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Background: Malnutrition causes diverse alterations in the immune system, and COVID-19 is an infection
affecting the immune system, consequently leading to malnutrition.

Aims: This study aimed to investigate the use of prognostic nutritional index (PNI) and selected in-
flammatory indices for malnutrition screening among COVID-19 hospitalized patients.

Material and methodology: This is a single-center retrospective study that enrolled 289 hospitalized COVID-

f;ef}l}:/rg:ﬂz:tion 19 patients between 1st January to 30th April 2021, their median age was 59 years. Demographic and
Malnutrition biochemical data were collected from patients’ records. The PNI, platelet-to-lymphocyte ratio (PLR), neu-

Inflammatory indices trophil-to-lymphocyte ratio (NLR), and an early warning score to predict mortality risk (ANDC) were cal-
PNI culated. Univariate and multivariate logistic regression analyses were performed. A P-value of < 0.05 was
COVID-19 considered statistically significant.
Results: about 30 % of patients were admitted to the intensive care unit (ICU), and ICU patients had sig-
nificantly higher levels of white blood cell (WBCs) count, neutrophils, C-reactive protein (C-RP), and b-
dimer (P < 0.05). On the other hand, they had significantly lower levels of lymphocytes and serum albumin
(P < 0.001; for both). Those with high ANDC scores were more likely to develop severe conditions affecting
nutritional status compared to non-ICU (OR = 1.04, 95 % CI:1.014-1.057; P < 0.001). ANDC showed good
discrimination ability with an AUC of 0.784 (cut-off value > 68.19 score).
Conclusion: It is suggested that ANDC could be used as a predictor for nutritional status and severity in
COVID-19 hospitalized patients.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health
Sciences. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0/).

Introduction pneumonia with life-threatening complications, including complex

and mixed pulmonary conditions and multiorgan failure that can

Coronavirus disease 2019 (COVID-19) is a life-threatening re-
spiratory disease, and it was recognized by the WHO as a pandemic
in 2020 [1]. Patients with COVID-19 have a wide range of clinical
manifestations, ranging from asymptomatic disease and mild, self-
limiting respiratory illness with nonspecific symptoms to severe

Abbreviations: PNI, prognostic nutritional index; ANDC, an early warning score to
predict mortality risk; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lym-
phocyte ratio; ICU, The intensive care unit; C-RP, C-reactive protein
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lead to death [1-3]. The physiological and immunological mechan-
isms that cause COVID-19 clinical traits have not yet been fully
elucidated to allow for adequate therapeutic identification and
planning of successful therapies [4]. Also, 10-20 % of patients diag-
nosed with COVID-19 require critical care, which places a huge
burden upon healthcare facilities [5]. A post-COVID syndrome, also
known as Long COVID-19, is one of the dreaded COVID-19 sequelae.
It is defined as the persistence of signs and symptoms in COVID-19
survivors, and it usually manifests three months after the initial
infection with symptoms that last at least two months and cannot be
accounted for by any other condition. According to research on the
prevalence of post-COVID-19 symptoms, between 30 % and 50 % of
people who recover from a COVID-19 infection experience persistent
symptoms that can last up to a year. Up to 42 % of infected patients
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also experienced long COVID-19 symptoms, which are linked to a
worse health-related quality of life [6,7].

COVID-19 triggers an inflammatory response, thus, controlling
the inflammatory response seems to be an essential strategy in
combating the virus [8]. The practical prognostication of critically ill
patients with COVID-19 may result in optimizing the allocation of
healthcare resources [9,10]. In this regard, Mehta, and colleagues
(2020) reported that all patients with severe COVID-19 should be
screened for hyper-inflammation [11].

Curiously, malnutrition causes the most diverse alterations in the
immune system, suppressing the immune response and increasing
the susceptibility to infections such as COVID-19 [8,12,13]. Many
studies underlined the fact that elderly patients and those with co-
morbidities are the most vulnerable to death and at risk of mal-
nutrition [14]. Moreover, recent evidence has shown that
malnutrition is a critical prognostic factor in many different diseases,
including autoimmune diseases [15]. Interestingly, high degrees of
malnutrition correlates with high levels of inflammation [16],
highlighting the role of malnutrition risk screening and its prog-
nostic value for COVID-19 patients. Numerous studies found that
hospitalized patients had a high prevalence of symptoms related to
nutritional status such as loss of appetite, nausea, vomiting, diar-
rhea, dysphagia, fatigue, loss of smell and taste), malnutrition, mi-
cronutrient deficiencies, and obesity, all of which were linked to an
increased risk of mortality and morbidity [17]. According to a sys-
tematic review [18], hospitalized COVID-19 patients had a pooled
prevalence of malnutrition of 49.1 %, and their mortality risk was 10
times higher than that of well-nourished patients. Additionally,
many systemic reviews and observational studies revealed that
malnutrition among critically sick patients can reach 70 % and that it
is substantially correlated with death, length of stay in the hospital,
and time spent on mechanical ventilation [18].

There is no standard nutritional screening tool or specific method
for the assessment of nutritional status in COVID-19 patients [19].
The dysregulation of immune response and inflammation is a sig-
nificant component of COVID-19 pathogenesis. The association be-
tween several inflammatory indices such as C-RP, hypoalbuminemia,
neutrophil-to-lymphocyte ratio (NLR), and platelet-to-lymphocyte
ratio (PLR) have been associated with disease severity and increased
mortality rate among COVID-19 patients [20,21].

Recently, the prognostic nutrition index (PNI) has been proposed
as a method for quantifying the immune status, as it consists of
easily accessible biochemical parameters, including serum albumin
level and total lymphocyte count [22-24]. It was used as an indicator
of the severity of COVID-19 [25], and also, it was used as a predictor
of mortality in hospitalized COVID-19 patients [26]. Moreover, the
PNI could reflect the nutritional and inflammatory status more
broadly in COVID-19 patients [27]. Another indicator was proposed
by Weng and his colleagues depending on four predictors including
age, NLR, p-dimer, and CRP; the summation of these predictors is
named ANDC (an early warning score to predict mortality risk).
Patients with low ANDC scores (< 59) were classified as having a low
death probability risk [27]. Additionally, ANDC was used as a death
predictor in hospitalized COVID-19 malignancy cases [28].

Although studies documented the relationship between in-
flammation and malnutrition in COVID-19 patients [29], the use of
inflammatory indices as malnutrition predictors is still uncommon.
Therefore, the present study aimed to investigate the role of PNI and
selected inflammatory indices as malnutrition screening indices in
predicting malnutrition in hospitalized COVID-19 patients, which is
reflected by their condition severity.
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Materials and methods
Study design and settings

This study is a retrospective observational study in an accredited
hospital in Jordan. COVID-19 was confirmed by nasal polymerase
chain reaction (PCR). Confirmed COVID-19 adult patients were in-
cluded after being admitted to the hospital. All patients had a clear
clinical outcome of either hospital discharge or death. COVID-19
severity upon hospital admission was defined based on the fifth
version of the National Health Commission Guideline on the
Management of Novel Coronavirus Pneumonia. A total of 289 pa-
tients who were admitted to the hospital with COVID-19 were en-
rolled in this study between 1st January to 30th April 2021. Patients
younger than 18 years old, pregnant, and lactating women were
excluded.

Data collection

Demographic, symptoms, past medical history, laboratory re-
sults, duration of hospital stay, ICU admission, and in-hospital
mortality were obtained retrospectively from patients’ electronic
medical records. The electronic medical records of all enrolled pa-
tients were reviewed and needed data were extracted. Laboratory
test results of WBCs, neutrophils, lymphocytes, and platelet counts,
as well as serum albumin, C-RP, and p-dimer, were obtained from
electronic medical records on admission. The selected inflammatory
indices which are considered a potential malnutrition predictors
included: PNI, ANDC, NLR, and PLR. PNI was calculated as serum
albumin (g/L) + 5 x lymphocyte count (10° /L) [25]. ANDC was cal-
culated as (1.14 x age - 20) (years) + 1.63 xNLR + 5.00 x p-dimer (mg/
L) + 0.14 x C-RP (mg/L) [27]. Also, NLR and PLR were calculated.

Ethical approval of the study protocol

The study protocol was reviewed and approved by the institu-
tional review board of The Hashemite University (No.1/14/2020/
2021) and by the Helsinki Declaration. The requirement for written
consent was canceled due to the retrospective design of the study.

Statistical analysis

Data were analyzed using IBM SPSS Statistics (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY:
IBM Corp). Shapiro-Wilk test was used to verify the normality of
variables. Normally distributed continuous variables were expressed
as means + standard deviations, while non-normally distributed
variables were shown as medians with interquartile ranges. Chi-
square () test was performed for categorical variables and pre-
sented as frequencies and percentages ( %). Independent-samples t-
test and Mann-Whitney U test were performed. Significant in-
dependent variables which not included in the malnutrition
screening indices calculations were tested for multicollinearity. The
variance inflation factor (VIF) was performed, and no problem was
detected with an overall VIF< 2 [30]. Univariate and multivariate
logistic regression analyses were performed to examine the de-
terminants of transferring COVID-19 patients from hospital wards to
the ICU. Then, we performed receiver-operating characteristic (ROC)
curve analyses to determine the discriminatory power of the nutri-
tional screening tool ANDC as a classifier for malnutrition presence.
Next, we calculated the area under the curve (AUC) to detect the
discriminatory power of the index and the optimal cut-off point was
recognized. Findings with a P-value of < 0.05 were considered sta-
tistically significant.
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Baseline demographics and clinical characteristics of the study population stratified by COVID-19 severity.

Variable All COVID-19 Severity p-value
(n = 289) Icu Non-ICU
(n=288) (n=201)
Age, median (IQR), years 59 (48.5-71) 69 (59-77) 54 (44.5-65) < 0.001
Hospital admission, median (IQR), days 8 (5.5-12) 12 (8-19) 7 (5-10) < 0.001
Gender, n (%)
Male 175 (60.6) 53 (30.3) 122 (69.7) 0.94
Female 114 (39.4) 35(30.7) 79 (69.3)
In-hospital Mortality, n (%)
Yes 42 (14.5) 41 (97.6) 1(2.4) < 0.001
No 247 (85.5) 47 (19) 200 (81)
Symptoms in admission, n (%)
Fever 214 (74) 67 (31.3) 147 (68.7) 0.592
Cough 229 (79.2) 66 (28.8) 163 (71.2) 0.24
Diarrhea and/or vomiting 61 (21.1) 10 (16.4) 51 (83.6) 0.007
Anorexia 133 (46) 38 (28.6) 95 (71.4) 0.522
Dyspnea 245 (84.8) 80 (32.7) 165 (67.3) 0.055
Fatigue 266 (92) 81 (30.5) 185 (69.5) 0.999
Comorbidities, n (%)
Diabetes 102 (35.3) 39 (38.2) 63 (61.8) 0.034
Hypertension 146 (50.5) 62 (42.5) 84 (57.5) < 0.001
Cardiovascular diseases 89 (30.8) 41 (46.1) 48 (53.9) < 0.001
Renal diseases 28 (9.7) 16 (57.1) 12 (42.9) 0.001
Cancer 10 (3.5) 4 (40) 6 (60) 0.504
Multi-comorbidities 125 (43.3) 56 (44.8) 69 (55.2) 0.061

Results
Baseline characteristics among COVID-19 in-hospital patients

A total of 289 patients who were admitted to the hospital with
COVID-19 were enrolled in this study. With an ICU admission rate of
roughly 30 % of the study population, 88 of these patients were
classified as the "ICU" group at any point during their hospital stay,
while the remaining 201 patients were categorized as the "non-ICU"
group. Their demographic and clinical characteristics are listed in
Table 1. The median age of the study population was 59 (48.5-71
years) and about 61 % of the enrolled patients were males. The pa-
tients requiring ICU care were noted to be significantly older (69 vs.
54 years, P < 0.001) and to require a longer duration of stay (12 vs. 7
days, P < 0.001) than the patients that did not require an intensive
level of care. Total in-hospital death was 42 (14.5 %) patients in the
study population, 41 patients of them were admitted to the ICU
(P < 0.001). Having diarrhea and/or vomiting as one of the initial
symptoms was found to be significant in non-ICU patients (P
0.007). The proportions of diabetes, hypertension, and cardiovas-
cular diseases were significantly different between the two groups
(P < 0.05) with more frequencies among the non-ICU group. On the
other hand, patients with renal diseases were found to be sig-
nificantly more frequent in the ICU group (571 % vs. 42,9 %,
P =0.001).

ICU-admitted patients showed significantly higher: WBCs (8.45
vs. 6.80 x109 /L, P = 0.001), neutrophils count (7.41 vs. 5.36 x10° /L,
P < 0.001), C-RP (11.34 vs. 8.61 mg/L, P = 0.021), and p-dimer (526.0
vs. 280.5 ng/L, P = 0.005) at admission. While lymphocyte count and
serum albumin were significantly lower among ICU patients (0.64 vs.
0.96 x10° /L, P < 0.001; and 34.00 vs. 37.00 g/L, P < 0.001, respec-
tively) as shown in Table 2.

Table 2 shows the malnutrition screening indices and their re-
lation to COVID-19 severity, it was found that PNI was significantly
lower in the ICU patients as compared to non-ICU patients (37.26 vs.
41.29, P < 0.001), the other three indices (PLR, NLR, and ANDC) were
significantly higher among the ICU patients (339.68 vs. 243.06,
P < 0.001; 11.63 vs. 5.93, P < 0.001; and 80.33 vs. 55.14, P < 0.001,
respectively).

282

Association between malnutrition screening indices and COVID-19
severity

Table 3 shows a univariate and multivariate logistic regression
analysis for malnutrition screening indices. In univariate analysis,
PNI, PLR, NLR, and ANDC were strongly associated with COVID-19
severity (PNI = 0.91, P < 0.001; PLR = 1, P = 0.008; NLR = 1.06,
P < 0.001; ANDC = 1.04, P < 0.001).

The multivariate logistic regression analysis showed that ANDC
was an independent predictor for COVID-19 severity and patients
with higher ANDC scores were more likely to get worse conditions
(OR = 1.04, CI:1.014-1.057; P < 0.001).

Predictive value of ANDC

The values of ANDC in the prediction of the disease course and
disease severity were analyzed with the ROC curve and found to be
statistically significant (p < 0.001). The ROC curves and the AUC in
detecting the predictive abilities of ANDC for COVID-19 severity
among our study population are presented in Table 4 and Fig. 1.

In general, the ability to predict the severity of COVID-19 is
considered to be well done by ANDC which showed good dis-
crimination ability with an AUC of 0.784. In addition, we found that,
when the cut-off value was taken as> 68.19 ANDC score, it was
found to have 76.14 % sensitivity and 73.13 % specificity for predic-
tion of the disease severity and ICU admission (Table 4), and the
probability of being admitted to the ICU found to be 8.5 times higher.

Discussion

Several studies have confirmed the effect of inflammation on
nutritional status, as well as the effect of nutritional status on the
development of inflammation. The past findings concluded that in-
flammatory indices (NLR, PLR, PNI, and ANDC) were a predictor of
disease severity in COVID-19 patients [22,31,32], but in this study,
we combined them all to find out the best malnutrition screening
predictor. Many studies underlined the fact that malnutrition is a
critical prognostic factor in many diseases, including autoimmune
diseases and infectious diseases [15,25]. Curiously, high levels of
malnutrition had been correlated with high levels of inflammation
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Table 2
Biochemical characteristics and Malnutrition screening indices of the study population stratified by COVID-19 severity.
Variable Total COVID-19 Severity p-value
ICU Non-ICU
White blood cell count, median (IQR), x 10° /L 7.60(5.4-10.75) 8.45 (6.25-12.2) 6.80 (5.2-10.25) 0.001
Absolute Neutrophils Count, median (IQR), x 10° /L 6.09 (4-9.32) 7.41 (5.23-10.79) 5.36 (3.81-8.4) < 0.001
Absolute Lymphocyte Count, median (IQR), x 10° /L 0.83 (0.56-1.23) 0.64 (0.44-0.97) 0.96 (0.64-1.31) < 0.001
Platelet count, mean + SD, x 10° /L 24132 + 92.27 236.44 + 88.84 243.45 + 93.86 0.553
Serum Albumin, median (IQR), g/L 36.00 (32-39) 34.00 (31-36) 37.00 (33-40) < 0.001
C-reactive protein, median (IQR), mg/L 9.45 (4.18-15.99) 11.34 (5.61-21.1) 8.61 (3.74-15.07) 0.021
p-Dimer, median (IQR), ng/mL 336.00 (154-925) 526.00 (195-1600) 280.50 (142-777.5) 0.005
Malnutrition screening indices, median (IQR)
PNI 40.47 (36.12-44.47) 37.26 (33.71-41.52) 41.29 (38.11-45.59) < 0.001
PLR 266.67 (177.25-423.67) 339.68 (224.25-519.66) 243.06 (161.37-384.01) < 0.001
NLR 7.64 (4.05-13) 11.63 (7.75-18.35) 5.93 (3.24-10.69) < 0.001
ANDC 62.01 (46.74-81.13) 80.33 (68.46-96.7) 55.14 (43.04-70.54) < 0.001

ICU: intensive care unit; PNI: the prognostic nutrition index; NLR: neutrophil-to-lymphocyte ratio; NLR: neutrophil-to-lymphocyte ratio; ANDC: an early warning score to predict

mortality risk.

Table 3
Univariate and multivariate logistic regression analysis of risk factors for malnutrition among in-hospital COVID-19 patients expressed by ICU admission.
Variable Univariate Multivariate
OR 95Cl % p-value OR 95 Cl % p-value
Diarrhea and/or vomiting at admission 0.38 0.18-0.78 0.009 0.47 0.20-1.07 0.073
Comorbidities
Diabetes 1.74 1.04-2.92 0.035 0.96 0.49-1.88 0.903
Hypertension 3.32 1.94-5.68 < 0.001 1.69 0.834-3.41 0.146
Cardiovascular diseases 2.78 1.64-4.72 < 0.001 1.51 0.80-2.86 0.203
Renal diseases 3.50 1.58-7.76 0.002 229 0.904-5.78 0.081
Malnutrition screening Indices
PNI 0.91 0.869-0.949 < 0.001 0.98 0.978-1.015 0.237
PLR 1.00 1.000-1.003 0.008 1.00 0.998-1.002 0.990
NLR 1.06 1.033-1.096 < 0.001 0.96 0.900-1.023 0.203
ANDC 1.04 1.026-1.051 < 0.001 1.04 1.014-1.057 0.001
Table 4 ANDC
Area under ROC curve (AUC), optimal cut-off value, sensitivity, and specificity of ANDC
as malnutrition screening index in predicting COVID-19 severity. - ROC Curve
Variable AUC (95 % CIs) Cut-off Sensitivity Specificity j"——!
ANDC 0.784 (0.732-0.830) > 68.19 76.14 73.13 If
,_I
- —~ I
[33], thus highlighting the role of malnutrition risk screening and its 08 pr f
prognostic value for COVID-19 patients. [
In line with our results, Yang and colleagues (2020) studied 69 f
non-severe and 24 severe patients with COVID-19 and found that the
ratio of NLR and PLR was statistically significantly higher in severe o 067
patients [32]. Moreover, Erdogan and his colleagues concluded that .E
NLR and PLR ratios can be used as more significant biomarkers in e f
predicting the COVID-19 prognosis of patients [34]. Also, Qu et al. * r
found that PLR might provide a new indicator in monitoring patients 047
with COVID-19 [35]. This study indicates the usefulness of a similar
ratio in predicting the prognosis of patients with COVID-19. We [
found a significantly higher ratio among the ICU group when com- [
pared to the other group. 027
Since albumin is frequently used to gauge patients' nutritional
status, systemic inflammation lowers albumin synthesis and in-
creases albumin breakdown [36]. However, the PNI, which is cal-
culated from albumin and lymphocyte levels, is an objective e 02 04 06 08 10
reflection of inflammatory and nutritional status in COVID-19 pa- 1- Specifici
pecificity

tients [25]. Previous results have shown that albumin levels were
inversely correlated with unfavorable progression and outcomes in
COVID-19 patients [22,37]. Furthermore, low albumin levels during
infectious diseases and inflammation could be an indicator of liver
function, as inflammatory cytokines could decrease hepatocytes’
synthesis of albumin [25]. The present results also observed a sig-
nificantly lower PNI score for ICU-admitted patients when compared
to non-ICU patients. These results are consistent with many other
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Fig. 1. The ROC curves for detecting the discrimination power of ANDC as a mal-
nutrition screening index in predicting COVID-19 severity.

studies’ findings. Hence, Wang and colleagues concluded that the
PNI is inversely associated with outcomes in COVID-19 patients, and
PNI scores are also beneficial for clinicians to evaluate progression
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and strengthen monitoring for COVID-19 patients [25]. In 2021, in a
study to explore the predictive role of the PNI on COVID-19 severity,
the authors reported that the PNI is a valuable biomarker that could
be used to discriminate COVID-19 severity [38]. Additionally, Nal-
bant and colleagues studied 118 hospitalized patients 40 of them
admitted to the ICU, they found that the PNI scores are useful for the
prediction of the ICU need and the disease severity in COVID-19 [39].
Still, using albumin level to calculate the PNI might weaken its in-
flammation prediction ability; as researchers mistrust the patient’s
liver’s function.

However, the present study identified the ANDC as an in-
dependent predictor of COVID-19 severity, our results suggested that
evaluation of ANDC is important for COVID-19 risk stratification. This
finding agrees with Weng and his colleagues who reported that the
application of ANDC would help clinicians make a prompt and rea-
sonable decision to optimize patient stratification management and
potentially reduce fatality [30]. On the other hand, Bilge et al. found
no difference in PNI and ANDC between malignancy and without
malignancy groups in COVID-19 patients, and they concluded that
this can be partially accounted for the lack of existence of an ade-
quate inflammatory response and a poor nutritional status for ma-
lignancy group [28].

The ANDC was first developed by Weng and his colleagues as a
nomogram for predicting the prognosis of patients with COVID-19 as
multiple risk factors (age, NLR, p-dimer, and C-RP), it showed good
discrimination and calibration [30]. Weng and colleagues analyzed
these four factors specifically and identified that they were asso-
ciated with inflammation, immunity, and coagulation function,
which might contribute to the pathogenesis of COVID-19. So, they
speculated that the inflammatory response to SARS-CoV-2 infection
may be the core of the pathogenesis of COVID-19, and the dysre-
gulation of the immune and/or coagulation system will result in
worse disease outcomes [27]. In our study, ICU-admitted patients
had significantly low lymphocyte levels and higher levels of neu-
trophils, p-dimer, and C-RP than non-ICU. These results were the
same as those documented by Weng and colleagues [27]. Also, we
found that the median ages of ICU patients (69 years) were sig-
nificantly higher than non-ICU patients (54 years), and these find-
ings are consistent with Pijls et al., who conducted a meta-analysis of
59 studies comprising 36.470 patients showed that infection, severe
disease, ICU admission, and death are more likely to occur among
patients aged 70 and above [40]. In our study, the aforementioned
four predictors (age, NLR, p-dimer, and CRP) obtained on admission
that was used to calculate the ANDC might contribute to making a
reasonable and individualized therapeutic strategy for COVID-19
patients with severe conditions as well as for patients with high
mortality risk without worrying about the physiological functions of
patient’s organs.

Our study recognized an ANDC score of > 68.19 to be the optimal
cut-off point for the risk of malnutrition, and a COVID-19 patient of
this score or more is at higher risk of being admitted to the ICU 8.5
times more than those who have a lower score. Malnutrition is
usually diagnosed by either percentage of weight loss within the
known duration of time or by calculating the body mass index.
However, in this study, we didn’t use any of the common methods in
malnutrition diagnosis because of a lack of information about the
patient’s weight or height in his/her medical file due to the urgency
of the epidemic disease. So, we tried to identify a method to diag-
nose malnutrition by using the available information. Any of our
chosen malnutrition screening indices can be measured from the
patient’s medical file. By identifying malnourished COVID-19 pa-
tients, we can use this information to identify potentially critically ill
COVID-19 patients at an early stage and design an intervention plan
to minimize the number of patients requiring ICU admission or/and
who will develop severe consequences.
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This study had several limitations. Firstly, the selection bias is
due to the nature of a single-center study. Secondly, the absence of
anthropometric measurements is due to the disease’s nature and the
strict health protocols in dealing with patients. Also being a single-
center study and having a retrospective design is another limitation.
Hence, more extensive prospective studies are required. Moreover,
the biochemical data for the participants and malnutrition status
were not documented, and there was a wide range of age groups.

Nevertheless, as this topic’s data and findings are scarce, it is a
good starting point for future clinical trials validated in a larger
sample size with a longer proper follow-up period.

Conclusion

The findings of this study showed that the ANDC had an in-
dependent prognostic value in predicting COVID-19 severity among
hospitalized patients. The ANDC components are collected routinely
in hospitals and can be easily and rapidly calculated. So, it might be
the best choice for prediction of the malnutrition, as well as it may
be useful for early detection of the ICU need in COVID-19 patients.
Moreover, ANDC is of vital importance for providing medical care
and improving the prognosis.
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