Check for
updates

Acute and Critical Care 2022 August 37(3):332-338
https://doi.org/10.4266/acc.2021.01830

WO

Acute and Critical Care

Association of nutrition risk screening 2002 and
Malnutrition Universal Screening Tool with COVID-19
severity in hospitalized patients in Iran

Ghazaleh Eslamian'*, Sohrab Sali**, Mansour Babaei’, Karim Parastouei’, Dorsa Arman Moghadam*

'Department of Cellular and Molecular Nutrition, Faculty of Nutrition and Food Technology, National Nutrition and Food Technology Research Institute, Shahid
Beheshti University of Medical Sciences, Tehran; ’Health Research Center, Life Style Institute, Bagiyatallah University of Medical Sciences, Tehran; *Health
Management Research Center, Bagiyatallah University of Medical Sciences, Tehran; 4Department of Nutrition, School of Medical Sciences and Technologies,

Science and Research Branch, Islamic Azad University, Tehran, Iran

Background: Malnutrition affects normal body function and is associated with disease severity
and mortality. Due to the high prevalence of malnutrition reported in patients with coronavirus
disease 2019 (COVID-19), the current study examined the association between malnutrition and
disease severity in hospitalized adult patients with COVID-19 in Iran.

Methods: In this prospective observational study, 203 adult patients with COVID-19 verified by
real-time polymerase chain reaction test and chest computed tomography were recruited from
those admitted to a university hospital in Iran. To determine COVID-19 intensity, patients were
categorized into four groups. Malnutrition assessment was based on the Malnutrition Universal
Screening Tool (MUST) and nutrition risk screening score (NRS-2002). An ordinal regression model
was run to assess the association between malnutrition and disease severity.

Results: In the studies sample of Iranian patients with COVID-19, 38.3% of patients had severe
COVID-19. According to NRS-2002, 12.9% of patients were malnourished. Based on MUST, 2% of
patients were at medium, and 13.4% of patients were at high risk of malnutrition. Malnutrition
was associated with a higher odds of extremely severe COVID-19 according to NRS-2002 (odds
ratio, 1.38; 95% confidence interval, 0.21-2.56; P=0.021).

Conclusions: Malnutrition was not prevalent in the studies sample of Iranian patients with
COVID-19; however, it was associated with a higher odds of extremely severe COVID-19.

Key Words: COVID-19; Iran; malnutrition; Malnutrition Universal Screening Tool; nutrition risk
screening score

INTRODUCTION

Nutrition has a vital role in proper immune function [1], and consequently, malnutrition has
been shown to be associated with impaired normal body function [2], such as disease severity
in patients with respiratory viral infections [3], influenza severity [4], and mortality [5]. Coro-
navirus disease (COVID-19), is primarily a respiratory viral disease known as severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection [6]. Based on the literature, mal-
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nutrition is prevalent in patients with COVID-19 [7-9]. During
the acute inflammatory response to the SARS-Cov-2 infection,
muscle protein is utilized to make inflammatory markers such
as C-reactive protein, ferritin, tumor necrosis factor-alpha, and
interleukin family factors [10]. So, the malnourished condition
is associated with impaired immune response [11]. Age, com-
munity-acquired pneumonia, and hospital-acquired pneu-
monia are malnutrition risk factors in patients with COVID-19
[9]. Surprisingly, a compromised cellular immune system may
operate as a protective factor against severe SARS-Cov-2 infec-
tion due to a lack of T-cell activation. Hyperimmune response
and consequent cytokine storm are often linked with severe
COVID-19, and this might be “balanced” by the impaired im-
mune response seen in individuals with malnutrition-induced
leptin deficit [12].

The Malnutrition Universal Screening Tool (MUST) is a
score used to determine the risk of malnutrition. This score
is calculated using three parameters: body mass index (BMI)
upon presentation, percentage of total body weight lost in the
preceding 3-6 months, and presence of acute illness in the
preceding 5 days [13]. Nutrition risk screening score (NRS-
2002) is another approach for nutritional risk assessment. It
contains three variables: the severity of the illness, nutritional
state, and age [14].

Given what has been said, there is a need for more studies
to assess the association between malnutrition and disease
severity in patients with COVID-19. In addition, based on the
best of our knowledge, no study has examined the connection
between malnutrition and disease severity in these patients in
Iran. Therefore, this study aimed to examine the association
between malnutrition with disease severity and clinical out-
comes in adult patients with COVID-19 using NRS-2002 and
MUST scoring tools.

MATERIALS AND METHODS

Study Setting and Population

This is a single-center, prospective, observational, sex-matched
study on the patients admitted to the Baqiyatallah Hospital
from October 2021 to November 2021 in Tehran, Iran. Accord-
ing to previous studies, the prevalence of malnutrition in hos-
pitalized patients based on NRS-2002 in Iran is about 40% [15].
By considering 95% of the confidence interval (CI) and d=0.07,
the sample size was calculated, 184 patients. All admissions to
the COVID ward were checked using the hospital’s electronic
database. Patients aged 18 years and older with COVID-19
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KEY MESSAGES

= Although coronavirus disease 2019 (COVID-19) is related
to a catabolic inflammatory condition, the majority of
patients with COVID-19 were not malnourished in this
study.

= Malnutrition was associated with a higher chance of ex-
tremely severe COVID-19.

= It is not obvious that severe COVID-19 causes malnutri-
tion or it is a risk factor for disease severity.

verified by real-time polymerase chain reaction test and chest
computed tomography (CT) were included in the research.
Patients who were unable to obey directions, answer ques-
tions, stand to be weighed, need maternity or psychiatric care,
had missing data from their medical records (e.g., no total
lymphocyte count or serum albumin findings), breastfeeding/
pregnant women, and those who did not want to enter the
study for any reasons were not included in this study. Two
hundred and three patients who met the study’s criteria were
called to participate and provided written informed permis-
sion. Patients’ birthdate, sex, medical history (type 2 diabetes
mellitus, hypertension, cardiovascular disease, respiratory dis-
ease, chronic kidney disease, cancer, gastrointestinal disease,
surgery history, fever, dyspnea, anorexia, and lethargy) were
obtained from their medical records. Height and weight were
also measured on admission. The BMI was computed by di-
viding the individual’s weight in kilograms by the square of the

individual’s height in meters.

COVID-19 and Laboratory Assessments

Laboratory assessments included white blood cell, red blood
cell, lymphocytes (%), hemoglobin (Hb), platelet, C-reactive
protein (CRP), lactate dehydrogenase (LDH), Ferritin, D-di-
mer, and creatine phosphokinase test (CPK). Individuals had
their antecubital veins punctured to get venous blood in the
morning. Ethylenediaminetetraacetic acid (EDTA)-containing
tubes were used to collect blood samples, maintained at room
temperature for 15 to 30 minutes. At 4°C, plasma was centri-
fuged for 10 minutes at 3,000 rpm. The serum collected was
thus kept at -20°C until it was time for testing in the laboratory.

To define COVID-19 intensity, patients were categorized into
four groups based on the clinical symptoms and laboratory test
results. For mild, the symptoms are mild, and the patient does
not have pneumonia according to the CT-scan. For common,
the patient has a fever, respiratory problems, and other symp-
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toms and has mild pneumonia due to CT scan. For severe, the
patient has one of the following conditions: (1) shortness of
breath: >30 breaths per minute, (2) pulse oxygen saturation
<93% at the resting state, or the ratio of arterial blood oxygen
pressure (Pa0,) to oxygen concentration (FIO,) less than 300
mm Hg. For extremely severe, the patient has at least one of
the following conditions: (1) respiratory failure and need for
the mechanical ventilator, (2) shock or (3) combined organ
failure and the need for further monitoring in an intensive care
unit (ICU) [16].

Malnutrition Assessments

The NRS-2002 ranges from 0 to 7. Based on NRS-2002, pa-
tients were categorized into two groups: those with NRS-2002
<3 have been stated as normal (no risk of malnutrition), and
those with >3 have been stated as nutritionally at risk (patients
with malnutrition). NRS-2002 has been approved, validated,
and used extensively to screen nutritionally at-risk hospital-
ized patients [17-19]. The MUST score determines malnutri-
tion risk by three independent criteria: current weight by using
BMI, unwanted weight loss, and acute disease effect that has
induced not receiving food for more than 5 days. According to
the total score, patients were defined as low risk of malnutri-
tion (score=0), medium risk of malnutrition (score=1), or high
risk of malnutrition (score >2) [20].

Statistical Analysis

IBM SPSS was used to do statistical analysis (version 20; IBM
Corp., Armonk, NY, USA). A P<0.05 was considered statisti-
cally significant. All P-values were considered two-tailed. The
Kolmogorov-Smirnov test, histogram, and Q-Q plot were used
to assess the normality of the continuous data. The median
(Q1-Q3) was used to convey quantitative data, whereas qual-
itative data were presented as numbers (percent). Analysis of
the distribution of categorical variables was done using the
chi-square test; the Mann-Whitney test was used to examine
the distribution of non-normal variables. Quantitive variables
across COVID-19 intensity were examined by analysis of co-
variance. To examine the association between malnutrition
and COVID-19 intensity, an ordinal regression model was run.
The categories for COVID-19 intensity and malnutrition scores
have been mentioned. As an exception for MUST, due to the
small number of patients in the moderate malnutrition cate-
gory, those with a MUST score >1 are defined as patients with
medium/high risk of malnutrition.
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Ethical Statement

The research was conducted according to the Helsinki Dec-
laration and its later revisions. The Ethics Committee of Baqi-
yatallah University of Medical Sciences authorized the present
study (ethic code: IR.BMSU.RETECH.REC.1399.481), and be-
fore being included in the investigation, all patients gave their
written informed.

RESULTS

Of the 203 participants who entered the study, two were ex-
cluded due to lack of information, and finally, 201 patients
were included for analysis. 24 (11.9%) of participants had mild
COVID-19, whereas 59 participants (29.4%) had moderate, 77
participants (38.3%) had severe, and 41 patients (20.4%) had
extremely severe disease (Figure 1). According to the NRS-
2002, 175 patients (87.1%) had no risk of malnutrition, and
26 patients (12.9%) were malnourished. Of those with mal-
nutrition, 61.5% and 38.5% were hospitalized at a non-inten-
sive unit and ICU, respectively. Based on MUST, 170 patients
(84.6%) were at low risk of malnutrition, while 4 (2%) of them
were at medium risk, and 27 patients (13.4%) were at high risk.
Nearly 58 % of patients with medium/high risk of malnutrition
were admitted to ICU, based on MUST.

Baseline characteristics of patients have shown in Table 1
according to the COVID-19 intensity. A significant difference
according to age was seen between COVID-19 intensity cat-
egories, and patients with extremely severe COVID-19 were
older than others (P=0.001). There was also a significant
difference in the distribution of patients according to the hos-

253 Patients with COVID-19 admitted to the hospital
extracted using the hospital's electronic database

17 Patients aged less than 18 years

12 Critically ill patients who were not able to be
measured for weight and height

9 Lactating/pregnant women

12 Those who did not want to enter the study for
any reason

v

203 Eligible patients included in the study

Figure 1. Flow diagram for patients recruitment. COVID-19: coronavirus
disease 2019.
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Table 1. Baseline characteristics of patients with COVID-19 according to COVID-19 intensity

T

Characteristic Mild (n=24) Common (n=59) Severe (n=77) Extremely severe (n=41)  P-value
Male 15 (62.5) 30(50.8) 32 (41.6) 24 (58.5) 0.184°
Age (yr) 46 (40-57) 48 (35-60) 54 (46-61) 59 (49-70.5) 0.001¢
Hospitalization ward, ICU 0 0 4(52) 23 (56.1) <0.001°
Type 2 diabetes mellitus 2(8.3) 12 (20.3) 21(27.3) 14 (34.1) 0.097°
Hypertension 7 (30.4) 12 (20.3) 23(29.9) 18 (43.9) 0.095°
Cardiovascular disease 2(8.3) 5(8.5) 11 (14.3) 10 (24.4) 0.143°
Respiratory disease 3(12.5) 1(1.7) 3(3.9) 2 (4.9) 0.176°
CKD 3(12.5) 4(6.8) 3(3.9) 3(7.3) 0.199"
Cancer 1(4.2) 1(1.7) 1(1.3) 0 0.542°
Surgery history 4(16.7) 8(13.6) 10 (13.0) 10 (24.4) 0.308°
Fever 3(12.5) 49 (83.1) 52 (67.5) 28 (68.3) <0.001°
Dyspnea 13 (54.2) 39 (66.1) 55 (71.4) 37(90.2) 0.009°
Anorexia 7(29.2) 23 (39.0) 32 (41.6) 20 (48.8) 0.473°
Lethargy 8(33.3) 30 (50.8) 33 (42.9) 26 (63.4) 0.074°
Gastro symptom 12 (50.0) 26 (44.1) 30(39) 13 (31.7) 0.467°
Wt at the start of the COVID-19 (kg) 89 (81.5-101.5) 84 (74.0-96.0) 85 (76.0-95.0) 87 (76.0-104.0) 0.429°
Wt at the end of the COVID-19 (kg) 85.5(77.0-96.5) 80 (74.0-90.0) 80 (73.0-91.5) 82 (73.0-89.0) 0.574°
BMI during COVID-19 (kg/mz) 309 (28.1-329) 28.1 (25.6-30.5) 29.3 (26.7-31.7) 27.8 (24.9-32.1) 0.321°
Wt loss during COVID-19 (kg) 3.5(1.2-6.0) 3.00 (0-6.0) 3(0-8.0 5(1.0-11.0) 0.031°
Hb-0, (%) 94 (93.0-95.75) 95 (93.0-96) 90 (87.0-91) 88 (84.0-90.5) <0.001°
WBC (/ul) 5.60 (4.20-8.00) 5.40 (4.50-7.60) 5.60 (4.50-8.80) 7.10 (4.85-9.85) 0.695°
RBC [x106/p|] 5.12 (4.69-5.54) 5.00 (4.56-5.36) 4.83 (4.46-5.17) 459 (4.36-5.30) 0.642°
Hb (g/dl) 14.8 (13.0-15.7) 14 (12.7-15.1) 13.6 (12.6-14.6) 13.5(11.8-15.2) 0.617¢
PLT [X103/p|] 198.5 (130.7-241.2) 172 (131.0-237.0) 189.5 (157.5-245.0) 184 (163.0-231.5) 0.911°
CRP (mg/L) 13.8 (5.5-27.5) 27.9 (14.1-44.5) 41.6 (24.4-63.9) 40.6 (25.4-66.7) <0.001°
LDH (U/D) 573 (500.1-633.7) 620 (499.0-724.0) 624 (554.5-801.0) 758 (569.0-882.5) 0.015°
Ferritin (ng/ml) 179.2 (128.5-363.9) 230 (175.3-427.1) 388.7 (218.1-575.2) 499.3 (405.1-683.7) <0.001°
D-dimer (ng/ml] 0.31(0.30-0.33) 0.75 (0.59-0.9) 0.70 (0.6-0.8) 0.63 (0.5-1.0) 0.005°
CPK (U/L) 122 (106.8-130.5) 90.5 (69.0-171.0) 187 (109.5-313.5) 136.5 (83.5-195.0) <0.001°

Values are presented as number (%) or median (range).

COVID-19: coronavirus disease 2019; ICU: intensive care unit; CKD: chronic kidney disease; Wt: weight; BMI: body mass index; Ho-O,: haemoglobin-oxygen;
WBC: white blood cell; RBC: red blood cell; Ho: hemoglobin; PLT: platelet; CRP: C-reactive protein; LDH: lactate ehydrogenase; CPK: creatine phosphokinase test.
Using “chi-square test, "Fisher's exact test, or “analysis of covariance as appropriate.

pitalization ward, fever experience (P<0.001), and dyspnea
(P=0.009). Patients with extremely severe COVID-19 had the
most weight loss during the disease persistence (P=0.031).
The haemoglobin-oxygen (Hb-0,) was significantly lower in
those with extremely severe COVID-19 (P<0.001). CRP and
CPK were significantly higher in those with severe COVID-19
(P<0.001). Besides, those with extremely severe COVID-19 had
significantly higher ferritin (P<0.001) and LDH (P=0.015).
Table 2 shows the association between malnutrition scores
and COVID-19 intensity among Iranian COVID-19 patients.
The association between malnutrition and COVID-19 inten-
sity showed that nutritionally at risk patients based on NRS-
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2002 had more than 2 times higher odds for extremely severe
COVID-19 in crude model (odds ratio [OR], 2.14; 95% ClI,
1.29-2.98; P<0.001). After adjusting for confounding variables
including age, hospitalization ward, fever, dyspnea, weight loss
during COVID-19, Hb-0,, CRP, LDH, ferritin, D-dimer, and
CPK, odds for extremely severe COVID-19 baceme 1.38 times
higher in malnourished patients (OR, 1.38; 95% CI, 0.21-2.56;
P=0.021). Based on the MUST score, patients who were at me-
dium/high risk of malnutrition, had significantly higher odds
for extremely severe COVID-19 in the crude model (OR, 2.29;
95% CI, 1.48-3.10; P<0.001), however this association was not
significant after adjusting for confounders (OR, 1.08; 95% CI,
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Table 2. Ordinal regression (stepwise manual) with COVID-19 intensity as the dependent variable

Predictor SE df OR (95% Cl) P for trend

NRS-2002 Crude 0.432 24.433 1 2.14(1.29 t0 2.98) <0.001
Adjusted model 0.600 5.323 1 1.38 (0.21 to 2.56) 0.021

MUST Crude 0.412 1 2.29 (1.48 t0 3.10) <0.001
Adjusted model 0.577 3.473 1 1.08 (-0.56 to 2.21) 0.062

COVID-19: coronavirus disease 2019; SE: standard error; OR: odds ratio; Cl: confidence interval; NRS-2002: nutrition risk screening score; MUST: Malnutrition

Universal Screening Tool.

-0.56 to 2.21; P=0.062).

DISCUSSION

In this study, we found that most hospitalized patients with
COVID-19 were not nutritionally at risk based on NRS-2002
and MUST. The majority of malnourished patients diagnosed
by NRS-2002 were in the non-intensive unit. However, the
majority of malnourished patients, according to MUST, were
admitted to ICU. In contrast, according to Bedock et al. [7],
42.1% of patients with COVID-19 had malnutrition, and 18.4%
were severely malnourished, and most malnourished patients
were from ICU admitted patients. In another study, Li et al. [8]
reported a high prevalence of malnutrition in elderly patients
with COVID-19 using Mini Nutritional Assessment. During
the acute inflammation caused by COVID-19, that defined by
elevated inflammatory markers including CRP, degradation of
muscle proteins is an important reason for malnutrition [10].
In the current study, patients with severe and extremely severe
COVID-19 had higher CRP. It is reported that CRP may be as-
sociated with the development of COVID-19 [21,22].

The study showed a significant association between malnu-
trition and extremely severe COVID-19. Kurtz et al. [23] report-
ed that a previous diagnosis of malnutrition is associated with
severe COVID-19. On the other hand, severe COVID-19 may
remain a risk factor for long-lasting malnutrition, and nutri-
tion support should be addressed in these patients, especially
those admitted to ICU [24]. Malnutrition in hospitalized pa-
tients is directly associated with length of hospitalization and
mortality [25-27]. Malnutrition causes immune-enhancing
trace elements deficiency, which worsens the immune system
function [28]. Besides, COVID-19 is associated with symptoms
including anorexia, and fewer than all lead to catabolic status,
muscle waste, and weight loss [29].

The current study has some limitations. Being single-center
would cause selection bias. We did not consider some risk
factors, including serum albumin, physical activity, and di-
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etary intakes. No nutritional screening tool is considered the
accepted gold standard for the assessment of nutritional status
[30]. However, Velasco et al. showed NRS-2002 and MUST
should be used to screen for nutritional status at admission
in hospitalized patients [31]. It would be better to use Global
Leadership Initiative on Malnutrition-specific metrics to diag-
nose malnutrition [32]. Although the study was sex-matched,
it would be better to consider age as another matching factor.
The sample size may have caused insufficient power for ex-
amining the association between malnutrition and COVID-19
intensity. However, the study had some strengths. To our
knowledge, it was the first study in Iran to assess the associa-
tion between malnutrition diagnosed by NRS-2002 and MUST
with COVID-19 intensity.

To bring together, although the prevalence of malnutrition
was low in the study population, malnutrition was directly
associated with extremely severe COVID-19. According to the
study design, it is unclear whether malnutrition was caused by
extremely severe COVID-19 or was a factor leading to it. How-
ever, considering the nutritional status of patients, especially
the elderly, is an important factor in decreasing mortality and
morbidity.
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