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Abstract 

Background: Nutrition has important role in the regulation 
of optimal immune functions, as it provides proper nutrients 
such as minerals, and vitamins, as well as macronutrients in ad-
equate concentrations to immune system. however, nutritional 
deficiencies are associated with impaired immune response and 
have negative impact on human resistance to infection. 

Aim of Study: Evaluation of the nutritional status of criti-
cally ill pediatric patients diagnosed with COVID-19 admitted 
to PICU and study correlation between nutritional deficiency 
and outcome. 

Patients and Methods: This retrospective cohort study of 
hospitalized patients with COVID-19 enrolled at the pediatric 
intensive care unit of El-Galaa Teaching Hospital. All con-
firmed COVID-19 patients have been screened in the period be-
tween June 1st, 2023 and may 31th, 2024. The study reviewed 
the demographic data, anthropometric data, nutritional and 
medical history, laboratory investigation, duration of hospital 
stays and outcome of the hospitalized patients during the period 
of the study. 

Results: A total of 60 patients with COVID-19 aged 2 to 
10 years were evaluated in this study. Non-survivors’ patients 
with COVID-19 had significantly lower anthropometric meas-
urements (Z score for weight, Z score for height and body mass 
index Z score) as compared to survivors. There was statistical-
ly decrease in folic acid, Vitamin D, Zinc, Selenium (38.3%, 
23.3%, 65%, 36.7% respectively) in COVID-19 patients. While 
severe vitamin D deficiency was reported in 21.7% of patients. 
There was statistically significant decrease in folic acid, Vita-
min D, Zinc, Selenium innon- survivors as compared with sur-
vivors’patients. Also, there was statistically significant increase 
in duration of hospital stay innon-survivors’ patients. 

Conclusion: Pediatric patients with COVID-19 may have 
nutritional deficiency in one or more micronutrients that may 
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affect their immune response to infection, severity of disease, 
complications and duration of hospitalization. They will bene-
fit from screening and supplementation of vitamins and trace 
elements. 
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acid – Micronutrients. 

Introduction 

RESPIRATORY tract infections (RTIs) particular-
ly pneumonia represents major public health prob-
lems among children. It was considered as leading 
cause of death in under-five children especially in 
developing countries [1] as UNICEF reported child 
death every 39 s from pneumonia [2]. 

In 2019, World Health Organization (WHO) re-
ported 740, 180 death in under-five children from 
pneumonia in USA which represent 14% of deaths 
in this age group [3]. On December 2019, the novel 
coronavirus named as SARS-CoV-2 first reported 
in Wuhan, China, then rapidly spreading worldwide 
within a few months, causing a major public health 
burden [4]. Then, The WHO announced COVID-19 
as pandemic in March 2020 [5]. 

COVID-19 mainly affects the respiratory sys-
tem, causing pneumonia and leads to many symp-
toms including fever, cough, myalgia, headache, 
and fatigue [6], the disease can affect multiple organ 
systems [7]. 

Most of affected patients especially young chil-
dren are asymptomatic or have mild symptoms do 
not need hospitalization [8], but patients with severe 
symptoms as shortness of breath, cardiovascular, 
gastrointestinal or neurologic symptoms may re-
quire admission to hospital or pediatric intensive 
care unit (ICU) [9]. Some of them may progress to 
acute respiratory distress syndrome (ARDS) requir-
ing mechanical ventilation [10]. 
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Viral infections including coronaviruses evoke 
“cytokine storm” that leads to activation of pulmo-
nary capillary endothelial cell, infiltration of neutro-
phil and increased oxidative stress (reactive oxygen 
and nitrogen species) [11]. ARDS, usually associat-
ed by uncontrolled inflammation, oxidative injury 
and alveolar capillary barrier damage [12] . Impaired 
immunity is important risk factor for viral respirato-
ry infection [13]. 

Several factors play essential role in the devel-
opment and optimized the proper functions of im-
mune system [14], most important one of them is nu-
trition as many vitamins, including vitamins A, B6, 
B12, C, D, E, and folate; and trace elements, includ-
ing zinc, iron, selenium, magnesium, and copper, 
play important roles in supporting proper immune 
response to infection [15]. 

Infections increase deficiency of micronutrient 
by lowering intake of nutrient, aggravating losses, 
also impairing their proper utilization especially in 
children because they more vulnerable to nutritional 
deficiency [16]. 

Malnutrition as result of excesses, deficiencies, 
or imbalances in energy and nutrient intake may 
lead to secondary immune disturbance [17] , that 
characterized by disruption of physical and chemi-
cal barrier, phagocytosis and cell-mediated immuni-
ty dysfunction, an impaired complement system and 
cytokine production [18]. 

Patients and Methods 

This retrospective study was carried out in the 
pediatric intensive care unit of El Galaa Teaching 
Hospital. After obtaining the approval of Ethics 
Committee of General Organization of Teaching 
Hospital and Institutes and conducted according to 
Helsinki declaration of the World Medical Associ-
ation. 

This study used the medical records of one hun-
dred pediatric patients with confirmed COVID-19  

by polymerase chain reaction (PCR) swab test in the 
period between June 1st, 2023 and may 31th, 2024, 
where 40 patients were excluded due to in complete 
data or presence of chronic disease affect nutritional 
status of patients including cardiovascular, endocri-
nal, renal, hematological or gastrointestinal diseas-
es. The study reviewed the demographic data, an-
thropometric data, nutritional and medical history, 
laboratory investigation, duration of hospital stays 
and outcome of the hospitalized patients during the 
period of the study. 

Statistical analysis: 
Data were collected, revised, coded and entered 

to the Statistical Package for Social Science (IBM 
SPSS) version 27. The quantitative data were pre-
sented as mean, standard deviations and ranges when 
parametric and median, inter-quartile range (IQR) 
when data found non-parametric. Also, qualitative 
variables were presented as number and percentag-
es. The one-sample Kolmogorov-Smirnov test can 
be used to test that a variable is normally distribut-
ed. The comparison between groups regarding qual-
itative data was done by using Chi-square test and/ 
or Fisher exact test when the expected count in any 
cell found less than 5. The comparison between two 
independent groups with quantitative data and par-
ametric distribution was done by using Independent 
t-test while with non-parametric distribution were 
done by using Mann-Whitney test. Spearman cor-
relation coefficients were used to assess the corre-
lation between two quantitative parameters in the 
same group. The confidence interval was set to 95% 
and the margin of error accepted was set to 5%. So, 
the p-value was considered significant at level of 
p-value <0.05. 

Results 

A total of 60 patients with COVID-19 aged 2 to 
10 years were evaluated in this study and the mean 
age were 5.52±2.2 years (age range 2.1 to 10 years). 
The percentage value was 55% for females and 45% 
for males. 

Table (1): Demographic data and characteristics of the studied patients. 

Variable Total 
No.=60 

Survivors 
No.=39 

Non-survivors 
No.=21 

Test 
value 

p-
value 

Age: 
Mean ± SD 5.52±2.2 5.04±2.23 6.41±1.88 –2.389• 0.020 
Range 2.1 – 10 2.1 – 9 2.9 – 10 

Sex: 
Female 33 (55.0%) 25 (64.1%) 8 (38.1%) 3.730* 0.053 
Male 27 (45.0%) 14 (35.9%) 13 (61.9%) 

p-value >0.05: Non-significant. *: Chi-square test. 
p-value <0.05: Significant. • : Independent t-test. 
p-value <0.01: Highly significant. 
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Table (2): Comparison between survivors and non- survivors regarding anthropometric meas-
urements of the studied patients. 

Variable Survivors 
No.=39 

Non-survivors 
No.=21 

Test 
value 

p-
value 

Median (IQR) 0.2 (-1.1 – 0.9) -1.02 (-1.64 – 0.17) -2.893# 0.004 
Range -2.86 – 2.9 -3.49 – 1.47 

Weight z score: 
> -3 SD 0 (0%) 3 (14.3%) 7.839* 0.098 
-3SD s/d <-2 SD 2 (5.1%) 0 (0%) 
-2 SD s/d 1 SD 32 (82.1%) 16 (76.2%) 
>1SD s/d 2 SD 3 (7.7%) 2 (9.5%) 
>2 SD 2 (5.1%) 0 (0%) 

Median (IQR) 0.44 (-0.9 – 1) -1.44 (-2.1 – 0.29) -2.645# 0.008 
Range -3.9 – 2.1 -2.4 – 1.3 

Height z score: 
> -3 SD 2 (5.1%) 0 (0%) 10.228* 0.037 
-3SD s/d <-2 SD 2 (5.1%) 7 (33.3%) 
-2 SD s/d 1 SD 26 (66.7%) 10 (47.6%) 
>1SD s/d 2 SD 7 (17.9%) 4 (19%) 
>2 SD 2 (5.1%) 0 (0%) 

Median (IQR) 0.39 (-0.9 – 1.2) -0.6 (-1.27 – 0.29) -2.583# 0.010 
Range -2.98 – 2.8 -3.9 – 1 

BMI z score: 
> -3 SD 0 (0%) 5 (23.8%) 17.116* 0.002 
-3SD s/d <-2 SD 2 (5.1%) 0 (0%) 
-2 SD s/d 1 SD 25 (64.1%) 16 (76.2%) 
>1SD s/d 2 SD 10 (25.6%) 0 (0%) 
>2 SD 2 (5.1%) 0 (0%) 

Mean ± SD 16.42±7.15 16.33±6.75 0.046• 0.964 
Range 9.5 – 35 10.3 – 34 

MUAC (centimeters): 
Normal 25 (64.1%) 13 (61.9%) 1.307* 0.520 
Moderate acute malnutrition 12 (30.8%) 8 (38.1%) 
Severe acute Malnutrition 2 (5.1%) 0 (0%) 

p-value >0.05: Non-significant. *: Chi-square test. 
p-value <0.05: Significant. • : Independent t-test. 
p-value <0.01: Highly significant. #: Mann-Whitney test. BMI, Body mass index. 

MUAC: Mid-upper arm circumference. 

Non-survivors’ patients with COVID-19 had 
significantly lower anthropometric measurements 
(Z score for weight, Z score for height and body 
mass index Z score) as compared to survivors but 
no statistically significant difference as regarding 
mid-upper arm circumference between both groups. 

Table (3) shows statistically significant decrease 
in the level of hemoglobin (Hb), total leucocytic 
count, lymphocyte, neutrophil but increase in D-di-
mer, neutrophil lymphocyte ratio, platelet lympho-
cyte ratio in non-survivors as compared with sur-
vivors and no statistically significant difference as 
regarding platelet count between both groups. 

There was statistically decrease in folic acid, 
Vitamin D, Zinc, Selenium (38.3%, 23.3%, 65%, 
36.7% respectively) in COVID-19 patients. While 
severe vitamin D deficiency was reported in 21.7% 
of patients with COVID-19. There was statistically 
significant decrease in folic acid, Vitamin D, Zinc, 
Selenium in non-survivors as compared with survi-
vors’ patients with COVID-19. 

There was statistically significant difference 
as regarding need for mechanical ventilation and 
length of hospitalization between survivors and 
non-survivors ‘patients with COVID-19. 
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Table (3): Comparison between survivors and non-survivors regarding laboratory investiga-
tions of the studied patients. 

Variable Survivors 
No.=39 

Non-survivors 
No.=21 

Test 
value 

p-
value 

HB: 

Mean ± SD 9.9±1.6 8.21±1.49 3.998• 0.000 
Range 6.8 – 12.5 6.6 – 11 

TLC: 

Median (IQR) 4.9 (4.5 – 8.1) 4.2 (3.4 – 5.7) -2.046# 0.041 
Range 3.4 – 12 2.1 – 10.2 

Lymphocyte: 

Median (IQR) 2.1 (0.9 – 2.7) 1.3 (1.2 – 2.9) -0.831# 0.406 
Range 0.8 – 2.4 0.6 – 1.4 

Neutrophil: 

Median (IQR) 2.4 (2.1 – 5.6) 2.1 (1.8 – 2.3) -3.215# 0.001 
Range 1.5 – 7.8 1.2 – 4.3 

Platelet: 

Mean ± SD 228.36±89.95 185.62±55.43 1.980• 0.052 
Range 98 – 450 90 – 250 

D-dimer: 

Mean ± SD 0.92±0.86 2.41±1.17 -5.626• 0.000 
Range 0.1 – 3.2 0.8 – 4.1 

Neutrophil lymphocyte ratio: 

Median (IQR) 2.5 (2.1 – 3.1) 7.2 (6.9 – 8.3) -5.864# 0.000 
Range 1.8 – 8.3 6.4 – 9.3 

Platelet lymphocyte ratio: 

Mean ± SD 160.38±27.35 329.76±47.17 -17.648• 0.000 
Range 142 – 267 265 – 430 

p-value >0.05: Non-significant. • : Independent t-test. 
p-value <0.05: Significant. #: Mann-Whitney test. BMI, Body mass index. 
p-value <0.01: Highly significant. 

Fig. (1): Comparison between survivors and non-survivors regarding folic acid, vitamin Zinc and selenium level among the studied 
patients. 
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Table (4): Comparison between survivors and non-survivors regarding levels of folic acid, vitamin D, 
zinc and selenium among the studied patients. 

Variable Total 
No.=60 

Survivors 
No.=39 

Non-survivors 
No.=21 

Test 
value 

p-
value 

Median (IQR) 6 (4 – 10) 6.1(4.6 – 11) 4 (3.1 – 7) -2.911# 0.004 
Range 2.1 – 14 2.2 – 14 2.1 – 8.9 

Folic acid: 
Low 23 (38.3%) 12 (30.8%) 11 (52.4%) 2.697* 0.101 
Normal 37 (61.7%) 27 (69.2%) 10 (47.6%) 
High 0 (0%) 0 (0%) 0 (0%) 

Mean ± SD 22.73±10.19 26.41±10.26 15.9±5.57 4.348• 0.000 
Range 8 – 39 8 – 39 8 – 25 

Vitamin D: 
Sufficient ≥20 33 (55%) 27 (69.2%) 6 (28.6%) 9.150* 0.010 
Deficient <20 14 (23.3%) 6 (15.4%) 8 (38.1%) 
Severe deficient ≤10 13 (21.7%) 6 (15.4%) 7 (33.3%) 

Mean ± SD 64.95±19.18 71.41±18.55 52.95±14.1 3.977• 0.000 
Range 37 – 112 45 – 112 37 – 90 

Zinc: 
Low 39 (65%) 20 (51.3%) 19 (90.5%) 9.217* 0.002 
Normal 21 (35%) 19 (48.7%) 2 (9.5%) 
High 0 (0%) 0 (0%) 0 (0%) 

Mean ± SD 91.05±39.34 104.44±42.14 66.19±13.88 4.029• 0.000 
Range 34 – 191 34 – 191 45 – 89 

Selenium: 
Low 22 (36.7%) 10 (25.6%) 12 (57.1%) 7.949* 0.019 
Normal 31 (51.7%) 22 (56.4%) 9 (42.9%) 
High 7 (11.7%) 7 (17.9%) 0 (0%) 

p-value >0.05: Non-significant. • : Independent t-test. 
p-value <0.05: Significant. #: Mann-Whitney test. 
p-value <0.01: Highly significant. 

Table (5): Comparison between survivors and non-survivors regarding need for mechanical ventilation 
and length of hospitalization among the studied patients. 

Variable 
Total 

No.=60 
Survivors 
No.=39 

Non-survivors 
No.=21 

Test 
value 

p-
value 

Mechanical ventilation: 

Yes 11 (18.3%) 0 (0%) 11 (52.4%) 
25.015* 0.000 

No 49 (81.7%) 39 (100%) 10 (47.6%) 

Length of hospitalization: 

Mean ± SD 10.27±3.77 8.74±2.88 13.1±3.63 –5.087• 0.000 

Range 5 – 18 5 – 16 5 – 18 

p-value >0.05: Non-significant. *: Chi-square test. 
p-value <0.05: Significant. •: Independent t-test. 
p-value <0.01: Highly significant. 
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Table (6): Correlation of folic acid, vitamin D, zinc and selenium with other studied parameters among the studied patients. 

Variable 
Folic acid Vitamin D Zinc Selenium 

r p-value r p-value r p-value r p-value 

Folic acid – – 0.544** 0.000 0.441** 0.000 0.304* 0.018 
Vitamin D 0.544** 0.000 – – 0.724** 0.000 0.616** 0.000 
Zinc 0.441** 0.000 0.724** 0.000 – – 0.666** 0.000 
Selenium 0.304* 0.018 0.616** 0.000 0.666** 0.000 – – 
Age 0.087 0.511 -0.138 0.294 -0.225 0.084 -0.083 0.526 
Length of hospitalization -0.223 0.087 -0.469** 0.000 -0.657** 0.000 -0.504** 0.000 
Weight z score 0.281* 0.030 0.420** 0.001 0.437** 0.000 0.374** 0.003 
Height z score 0.190 0.146 0.367** 0.004 0.479** 0.000 0.351** 0.006 
BMI z score 0.300* 0.020 0.394** 0.002 0.490** 0.000 0.391** 0.002 
MUAC 0.205 0.117 0.136 0.302 -0.117 0.374 0.053 0.685 
HB 0.258* 0.047 0.424** 0.001 0.635** 0.000 0.594** 0.000 
TLC 0.198 0.129 0.319* 0.013 0.429** 0.001 0.379** 0.003 
Lymphocyte 0.173 0.185 0.213 0.102 0.259* 0.046 0.039 0.768 
Neutrophil 0.104 0.428 0.158 0.228 0.336** 0.009 0.435** 0.001 
Platelet 0.097 0.462 0.144 0.272 0.097 0.460 0.119 0.363 
D-dimer -0.062 0.637 -0.393** 0.002 -0.571** 0.000 -0.427** 0.001 
Neutrophil lymphocyte ratio -0.193 0.140 -0.511** 0.000 -0.534** 0.000 -0.426** 0.001 
Platelet lymphocyte ratio -0.226 0.082 -0.406** 0.001 -0.438** 0.000 -0.290* 0.025 

p-value >0.05: Non-significant. 
p-value <0.05: Significant. 

p-value <0.01: Highly significant. 
Spearman correlation coefficient. 

This table shows statistically significant positive 
correlation between serum Vitamin D, Zinc, Seleni-
um and anthropometric measurements including Z 
score for weight, Z score for height and body mass 
index Z score as well as hemoglobin level and neg-
ative correlation with length of hospital stay, D-di-
mer, neutrophil lymphocyte ratio and platelet lym-
phocyte ratio. 

Discussion 

The immune system plays important role in pro-
tecting the host from pathogenic organisms includ-
ing bacteria, viruses, fungi and parasites [19]. Proper 
function of immune system in fighting pathogenic 
organism that causing infection depend mainly on 
sufficient and balanced nutrition. Macronutrients, 
different vitamins and trace element act as essential 
factors for generation of energy and biosynthesis 
various component of immune system [20]. Good 
nutrition provided proper environment in which the 
immune system can to respond to challenge, what-
ever the challenge nature. While malnutrition cre-
ates an environment in which the immune system 
unable to respond well [21]. Our study carried out 
to evaluated nutritional status of pediatric patients 
with COVID-19 during their admission in pediatric 
intensive care unit and to assess the effect oftheir 
nutritional status on outcome. 

In the present study, vitamin D deficiency was 
reported in 45% of patients with COVID-19 while 
severe vitamin D deficiency was 21.7% that in con-
cords with study by Karakaya et al. [22]. That re- 

ported vitamin D deficiency in 82% of patients with 
COVID-19 infection and another study by Im et al. 
[23]. That reported vitamin D deficiency in 78% of 
patients with COVID-19. Researchers suggested 
that vitamin D have important immunoregulatory 
properties and essential for the integrity and prop-
er function of both innate and acquired immunity 
[24]. Vitamin D supports innate immunity by en-
hances the release of Catheliciden that synthesis in 
epithelial cells and macrophagesand consider one 
of important inflammatory mediators that promot-
ing and accelerating antigen destruction [25]. Also, 
vitamin Dplay important role in both cells mediat-
ed and humoral immune responses by modulating 
the proliferation of T lymphocytes and regulating 
cytokines production and regulation of B lympho-
cyte proliferation, production of antibodies, and 
cell transformation to plasma or memory cell [26]. 
Vitamin D promotes differentiation of monocytes 
to macrophages and enhance phagocytosis, produc-
tion of superoxide and killing of bacterial by innate 
immune cells [27]. A study by Bergman et al. [28]. 
suggested that prophylactic dose between 1000 IU 
to 4000 IU/day of vitamin D can reduce the risk of 
respiratory tract infections (OR, 0.64; 95%; CI, 0.49 
to 0.84). As well as vitamin D deficiency can affect 
the outcome of viral respiratory infections [28]. 

In the present study, zinc deficiency reported in 
65% of patients with COVID-19 that in agreement 
with study by Jothimani et al. [29] who reported 
zinc deficiency in 57.4% of patients with COV-
ID-19. Also, suggested a higher rate of complica- 
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tion (70.4% vs 30.0%, p=0.009) in zinc deficient 
COVID-19 patients, with an OR of 5.54. As well as, 
patients with zinc deficiency showed an increased 
risk of the development of ARDS (18.5% vs 0%, 
p=0.06), prolonged hospital stays (mean 7.9 vs 5.7 
days, p=0.048), were more prone to received corti-
costeroids (44.4% vs 10%, p=0.02), and had high-
er risk of mortality [5 (18.5%) vs 0 (0%), p=0.06] 
when compared with normal zinc patients with 
COVID-19. Another study by Ghanei et al. [30] re-
ported low serum zinc level in patients with COV-
ID-19. In contrast to our finding study by Karakaya 
et al. and Im et al., that reported [22] normal zinc 
level in patients with COVID-19. 

Zinc is an essential trace element required for 
several biological processes acting as a cofactor, 
structural element and signaling molecule. It re-
sponsible for regulation of metabolism of many 
macronutrients including carbohydrate and lipid, as 
well as the proper functioning of the cardiovascular, 
nervous, and reproductive system [31]. Also, play 
essential role regarding proliferation, differentia-
tion, maturation, and functioning of different com-
ponent of immune system including leukocytes and 
lymphocytes. Zinc have a signaling role as modula-
tor of inflammatory responses [32]. It is considered 
important element in nutritional immunity. So, zinc 
deficiency has great effect on immune response to 
inflammatory and infectious diseases [33]. 

Recent studies showed the role of zinc as im-
mune modulator and antiviral agent in treatment 
SARS-CoV-2 as zinc can inhibit the RNA poly-
merase of coronaviruses that required for its repli-
cation, [34] other study suggest that zinc ionophore 
pyrrolidine dithiocarbamate may play a key role in 
inhibit replication of SARS-CoV-2 in vitro [35]. The 
zinc-binding metallothioneins required in antiviral 
defense [36]. Zinc deficiency has a great effect on 
bone marrow, by lowering the precursor of immune 
cells, result in decreasing production of B lympho-
cytes as well as may lead to thymic atrophy, reduc-
ing T lymphocytes output [37]. Therefore, zinc is im-
portant in maintaining proper T and B lymphocyte 
numbers [38]. Zinc deficiency interfere with normal 
function of innate immunity, including phagocyto-
sis, natural killer cell activity and respiratory burst 
[39]. 

According to our result selenium found deficient 
in 36.7% of studied patients that in agreement with 
study by Im et al., that reported selenium deficiency 
in 42% patients with COVID-19. In contrast to our 
finding study by Karakaya et al., [22] that found nor-
mal serum selenium level in COVID-19 patients. 
Selenium by its effects on redox signaling activities 
can contribute to the defense against pathogens [40]. 
Recent study by Heller et al., suggested that sele-
nium together with zinc can exert a protective role 
and may improve chance of survival in patients with 
COVID-19 [41]. As well as selenium administration  

can enhance the response and increase antibodies 
titers to COVID-19 vaccine as it may act as a co-
factor in immunity response that is mediated by the 
vaccine [42]. 

Selenium consider as one of immunoregula-
tor micronutrients as it involved in the regulation 
of the inflammatory mediators’ synthesis, it might 
increase the activity of phagocytic cells. Selenium 
administration can increase the immune response 
of Th1 cells, stimulation of T cells and capable to 
strength ened the innate immune system [43]. 

selenium deficiency in humans assumed to de-
crease natural killer cell activity, increased my-
cobacterial disease [44] and could result in the ap-
pearance of more pathogenicviral strains thereby 
increasing the risks and burdens associated with vi-
ral infection [45]. Selenium supplementation (100 to 
300µg/day depending on the study) has been shown 
to enhance many aspects of immune function in hu-
mans, including in the elderly [46]. 

Folic acid found to be low in 38.3% of COV-
ID-19 patients in our study but many studies found 
in significant decrease in folic acid level in COV-
ID-19 patients [22,23] by 15%, 7.9% respectively. 

Another study by Sheybani et al., [47] suggest-
ed folic acid can be used in prevention and treat-
ment COVID-19 patients as it decreases the intra-
cellular transport of the virus through inhibition of 
transmembrane protein called furin which is a pro-
tease enzyme required to cleave the spike protein 
of SARS-CoV-2 and by this way promote the virus 
entry into the cells. Also, Farag et al., [48] suggest-
ed folic acid supplementation may significantly de-
crease the risk of COVID-19 infection. 

Conclusion: 
Effective immune function and proper nutrition 

are double-edged weapon the current study eval-
uates the nutritional status of patients with COV-
ID-19. The results showed deficiency in more than 
one micronutrient that affect the outcome of COV-
ID-19 infection. We suggest that proper supplemen-
tation of vitamins and trace elements will supporting 
the human immune system, reducing risk of viral 
respiratory tract infections especially COVID-19, 
helps to reduce the severity of disease improving 
survival of critically ill patients and reducing the 
mortality. Further studies with larger sample size 
are needed to determine the effects of micronutri-
ent supplementation on the course of infection with 
COVID-19. 
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