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Objective: This study was designed to explore the impact of different scoring settings of
disease severity on the accuracy of screening by NRS2002.

Methods: Patients with severe COVID-19 who were admitted to our hospital from
January 26, 2020, to March 16, 2020, were enrolled in this study. The basic data, the scores
of the NRS2002 score sheet, and the serum prealbumin (PAB) level when these patients were
admitted were collected, and the reflection of NRS2002 scores under different disease
severity score settings to abnormal patients was analyzed.

Results: 1. When the severity of the disease was set to 0 points, four of the six hospitalized
patients with PAB levels below the lower normal limit were not screened out; 2. When the
severity was set to 1 point, two patients with COVID-19 who developed to a severe stage during
the treatment process were screened out, but three of the six hospitalized patients with PAB levels
below the lower normal limit at admission were not screened out; 3. When the severity of the
disease of a patient with severe COVID-19 and fever scored 2 points, and that of a patient without
fever scored 1 point, two patients with COVID-19 who developed to the severe stage during the
treatment process were screened out, and six patients who were hospitalized with PAB levels
below the lower normal limit at admission were also screened out.

Conclusion: When the severe degree of patients with COVID-19 and fever is rated as 2
points, and that of the patients without fever is rated as 1 point, it can more accurately reflect
the severity degree of patients with undernourishment.

Keywords: novel coronavirus pneumonia, severe patients, nutritional risk, NRS2002,
prealbumin

Introduction

The novel coronavirus pneumonia that started in Wuhan in December 2019
(COVID-19) spread rapidly worldwide, causing a world pandemic. The complica-
tion rate in severe cases is as high as 94.8%."* According to the diagnostic criteria
of the “Novel Coronavirus Infection Pneumonia Diagnosis and Treatment Plan
(Trial Seventh Edition),” COVID-19 can be divided into four types: mild, common,
severe, and critical.” So far, no clear and effective drugs have been found for
COVID-19, so the maintenance of the nutritional status of patients with severe
and critical COVID-19 must become an important “line of defense” for patients to
recover. The Nutrition Risk Screening 2002 (NRS2002) is a nutritional risk
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screening tool for inpatients proposed by Professor
Kondrup of Denmark. In 2002, it was recommended by
the European Nutrition Society as the preferred tool for
nutritional risk screening of inpatients. Its score includes
three parts: disease severity score, nutritional status score,
and age score.®’ Studies in China have also confirmed the
obvious superiority of NRS2002 in the nutritional risk
screening of hospitalized patients.* ' Nutritional interven-
tions based on NRS2002 implementation norms can effec-
tively reduce the rate of nosocomial infections and
improve the prognosis of patients.'!" The “Novel
Coronavirus (2019-nCoV) Pneumonia Diagnosis and
Treatment Quick Recommendation Guide (Standard
Edition)” also gives recommendations for the use of
NRS2002 for nutritional risk screening.'? According to
China’s guidelines and expert consensus, we have used
the NRS2002 scale recommended by the guidelines and
consensus to carry out nutritional risk screening and
assessment since the beginning of the COVID-19 epi-
demic. However, due to the particularity of the COVID-
19 epidemic, the disease severity score in the NRS2002
scale is not accurate and reliable at present. The rough use
of the existing severe pneumonia score may cause data
bias and lead to poor results. In this paper, we carried out
a retrospective study to explore the impact of different
scoring settings of disease severity on the accuracy of
screening by NRS2002.

Information and Methods

Subjects

According to the inclusion and exclusion criteria, 15
patients with severe COVID-19 who were admitted to
our hospital from January 26, 2020, to March 16, 2020,
were enrolled in this study.

Inclusion and Exclusion Criteria
Inclusion criteria: age >18 years old; no weight deficiency;
severe New Coronavirus pneumonia. (diagnostic criteria
reference Notification of the issuance of pneumonia diagno-
sis and treatment protocol for novel coronavirus infection)’
Exclusion criteria: tumor history, digestive system surgery
history, antibiotic use history within 3 months, immunosuppres-
sion (AIDS, glucocorticoid, immunosuppressant), primary car-
diac insufficiency, liver insufficiency, renal insufficiency,
pulmonary dysfunction.
The 15 patients included in this study were all healthy
people in the past.

Observation Indexes
Data collection process: after the outbreak in December 2019,
we found that the patients were under too much pressure, which
seriously affected their dietary intake. Due to the time differ-
ence between the onset and admission of most patients, there
were problems in the routine admission nutritional risk screen-
ing score. Novel coronavirus pneumonia was evaluated by the
“NRS2002 score”. We evaluated the severity of the disease in
the NRS2002 score according to the “light and ordinary” score
of 0. The “heavy and severe” group referred to the “severe
pneumonia” score of 2 points. But during the course of the
disease, we found that the definition of “severe and severe” in
new crown pneumonia was significantly different from that of
the previous severe pneumonia. There will be a major loophole
in the clinical and scientific research of nutritional risk screen-
ing using NRS2002. Therefore, we excluded the underage
patients and the patients with complications that may affect
the conclusion from the case bank, and finally included the data
of 15 patients. We wrote this article to remind the relevant
professionals in the field to pay attention to the research and
discussion in this direction and solve this problem.

The patients’ admission age, gender, pre-hospital ill-
ness time, NRS2002 score, PAB level at admission, and
illness recovery were collected.

Statistics Analysis

Statistical software SPSS20.0 was used for statistical ana-
lysis and plotting. Measurement data were expressed as
median and IQRs. Categorical variables are expressed and
compared with rates. The effect was evaluated according
to the screening rate.

Results

General Data

The medical data of 15 patients with severe COVID-19
who were diagnosed at admission were included. After
treatment, two of these 15 patients developed to severe
COVID-19, and no deaths occurred. General data are pre-
sented in Table 1, and respiratory indexes are presented in
Table 2.

Correlation Between NRS2002 Score and
PAB Level When Severe COVID-19

Severity Rated 0 Points
If the severity of severe COVID-19 was set to 0 points,

two of these 15 patients had NRS2002 scores of >3 points,
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Table | General Clinical Data of Patients

n Gender (n) Age (Years) BMI (kg/m?) Duration of Disease (Days) Concomitant Disease
Male Female Hypertension Diabetes
15 8 7 47.53 (38.4~64.53) 25.23 (22.84~27.33) 4.50 (2.32~5.643) 3 2

Table 2 Respiratory Related Indexes of Patients at Admission

n Respiratory Frequency Oxygen Saturation Arterial Partial Pressure of Oxygen/Oxygen Concentration
(Times/Min) (Resting State)
15 19.13 (18.84~20.32) 94.53% (90.12%~96.67%) 213.65 (173.65~265.14)

accounting for 13.33%. One of the two patients with
COVID-19 who developed to the severe stage during the
treatment process had an NRS2002 score of <3 points and
four of the six patients hospitalized with PAB levels below
the lower normal limit at admission were also not screened
out (Figure 1A and B).

If the severity of severe COVID-19 was set to 1 point, then
six of these 15 patients had NRS2002 scores of >3 points,
accounting for 40%. Two patients with COVID-19 who devel-
oped to the severe stage during the treatment process were
screened out, and three of the six patients hospitalized with
PAB levels below the lower normal limit at admission were

screened out, accounting for 50% (Figure 2A and B).
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Correlation Between NRS2002 Score and
PAB Level When the Severity of the Disease
of a Patient with Severe COVID-19 and
Fever Was Scored 2 Points, and That of

a Patient Without Fever Was Scored | Point

When the severity of the disease of a patient with severe
COVID-19 and fever was scored 2 points, and that of
a patient without fever was scored 1 point, then 11 of these
15 patients had NRS2002 scores of >3 points, accounting for
73.33%. Two patients with COVID-19 who developed to the
severe stage during the treatment process were screened out,
and three of the six patients hospitalized with PAB levels
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Figure | (A and B) Correlation between NRS2002 score and PAB level when severe COVID-19 severity is scored 0 points.
Notes: The red column bar indicates patients with COVID-19 who developed to the severe stage during the treatment process. The green scatter points are hospitalized
patients with PAB levels below the lower normal limit at admission, and the red column scatter points are patients with COVID-19 who developed to the severe stage during

the treatment process.
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Figure 2 (A and B) Correlation between NRS2002 score and PAB level when severe COVID-19 severity is scored | point.
Notes: The red column bar indicates patients with COVID-19 who developed to the severe stage during the treatment process. The green scatter points are hospitalized
patients with PAB levels below the lower normal limit at admission, and the red column scatter points are patients with COVID-19 who developed to the severe stage during

the treatment process.

below the lower normal limit at admission were screened out
(Figure 3A and B).

Discussion
COVID-19 is an acute respiratory infectious disease caused by
a novel coronavirus infection. Since it was discovered in
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Wuhan in December 2019, it has spread rapidly in China.
After the epidemic situation outbreak, all aspects of COVID-
19 were studied by scholars of respiratory illnesses, infections,
and viruses. The “Quick Recommendation and Guidelines for
the Diagnosis and Treatment of Pneumonia Caused by Novel
Coronavirus  (2019-nCoV) Infection (Standard Version)”
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Figure 3 (A and B) Correlation between NRS2002 score and PAB level when severe COVID-19 severity is scored 2 points.
Notes: The red column bar indicates patients with COVID-19 who developed to the severe stage during the treatment process. The green scatter points are hospitalized

patients with PAB levels below the lower normal limit at admission.
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recommends that nutritional risk screening and nutritional
intervention should be carried out using NRS2002 at admis-
sion. However, there is no public report of such data so far.

When patients with COVID-19 were first received, the
investigators found that most patients had obvious anorexia.
NRS2002 was used to carry out nutritional risk screening. The
score of disease severity of severe COVID-19 was initially set
as 2 points, and patients with NRS2002 scores of >3 points
were treated with diet and nutritional support education or diet
and oral nutrition supplement. All 15 patients recovered and
were discharged, and no deaths occurred. In the process of
diagnosis and treatment, the novel coronavirus pneumonia
severity score in the course of NRS2002 application was
reviewed. Combined with the “COVID-19 classification stan-
dard,” the disease severity score with 2 points in NRS2002
seemed to be inappropriate, so the literature was reviewed, and
a retrospective review was carried out preliminarily.

NRS2002 was proposed by Kondrup et al in Denmark
after analyzing 128 randomized controlled trial (RCT) stu-
dies. It is based on the following concepts: nutritional support
is suitable for patients with severe illness or severe malnutri-
tion who have increased nutritional needs, or patients with
a certain degree of disease severity and a certain degree of
malnutrition.”® However, NRS2002 has only specified
“chronic obstructive pulmonary disease (COPD), severe
pneumonia” in the disease severity score standard; there is
no evidence to support the scores of all types of COVID-19.
In this study, only the NRS2002 disease severity score of
severe COVID-19 was discussed initially.

Serum PAB is synthesized by hepatocytes, which is a carrier
protein. Its molecular weight is smaller than that of albumin.
The half-life is about two days. This protein is recognized as
one of the indexes that can better reflect the changes in short-
term nutritional status.'*'> Limited by conventional detection
conditions in this study, patients with serum prealbumin levels
lower than normal were defined as patients with abnormal
nutritional status, according to the different scoring standards
of NRS2002, and a preliminary analysis was carried out.

The first step of this study is that the NRS2002 disease
severity score of severe COVID-19 was set to 0 points.
Retrospective analysis revealed that only two of these 15
patients had NRS2002 scores of >3 points, accounting for
13.33%, and the NRS2002 score of one patient with COVID-
19 who developed to the severe stage during the treatment
process was less than 3 points (Figure 1A and B). Four of the
six patients hospitalized with PAB levels below the lower
normal limit at admission were not screened out (Figure 1A
and B). This suggests that setting the NRS2002 disease

severity score of severe COVID-19 as 0 points cannot reflect
the malnutrition of patients and also does not reflect the
patients with a poor prognosis. In the second step, the
NRS2002 disease severity score of severe COVID-19 was
set to 1 point to observe the effect. Retrospective analysis
revealed that when the NRS2002 disease severity score of
severe COVID-19 was set to 1 point, six of these 15 patients
had NRS2002 scores of >3 points, accounting for 40%. Two
patients with COVID-19 who developed to the severe stage
during the treatment process were screened out (Figure 2A and
B), and three of the six patients hospitalized with PAB levels
below the lower normal limit at admission were screened out,
accounting for 50% (Figure 2A and B). Although two patients
with COVID-19 who developed to the severe stage during the
treatment process were screened out under this condition, three
(50%) of six patients hospitalized with PAB levels below the
lower normal limit at admission were not screened out. Patients
with short-term malnutrition were not fully monitored.

COVID-19 is a type of viral pneumonia. If the score of
disease severity of all patients with severe COVID-19 is set as
2 points, the same as the score for patients with severe pneu-
monia, this is contrary to the results of RCT studies involved in
NRS2002. Therefore, Professor Kondrup’s NRS2002 contri-
bution was reviewed.'> We found that it is stated after the
disease severity (= stress metabolism), in addition to patients’
serious panic about COVID-19, the disease severity score of
some patients with fever was raised to 2 points, and the disease
severity score of the other patients was still set to 1 point, 11 of
these 15 patients had NRS2002 scores of >3 points, account-
ing for 73.33%. Two patients with COVID-19 who developed
to the severe stage during the treatment process were screened
out (Figure 3A and B), and all of the six patients hospitalized
with PAB levels below the lower normal limit at admission
were screened out (Figure 3A and B). Under this condition,
NRS2002 has monitored all patients with malnutrition and
poor prognosis.

In summary, According to the existing authoritative
guidelines and consensus recommendations, nutritional risk
screening is the first step for COVID-19 patients to receive
clinical nutritional support.'>'®!'” In the absence of high-
quality RCT research support, different disease severity
scores will screen out different populations. In mild cases,
it wastes human resources and material resources. In serious
cases, it will delay “opportunity for combat.” Therefore, we
should be careful when using NRS2002 for nutritional risk
screening. On the basis of the results of this study, the
investigators consider that patients with severe COVID-19
and fever should be rated as 2 points, and patients with severe
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COVID-19 without fever should be rated as 1 point, which
seems to be a better choice for patients who are undernour-
ished. When the disease severity score of severe pneumonia
in the NRS2002 score sheet is set to 2 points, the accuracy of
the later treatment plan and RCT evidence supports that
a uniform score of 1 for disease severity of patients with
severe COVID-19 seems very likely. It is expected that the
multi-center large sample data will illustrate the problem.
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