reached their targets. This result is consistent with recently
published reviews that highlighted the pivotal role of nutritional
status in influencing the clinical outcomes of patients infected by
SARS-CoV-2 [32,33]. Moreover, as reported in the ESPEN guidelines
on clinical nutrition and hydration in geriatrics [12], even
advanced age can influence the achievement of nutritional needs.
In fact, in our sample, the patients who did not reach their nutri-
tional needs were older than the outstanding patients.

Non-critically ill patients were fed a fractional pureed diet with
high-protein and high-energy content to reduce the duration and
volume of the meal. This basic diet had a soft consistency and was
also chosen with the aim of reducing energy expenditure during
meals, in patients already made fatigued and weakened from the
respiratory effort associated with ARDS [34].

Critically ill patients treated with NIV were mostly fed by PN to
limit gastrointestinal symptoms associated with EN, and to avoid
NGT positioning, which can compromise NIV and increase the risk for
aspiration [35]. However, liquid ONS (or basic diet for patients treated
with Sub Mask) were also administered to increase nutrient intake in
an effort to meet energy needs when these could not be satisfied
with PN alone, and to preserve intestinal mucosal trophism [36].

We opted for the use of tasteless ONS, as many SARS-CoV-
2—positive patients reported dysgeusia and/or anosmia at the time
of admission. Subsequently, several studies confirmed this obser-
vation; and a recent meta-analysis has estimated that there is a
prevalence of dysgeusia of 43.9% (95% confidence interval [CI],
20.5—-69%) and olfactory dysfunction of 52.7% (95% CI, 29.6—75.2%)
in patients with COVID-19 [37].

The extubation and/or weaning phase of the tracheostomy rep-
resented an important challenge of nutritional management, due
to the almost constant presence in patients of a certain degree of
dysphagia. In intubated patients, endotracheal tubes for mechani-
cal ventilation can cause mucosal ulcerations and/or inflammation
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of the pharyngeal and laryngeal district; moreover, if the endotra-
cheal intubation lasts >48 h, and therefore can be defined as pro-
longed oral endotracheal intubation, it tends to influence
neuromuscular weakness of oropharyngeal structures. All this
means that after extubation, patients often have problems swal-
lowing, from odynophagia to aspiration [20]. In patients with tra-
cheotomy, according to some authors, dysphagia could be
explained by a reduction in sensory intake and subglottic air pres-
sure, by the disuse of the laryngeal structure and its consequent
slight atrophy; others, however, assert that swallowing
impairment is partly due to the limitations that the tracheal tube
gives to movement of the hyoid bone and laryngeal excursion [38].
These clinical categories of patients were therefore initially sup-
ported with EN via NGT and supplemental PN, then gradually the
PN was suspended and the EN was integrated with the resumption
of the basic diet orally.

Finally, in both critically and non-critically ill patients, carbohy-
drate intake was reduced, as the high-carbohydrate content in the
diet has been associated with worsening of ARDS due to the
increase in carbon dioxide production and consequent hypercap-
nia [25]. Additionally, ESPEN guidelines on clinical nutrition in the
ICU suggest using low-carbohydrate formulas to avoid insulin
resistance and hyperglycemia, which are frequently seen in criti-
cally ill patients [36].

The main limitation of the present protocol was that it was not
possible to validate it due to the lack of measurements during hos-
pitalization and at discharge. In fact, in our center, as in many
others in Italy, the hospital directives advocated to avoid excessive
contact with patients with COVID-19, due to the high risk for con-
tagion of health personnel. Moreover, it was not possible to collect
data from all patients admitted to the ICU due to their critical con-
dition. Furthermore, as the COVID-19 health emergency remains
ongoing in our hospital, we only have partial preliminary data on
patient adherence to the protocol and its effectiveness.

Another important limitation of the present study was the lack
of sample size calculation due to the evolving trend of the COVID-
19 pandemic that characterized the period of patient hospitaliza-
tion; therefore, the essential data for the calculation of the sample
size, such as a real and certain data of the infected population and
locoregional outcome data (i.e., mortality), were not available.

Conclusions

This protocol should not be considered as a guideline but is
intended to report the clinical experience of an Italian hospital heavily
affected by the pandemic emergency of COVID-19. The early imple-
mentation of appropriate nutritional strategies in these patients could
improve the evolution and clinical outcome of the disease.
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